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foreword 


In  1961  the  Air  Force  Office  of  Scientific  Research  brought  outvotame  one  of  the 
Air  Force  Scientific  Research  Bibliography,  containing  cb-tract. 
from  lt»  support  of  fundamental  reaearch  in  the  aclencea  from  1950  through  1956  In  the 
Nation's  colleges,  universities,  and  research  organizations. 

For  the  first  time,  a  Federal  agency  sponsoring  fundamental  reeearch  undertook 
to  provlderon^rehenslve* access  to  th.Tr/ ttTd  huvUd 
measured  first  by  the  demand  lor  the  book  Itself ,  and  secordly  by  the 
from  those  who  create  the  scientific  literature,  those  who  use  It,  and  those  whose  work  it 
Is  to  ensure  Its  availability. 

AF06R  research  supported  from  1957  through  1959  Is  covered  In  this  volume, 
prepared  bythe  Special  Bibliographies  Section  of  the  Science  and  Technology  Division, 
Library  of  Congress. 

The  sponsorship  of  high  quality  research  of  itself  does  not  ensure  the  creative 
transformation  of  new  science  Into  technology  on  a  timely  bento- 
effective  communication  among  fundamental  researchers,  and  between  them  and  the 
scientists  and  engineers  with  responsibility  for  the  solution  of  technological  problt 

These  volume,  are  part  of  AFOSR's  effort  to  facilitate  **  commie^  Thrtr 
publication  is  the  result  of  the  firmly  held  conviction  thata  gracing  or^l^i^sre^onsi 
bility  for  basic  science  continues  beyond  publication  by  the  researcher  J>  the  literature. 


William  J.  Price 
Executive  Director 
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PREFACE 


Prolegomenon 

Time's  arrow,  entropy,  is  a  measure  of  disorder,  of  the  tendency  for  hot  drinks 
to  cool,  of  toys  to  become  distributed  in  an  ankle-deep  layer  of  plastic  potsherds,  of  papers 
to  disappear  without  a  trace.  The  Creation  of  the  universe  from  chaos  (or  ylem)  was  a  mag¬ 
nificent  act  of  negative  entropy;  things  have  been  getting  worse,  entropy-wise,  ever  since. 

Whenever  an  experiment  is  performed  in  the  laboratory,  it  is  paid  for  by,  inter 
alia,  an  increase  in  entropy.  Reagents  are  dissolved,  reacted,  and  thrown  down  the  sink; 
electrical  energy  turns  to  heat.  The  price  paid  in  increase  in  entropy  is  always,  inevitably, 
grea^r  than  the  amount  of  information  gained.  A  measure  of  the  experimenter’s  efficiency 
is  the  ratio  between  the  entropy  spent  to  buy  Information  and  the  negative  entropy  of  the  infor¬ 
mation  so  bought. 

A  similar  test  of  efficiency  might  be  applied  to  organizations  sponsoring  research. 
Funds  are  received,  in  a  state  of  minimum  entropy.  They  are  dispersed,  with  an  increase  in 
entropy,  to  various  institutions  and  thence  to  scientists  who  in  turn,  with  a  further  increase  of 
entropy,  spend  them  to  buy  information.  This  is  dispersed  through  the  myriad  channels  of 
scholarly  publications,  to  a  state  of  maximum  entropy.  The  needs  of  science  or  scientists 
may  well  have  been  served  by  this  process;  the  full  needs  of  the  sponsoring  organization  are  not. 

There  is,  for  example,  the  role  of  the  organization  as  a  negative  entropy  device  itself. 
It  lives  in  a  warm  soupy  broth  of  unsolicited  proposals  (with  a  few  propositions  thrown  in  for 
good  measure).  From  these  it  selects  those  few,  within  the  limits  of  an  always  inadequate 
budget,  which  it  deems  most  relevant  to  the  purposes  for  which  it  was  established--the  general 
welfare,  the  cure  of  cancer,  or  in  the  case  of  the  Air  Force  Office  of  Scientific  Research,  the 
future  needs  of  the  United  States  Air  Force.  The  sponsoring  organization,  then,  acts  as  a 
meta-corporate  author  towards  papers  of  more  probable  relevance  in  ■  given  field  of  research. 

There  is  the  simple  cybernetic  desirability  of  providing  a  feedback  loop. 

There  is  the  practical  problem  of  having  something  to  show  for  funds  expended;  some¬ 
thing  more  than  a  simple  numerical  tally  or  even  a  listing  of  titles  of  papers  produced. 

Negentropy  costs  money;  in  the  case  of  this  bibliography,  a  cent  for  every  four  dol¬ 
lars  spent  in  supporting  the  research.  The  average  AFOSR  publication,  based  on  some  $159 
million  spent  in  the  support  of  research,  costs  somewhere  between  111  and  $19  thousand  to  pro¬ 
duce  (dividing  the  cost  of  the  research  by  the  number  of  publications  ensuing).  We  think  that  the 
money  spent  to  produce  this  bibliography  was  a  sound  investment. 


This  is  the  second  volume  of  a  continuing  bibliographic  series.  The  first  volume,  issued 
in  1961,  covered  the  period  I960  through  1956. 

This  volume  of  the  bibliography  includes,  within  the  limitations  of  the  law  of  diminishing 
returns,  abstracts  of  all  technical  notes,  technical  reports,  Journal  articles,  books,  symposium 
proceedings,  and  monographs  produced  and  published  by  scientists  supported  in  whole  or  in  part 
by  the  Air  Force  Office  of  Scientific  Research  during  calendar  years  1957  and  1958. 

The  Air  Force  Office  of  Scientific  Research  supports  fundamental  research  in  the  five 
major  scientific  disciplines:  physics,  chemistry,  engineering  sciences  (subsuming  mechanics 
and  propulsion),  life  sciences  (both  biological  and  behavior  il,  but  not  medical),  and  mathematics 
(including,  during  the  period  of  this  bibliography,  the  information  sciences).  Thus,  these  ab¬ 
stracts  are  multi-disciplinary,  their  common  link  being  their  support  by  AFOSR. 

Sources  Searched 

References,  reports,  and  clues  to  the  existence  of  reports  were  found  by  searching  the 
indexes  and  report  collection  of  the  Air  Force  Office  of  Scientific  Research  Technical  Library, 
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and  the  collection  of  the  Defence  Document  Center  (formerly  ASTIA).  Detailed  aearchee 
were  made  of  each  contract  file  in  t»  several  AFOSR  Directorate*  and  Divisions. 


In  addition,  cover-to-cover  aearchee  were  made  of  over  200  sclerXlflc  Journal*, 

Uaued  mostly  in  the  time  period  1957-1963. 

Form  of  Entry  azd  Arrangement 

Inherent  j.i  the  organization  of  thia  book  is  the  concept  of  the  reporta  within  a 
contract  a*  an  unan'lyzed  monographic  aeries.  Reports  are  posted  chronologically  and/or 
alphabetically  under  contracts,  these  in  turn  under  laboratories,  and  these  under  contractors. 
This  does,  in  fact,  provide  a  rough  subject  grouping,  with  the  detailed  subject  index  leading 
into  clusters  of  like  reports. 

The  abstracts  are  coded  for  possible  future  searching.  A  three  letter  mnemonic 

code  designate!)  the  contractor;  two  digits  are  reserved  for  the  contract;  and  three  for  the  report 
within  the  contract.  While  the  same  codes  have  been  retained  in  Volume  II  for  those  contractors 
and  contracts  which  appeared  in  Volume  I,  the  addition  of  new  codes,  and  of  interpolated  code 
numbers,  because  of  new  contracts,  has  made  it  impossible  to  maintain  the  codes  strictly  in  the 
same  alphabetical  and  chronological  order  as  that  of  the  entries,  that  is,  by  contractor  and  con* 
tract  number.  Hence,  the  running  page  headings  used  in  the  present  volume  can  serve  only  as 
approximate  guides  to  the  areas  of  Interest.  The  searcher  la  urged  to  *mke  use  of  both  the 
Subject  Index  and  the  Code  Number  Index  as  aids  in  finding  material  on  a  given  subject. 

The  form  of  eitry  is,  In  general,  that  being  used  for  DDC  catalog  cards,  1.  s. :  source 
of  the  document;  tile;  personal  author,  if  any;  date;  pagination;  report  number;  contract  number; 
and  accession  number. 

Availability  of  Reports 

The  principal  accession  or  control  numbers,  which  indicate  the  locations  of  reports 
in  collsctlon*  are: 

AD  ASTIA, Document,  or  Accessioned  Document:  available  at 

bDC  (Defense  Documentation  Center),  Cameron  Station, 

Alexandria,  Virginia  22314 

TIP  Technical  Information  Pilot:  available  at  above  address. 

ATI  Air  Technical  Index:  available  at  above  address. 

PB  Publication  Board:  for  sals  by  the  Office  of  Technical 
Services,  Department  of  Commerce,  Washington,  D.  C. 

20233 

The  tact  that  a  report  la  abstracted  In  this  book  sasans  that  a  copy  of  this  report 
existed  at  the  time  the  abstract  was  written;  it  dkould  not  be  construed  to  Imply  that  AFOSR 
necessarily  has  a  copy  available  for  distribution.  Those  seeking  reports  should  do  so  from 
the  cited  agencies,  not  from  AFOSR. 

todies* 


A  detailed  subject  index,  arranged  alphabetically,  and  a  special  subject  classification 
for  mathematics,  have  been  provided.  In  addition,  there  are  a  contract  index,  *»  OSR  control 
number  index,  a  personal  author  index,  and  the  “Code  Number  Index”  already  mentioned.  The 
lattar  is  arranged  alphabetically  by  code  number,  and  indicates  the  page  or  pages  on  which  the 
material  from  the  corresponding  source  (contract)  la  to  be  found.  Finally,  the  "Code  Guide,  ” 
relating  tbs  three-letter  codes  to  the  respective  contractors,  has  been  placed  at  the  beginning 
of  the  tedt. 
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ACR.01:001  -  ACR.01.004 


Advisory  Group  lor  Aeronautical  Research  and  Develop¬ 
ment,  Paris  (France).  (AGARD).  see  North  Atlantic 
Treaty  Organization.  Advisory  Group  for  Aeronautical 
Research  and  Development,  Paris  (France). 


ACR.Ol'.OOl 

AeroChem  Research  Labs.,  Inc.,  Princeton,  N.  J. 


GENERATION  OF  SUPERSONIC  DISSOCIATED  AND 
IONIZED  NON-EQUILIBRIUM  STREAMS,  by'D.  E. 

Rosner  and  H.  F.  Calcote.  Oct.  1958,  33p.  incl.  illus. 
diagrs.  table,  rels.  (Rept.  no.  TM-10)  (AFOSR-TN- 
58-1080)  (AF  49(638)300)  AD  207590  Unclassified 

A  small-scale  research  tool  was  developed  which  pro¬ 
duces  a  steady  state,  supersonic,  highly  non-equilibrium 
stream  of  atoms  and  ions,  with  a  dc  or  ac  glow  discharge 
as  an  energy  source.  Fully  expanded  streams  of  air, 
nitrogen,  argon,  and  heUum,  at  Mach  numbers  from  2  to 
4  were  studied.  Translational  static  temperatures  in  the 
test  section  are  estimated  to  be  not  far  from  ambient. 
Preliminary  measurements  indicated  that  roughly  50% 
of  the  energy  input  is  utilized  in  dissociating  and  ionizing 
the  gas  while  the  total  efficiency  of  the  device  Is  about 
80%.  Estimates  of  the  resulting  degrees  of  dissociation 
and  ionization  were  made  on  the  basis  of  power  balance, 
pressure,  and  electrical  probe  measurements.  Non- 
catalytic  surface  coatingr  appeared  to  exert  a  strong  ef¬ 
fect  on  the  convective  hsat  transfer  rate.  The  estimated 
magnetic  field  strength  necessary  to  produce  easily  meas¬ 
urable  magnetogasdynamlc  effects  on  aerodynamic  heat 

transfer  rates  Is  about  10  gauss.  This  field  strength  is 
also  computed  as  required  for  high  temperature  plasma 
jets  discharging  at  1  atm.  Since  probe  observations  in¬ 
dicated  that  the  stream  carries  a  net  charge,  still 
stronger  magnetohydrodynamlc  interactions  are  antici¬ 
pated.  (Contractor’s  abstract) 


AC  R.0 1:002 

AeroChem  Research  Labs.,  Inc.,  Princeton,  N.  J. 

STEADY-STATE  SURFACE  TEMPERATURES  IN  DIS¬ 
SOCIATED  HIGH-SPEED  GAS  FLOWS,  by  D.  E.  P.osner. 
Nov.  1958,  5p.  incl.  refs.  (Rept.  no.  TP-9)  (AFOSR- 
TN-58-1082)  (AF  49(638)300)  AD  222523 

Unclassified 

Also  published  in  Jour.  Aero/Space  Sciences,  v.  26: 
384-385,  June  l4!S9. 

This  paper  treats  the  problem  of  insulated  wall  tempera¬ 
ture  assumed  by  a  surface  in  a  partially  dissociated 
supersonic  gas  stream.  Specifically,  a  simplified 
theory  is  developed  containing  a  "catalytic  parameter 
which,  in  addition  to  usual  terms,  contains  a  ratio  of 
characteristic  diffusion  time  to  characteristic  reaction 
time  at  the  surface.  Limiting  examples  are  illustrated 
with  this  parameter.  (Appi.  Mech.  Rev.  abstract) 


ACR.01:003 

AeroChem  Research  Labs.,  Inc.,  Princeton,  N.  J. 

GENERATION  OF  HIGH  VELOCITY  STREAMS  OF 
ATOMS  AND  IONS  (Abstract),  by  H.  F.  Calcote.  [1958] 

[l]p.  (AF  49(838)300)  Unclassified 

Presented  at  Symposium  on  Unstable  Chemical  Species, 

Los  Angeles,  Calif.,  June  23-24,  1958. 

A  technique  has  been  developed  for  producing  a  non- 
thermal  Jet  of  atoms  and  ions  at  high  velocity.  The  pro¬ 
ducts  of  a  low  temperature  electric  discharge  are  ex¬ 
panded  through  a  supersonic  nozzle  to  form  a  shock  free 
stream.  This  stream  is  being  employed  in  aerodynamic 
studies  of  non- equilibrium  dissociated  gas,  both  in 
continuum  and  molecular  flow  and  in  measurements  of 
ion  and  atom  recombination  rates.  Magnetohydrodynamlc 
studies  will  also  be  possible  with  this  new  tool.  The 
present  program  is  directed  toward  characterizing  the 
stream  in  terms  of  its  aerodynamic  and  physical  chemical 
properties.  The  measurement  of  aerodynamic  proper¬ 
ties  and  plasma  properties,  i.e.,  ion  and  electron  con¬ 
centrations  and  electron  temperatures  is  examined,  and 
preliminary  results  are  presented.  (Contractor's 
abstract,  modified) 


ACR.0 1:004 


AeroChem  Research  Labs.,  Inc.,  Princeton,  N.  J. 


DEVELOPMENT  OF  A  LOW  TEMPERATURE  PLASMA 
JET  (Abstract),  by  H.  F.  Calcote  and  D.  E.  Rosner. 
(19581  [2]p.  (Bound  with  its  AFOSR-TR-58- 125) 

1  IlnsU 


IAF  40163813001 


Unclassified 


Presented  at  Conference  on  Ion  and  Plasma  Research, 
Maryland  U.,  College  Park,  Sept.  30-Oet.  2,  1958. 


The  objectives  of  this  program  are  to  (a)  design  and 
fabricate  a  low-temperature,  high-velocity  plasma  jet, 

(b)  determine  characteristic  gasdynamic  and  physical- 
chemical  properties,  and  (c)  investigate  possible  appli¬ 
cations  of  the  results.  The  potential  applications  Include 
heat  transfer  measurements  in  a  highly  non-equilibrium 
dissociated  gas  and  magnetogasdynamlc  studies  in  a 
non-equilibrium  partially  ionized  gas.  The  apparatus 
consists  of  a  low-temperature  electric-discharge  which 
is  expanded  through  a  supersonic  nozzle  into  a  low- 
pressure  chamber,  producing  a  Jet  containing  large  non- 
equilibrium  concentrations  of  Ions  and  atoms.  The  dis¬ 
charges  Include  dc  glows,  800  cps  glows,  and  20  mega¬ 
cycle  electrodeless  discharges,  at  pressures  of  from 
10  to  600  mm  Hg.  The  jet  exhausts  into  a  pressure  of 
1-20  mm  Hg.  The  first  equipment  rue  ted  and  tested 

indicated  that  roughly  50%  of  the  energy  went  into  dis¬ 
sociating  the  gas  (air)  and  roughly  5%  went  into  ionization. 
A  shock-free  stream  was  obtained.  In  addition  to  air 
the  noble  gases  helium  and  argon  have  been  used.  The 
first  apparatus  has  been  completely  rebuilt,  increasing 
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the  pumping  capacity  and  providing  (or  more  accurate 
measurements.  The  possibility  of  achieving  magneto- 
gasdynamlc  effects  In  the  jet  can  be  estimated  by  evalua¬ 
tion  of  the  magnetogasdynamlc  parameter  Q  defined  by 
2  , 

Q  »  oB  L/oU  where  o  •  density,  U  -  exhaust  Jet  velocity, 
L  «  characteristic  length,  B  *  magnetic  field  strength, 
and  o  •  electrical  conductivity.  Easily  detectable  mag¬ 
netogasdynamlc  effects  are  expected  when  O  Is  of 
order  unity. 


AER.01:00S 

Aerojet-General  Corp.,  Azusa,  Calif. 

THE  EFFECT  OF  PHYSICAL  ADSORPTION  ON  THE 
ABSOLUTE  DECOMPOSITION  RATES  OF  CRYSTAL¬ 
LINE  AMMONIUM  CHLORIDE  AND  CUPRIC  SULFATE 
TRIHYDRATE,  by  R.  D.  Schultz  and  A.  O.  Dekker, 
[1956]  [6]p.  lncl.  refs.  (AF  18(600)1026;  continued  by 
AD  18(603)74)  Unclassified 

Published  In  Jour.  Phys.  Chem.,  v.  60:  1095-1100, 

Aug.  1656. 

The  linear  decomposition  rates  for  the  decomposition 
reactions  NH4C1  — *  NHj  +  HC1  and  CuSO^SHjO  — * 

CuS04.Hg0  are  Interpreted  on  the  basis  of  a  modified 

Langmulr-Hlnshelwood  blmolecular  surface  reaction 
mechanism.  An  absolute  rate  treatment  (similar  In 
method  to  that  developed  by  Laidler,  G  las  stone  and 
Eyrlng  for  heterogeneous  processes)  accounts  for  the 
unusually  low  reaction  probabilities  per  collision  of 
gaseous  product  molecules  with  the  reaction  Interface 
In  terms  of  Interference  by  a  physically  adsorbed 
product  ,'ayer.  (Contractor's  abstract) 


AER.02:012 

Aerojet-General  Corp.,  Azusa,  Calif. 

STUDIES  OF  THE  DECOMPOSITION  MECHANISM, 
EROSIVE  BURNING.  SONANCE  AND  RESONANCE 
FOR  SOLID  COMPOSITE  PROPELLANTS,  by  R.  [D.  ] 
Schultz,  L.  Green,  Jr.,  and  S.  S.  Penner.  [Nov.  1957] 
[88]p.  lncl.  dlagrs.  tables,  refs.  [In  cooperation  with 
California  Inst,  of  Tech.  Guggenheim  Jet  Propulsion 
Center,  Pasadena]  (AF  18(600)1048)  Unclassified 

Also  published  In  Combustion  and  Propulsion,  Third 
Agard  Colloquium;  Noise,  Shock  Tubes,  Magnetic 
Effects,  Instability  and  Mixing,  Palermo  (Italy)  (Mar. 
17-21,  1958),  London,  Pergamon  Press,  1958,  p.  367- 
427. 

Recent  experimental  and  theoretical  studies  on  the 
decomposition  mechanism,  erosive  burning,  sonance 
and  resonance  for  solid  composite  propellants  are 
described.  An  attempt  has  been  made  to  discuss 
recent  advances  and  to  define  Important  areas  where 


additional  studies  are  needed.  (Contractor’s  abstract) 


AER.02:013 

Aerojet-General  Corp.,  Azusa,  Calif. 

SOME  EFFECTS  OF  OXIDIZER  CONCENTRATION 
AND  PARTICLE  SIZE  ON  RESONANCE  BURNING 
OF  COMPOSITE  SOLID  PROPELLANTS,  by  L. 

Green,  Jr.  [1957]  [24]p.  lncl.  lllus.  dlagrs.  tables. 

[AF  18(600)1048]  One'issiiied 

Presented  at  Twelfth.  tuuiuai  meeting  of  the  Amer. 

Rocket  esc.,  New  York,  Dec.  2-5,  1957. 

Also  published  In  Jet  Propulsion,  v.  28:  159-164,  Mar. 
1958. 

A  comparison  of  four  experimental,  composite  pro¬ 
pellant  formulations  with  nominally  constant  burning 
rates,  tested  at  170*F  In  Internal-burning  tubular 
charges  partially  supported  the  widely  held  belief  that 
the  tendency  toward  Irregular  reaction  Increases  as  the 
energy  content  of  the  propellant  Is  raised.  However,  the 
hlghest-energy  formulation  showed  a  smooth  reaction, 
apparently  as  a  result  of  a  burning  rate  lower  than  was 
anticipated  on  the  basis  of  Crawford  bomb  measure* 
ments.  The  results  suggest  that  the  rate  of  energy  re¬ 
lease  (the  product  of  burning  rate,  propellant  density, 
and  heat  of  explosion)  affords  a  better  measure  of  the 
relative  stability  behavior  of  various  formulations  than 
does  either  burning  rate  or  energy  content  alone.  A 
subsequent  brief  comparison  at  170*F  of  three  other 
composite  propellants  with  constant  energy  content,  but 
with  varying  burning  rates  (obtained  by  varying  the 
oxidizer  particle-size  distribution),  Indicated  that  the 
tendency  toward  Irregular  reaction  Increased  as  the 
burning  rate  Increased  or  as  the  particle  size  became 
finer.  Owing  to  propellant  processing  difficulties, 
efforts  to  study  the  Influence  of  burning  rate  alone  while 
controlling  both  oxidizer  concentration  and  partlcle-slze 
distribution  were  not  successful.  It  Is  recommended 
that  the  apparent  influence  of  a  coarse  oxidizer  partlcle- 
slze  distribution  In  suppressing  resonance  burning  be 
Investigated  further.  (Contractor's  abstract) 


AER. 02:014 

Aerojet-General  Corp.,  Azusa,  Calif. 

SOME  EFFECTS  OF  CHARGE  CON  FIGURATION  IN 
SOLID  PROPELLANT  COMBUSTION,  by  L.  Green,  Jr. 
[1958]  [3]p.  lncl.  dlagrs.  table,  refs.  (AF  18(600)1048] 

Unclassified 

Published  In  Jet  Propulsion,  v.  23:  483-485,  July  1958. 

Static  tests  were  perform  »u  employing  a  high  energy, 
composite  solid  propellant  at  170*F  In  four  different 
types  of  charge.  As  expected,  the  external-burning  rod 
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grain  yielded  the  moat  stable  reaction.  The  tubular 
charge  ranked  second  In  reaction  stability  from  both  the 
gross  and  fine-time-scale  viewpoints.  Contrary  to  ex¬ 
pectations,  the  star-perforated  charge  furnished  the 
most  exaggerated  examples  of  resonant  burning.  The 
propellant  showed  significantly  different  burning  charac¬ 
teristics  in  each  configuration.  The  internal-burning, 
star  perforated,  and  tubular  grains  burned  more  rapidly. 
The  external-burning  rod  grains  appeared  to  show  a 
higher  pressure  exponent,  and  the  rod-ln-shell  charges 
showed  an  intermediate  value. 


AER.03:004 

Aerojet-Generai  Corp.,  Azusa,  Calif. 

HIGH-FREQUENCY  COMBUSTION  INSTABILITY,  by 
H.  B.  Ellis  and  R.  S.  Plckford.  Sept.  1956  [49]p.  incl. 
illus.  dlagrs.  (Rept.  no.  TN-17)  (AFOSR-TN-56-547) 
(AF  18(600)1155)  AD  110366  Declassified 

High-frequency  combustion  instability  is  an  important 
problem  in  thrust- chamber  development.  Of  the  various 
high-frequency  combustion-chamber  modes,  the  tangen¬ 
tial  mode  is  frequently  the  most  destructive.  When 
encountered,  the  tangential  mode  may  impose  serious 
delays  in  thrust-chamber  design  and  development. 
Investigation  of  this  problem  at  Aerojet  has  resulted 
in  the  construction  of  a  model  of  tangential- mode  com¬ 
bustion  instabilities.  The  model  Is  discussed  from  the 
aspects  of  the  expected  behavior  of  a  tangential-front 
system  and  the  experimental  data  obtained.  The  ex¬ 
perimental  data  appear  to  substantiate  the  hypothesis 
presented.  (Contractor’s  abstract) 


AER.03:005 

Aerojet-General  Corp.,  Azusa,  Calif. 

BASIC  RESEARCH  ON  COMBUSTION  IN  LIQUID 
ROCKET  THRUST  CHAMBERS,  by  R.  S.  Plckford,  H. 

C.  Krelg,  Jr.,  and  H.  B.  Ellis.  Final  technical  rept. 

Jan.  1957,  lv.  incl.  illus.  tables,  rets.  (Rept.  no.  1193) 
(AFOSR-TR-56-61)  (AF  18(600)1155)  AD  115015 

Declassified 

The  tangential  combustion  instability  in  liquid-propellant 
rocket  motors  has  been  investigated.  A  physical- 
process  mechanism  for  fully  developed  Instabilities  has 
been  proposed  and  a  system  established  for  the  various 
front  modes.  The  axial  and  radial  distribution  of  the 
front  occurring  in  the  experimental  chamber  is  dis¬ 
cussed.  Luminosity,  Instantaneous  pressure,  and  front 
motion  have  been  correlated,  and  an  estimate  has  been 
made  of  the  movement  of  chamber  gas  during  unstable 
combustion.  The  relative  characteristics  of  three  basic 
injection  elements  have  been  investigated  by  determining 
the  rate  of  heat  transfer  from  a  non-reactive  gaseous 
atmosphere  to  the  injected  liquid  spray.  The  effects  of 
eas  temperature  and  pressure,  injection  orifice  diameter, 


AER.  03:004-006;  AER.  06:001,  002 


impingement  angle,  and  relative  velocity  between  the 
test  liquid  and  the  gas  are  discussed.  The  investigation 
was  conducted  using  three  test  liquids  with  varying 
physical  properties.  (Contractor's  abstract) 


AER.03:006 

Aerojet-General  Corp.,  Azusa,  Calif. 

THE  TANGENTIAL  MODE  OF  COMBUSTION  INSTA¬ 
BILITY  (Unclassified  title),  by  R.  S.  Plckford  and  H.  B. 
Ellis.  [1957]  52p.  incl.  Ulus,  diagrs.  (AF  18(600)1155; 
continued  by  AF  49(638)178)  Confidential 


AER. 06:001 

Aerojet-General  Corp.,  Azusa,  Calif. 

AN  IMPROVED  INSTRUMENT  FOR  THE  MEASURE¬ 
MENT  OF  LINEAR  PYROLYSIS  RATES  OF  SOLIDS,  by 
M.  K.  Barsh,  W.  H.  Andersen  and  others.  July  15,  1957 
[19]p.  incl.  illus.  diagrs.  (Rept.  no.  TN-20)  (AFOSR- 
TN-57-513)  (AF  18(600)74;  continuation  of  AF  18(600)- 
1026)  AD  136499  Unclassified 

Also  pubUsbed  in  Rev.  Sclent.  Instruments,  v.  29:  392- 
$95,  May  lOSft. 

An  improved  Instrument  has  been  designed  and  con¬ 
structed  for  the  measurement  of  the  Unear  decomposi¬ 
tion  and  subUmation  rates  of  soUd  substances.  This 
Instrument,  which  is  provided  with  automatic  recording 
devices,  eliminate*  many  of  the  shortcomings  of  the 
earUer  prototypes  and  makes  possible  the  determination 
of  linear  rates  with  a  precision  of  1%.  Important  new 
features  lncluds  (1)  an  integral  heating  element  and 
thermocouple  assembly;  (2)  stainless-steel  and  Plexiglas 
construction  throughout;  (3)  heavy  soUd-cop(>er  electrical 
conductor  supports  for  the  heating  element;  and  (4)  a 
precision  position- sensing  jmtentlometer.  The  use  of 
cut  strands  of  Plexiglas  55  is  recommended  for  periodic 
standardization  and  caUbration  of  the  instrument. 
(Contractor's  abstract) 


AER.06.002 

Aerojet-General  Corp.,  Azusa,  CaUf. 

APPLICATION  OF  SURFACE  DECOMPOSITION 
KINETICS  TO  DETONATION  OF  AMMONIUM 
NITRATE,  by  W.  H.  Andersen  and  R.  F.  Chalken. 

June  19,  1958  [10]p.  Incl.  diagr.  table,  rets.  (Rept. 
no.  TN-28)  (AFOSR-TN-58-617)  (AF  18(603)74) 

AD  162146  Unclassified 

Also  published  In  ARS  Jour.,  v.  29:  49-51,  Jan.  1959. 

Kinetic  rats  data  for  the  Unear  surface  gasification 
(pyrolysis)  of  ammonium  nitrate  is  used  in  conjunction 
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with  the  Eyring  grain-burning  theory  to  calculate  the 
detonation  reaction  Ume  for  ammonium  nitrate.  A  new 
grain-burning  mechanism  la  presented  which  result! 
in  a  reaction  time  for  detonating  ammonium  nitrate 
that  is  consistent  with  the  one  calculated  by  means  of 
the  nozzle  and  curved-front  diameter  theories.  The 
implications  of  the  new  model  with  respect  to  low- 
velocity  detonations  In  mixtures  of  granular  explosives 
Is  discussed.  (Contractor's  abstract) 


AEP..06:003 

Aerojet-General  C orp.,  Azusa,  Calif. 

THE  GASIFICATION  OF  SOLID  AMMONIUM 
NITRATE,  by  W.  H.  Andersen,  K.  W.  Bills  and  others. 
[19S8]  [2]p.  lncl.  diagr.  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  A F  18(602)74; 
continued  by  AF  40(628)573  and  Wright  Air  Development 
Center  under  AF  33(616)2551)  Unclassified 

Published  in  Jet  Propulsion,  v.  28:  831-832,  Dec.  1068. 

When  the  surface  of  solid  ammonium  nitrate  la  super¬ 
heated  by  a  high  flux  heating  technique  the  ammonium 
nitrate  decomposes  in  a  different  manner  than  the  bulk 
phase  liquid. 


AER.07:001 

Aerojet- General  Corp.,  Azusa,  Calif. 

USE  OF  TRANSPORT  THEORY  IN  GAS  DYNAMICS 
PROBLEMS,  by  S.  A.  Zwlck.  May  8,  1057,  8p.  (Rept. 
no.  TN-10)  (A  FOSR-  TN- 57-686)  (Also  bound  with  Its 
TR-57-70;  AD  138606  (Confidential))  (AF  18(603)75) 

Unclassified 

Beginning  with  the  basic  concepts  of  kinetic  theory,  a 
transport  equation  la  obtained  for  the  velocity  distribu¬ 
tion  function  of  gas  particles  at  ordinary  pressures  and 
densities.  An  expression  is  given  for  the  time  change 
In  a  function  which  measures  the  deviation  of  the  velocity 
distribution  function  from  the  equilibrium  distribution. 
The  advantages  of  using  the  linear  deviation  equation  to 
solve  aerodynamic  problems  are  discussed. 


AER.07:002 

Aerojet-General  Corp.,  Azusa,  Calif. 

THEORETICAL  INVESTIGATION  OF  HIGH  FRE¬ 
QUENCY  OSCILLATORY  COMBUSTION  PHENOMENA 
IN  ROCKET  ENGINES  (Unclassified  title),  by  S.  A. 
Zwlck.  Final  rept.  Apr.  1,  1956-May  31,  1957  (15)p. 
lncl.  appendix.  (Rept.  no.  1303)  (A FOSR -TR-57-70) 
(AF  18(603)75;  continued  by  AF  49(638)252) 

AD  136606  Confidential 


AER. 08:001 

Aerojet-General  Corp.,  Azusa,  Calif. 

CHEMICAL  FRAGMENTS  AS  ULTRA-ENERGY  PRO¬ 
PELLANTS,  by  W.  H.  Andersen  and  G.  Moe.  July  1957, 
32p.  incl.  refs.  (Abstracts  BulL  no.  1;  rept.  no.  1284) 
(AFOSR-TN-57-408)  (AF  18(603)110;  continuation  of 
AF  18(600)1216)  AD  132486  Unclassified 

Unclassified  literature  regarding  the  research  and 
Investigation  of  highly  reactive  molecular  fragments 
were  abstracted  and  complied.  The  general  approach 
to  this  literature  survey  was  to  abstract  pertinent 
literature  and  to  Include  abstracts  of  the  most  Important 
papers  listed  only  by  reference  in  E.  W.  R.  Steacles 
(Atomic  and  Free  Radical  Reactions,  ACS  monograph  no. 
125,  1954).  Abstracts  of  the  following  Journals  are  pre¬ 
sented  for  the  period  of  1953  through  1956:  (1)  Jour. 
Cbem.  Phys.,  1953  through  1956;  (2)  Jour.  Phys.  Chem., 
1953  through  1956;  (3)  Jour.  Amer.  Chem.  Soc.,  1956; 

(4)  Jour.  Appl.  Chem.,  1956;  (5)  Trans.  Faraday  Soc., 
1955  and  1956;  (6)  Proc.  Roy.  Soc.,  1954  through  1956; 

(7)  Phys.  Rev.,  1956;  (8)  Chem.  Rev.,  1956;  and  (9)  Jour. 
Inorg.  and  Nuclear  Chem.,  1956.  The  abstracts  are 
grouped  within  the  following  categories:  (1)  production, 
(2)  Identification,  (3)  stabilization,  and  (4)  properties. 
Within  each  category,  the  abstracts  are  arranged 
chronologically  by  year  and  are  numbered  consecutively. 


AER.08:002 

Aerojet-General  Corp.,  Azusa,  Calif. 

CHEMICAL  FRAGMENTS  AS  ULTRA-ENERGY  PRO¬ 
PELLANTS,  by  W.  B.  Andersen,  J.  H.  Abraham  and 
others.  Oct.  1957,  54p.  incl.  refs.  (Abstracts  Bull.  no. 

2;  rept.  no.  TN-22)  (AFOSR-TN-57-699)  (A  F  18(603)- 
110)  AD  136692  Unclassified 

The  Aerojet-General  Corp.  is  investigating,  under  spon¬ 
sorship  of  the  Directorate  of  Advanced  Studies  of  the 
Air  Force  Office  of  Scientific  Research,  Air  Research 
and  Development  Command,  certain  ultra -energy  sub¬ 
stances  as  potential  propellants  for  rocket  propulsion. 
These  investigations  have  necessitated  an  extensive  re¬ 
view  of  the  literature  concerned  with  chemical  fragments, 
embracing  the  related  subjects  of  production,  Identifica¬ 
tion,  stabilization,  and  determination  of  properties.  The 
ultra-energy  substances  Include  charged  (Iona)  and  un¬ 
charged  (free  radicals)  molecular  fragments.  This  area 
of  research  haa  aroused  considerable  interest  In  recent 
months.  Workers  in  a  number  of  laboratorlea,  both  in 
this  country  and  abroad,  are  now  actively  engaged  in 
free-radleala  research.  As  was  mentioned  in  the  pre¬ 
vious  bulletin  of  this  series,  It  was  feh  that  the  informa¬ 
tion  accumulated  In  the  Aerojet -General  file  of  reference 
abstracts  would  be  Interesting  and  beneficial  to  other 
workers  in  the  field.  This  information  should  be  par¬ 
ticularly  valuable  to  those  who  are  only  now  entering  the 
fie.' i.  It  Is  the  purpose  of  tins  bulletin  to  help  make  the 
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information  generally  available.  (Contractor'*  ab¬ 
stract) 


AER.08:003 

Aerojet-General  Corp.,  Acusa,  Calif. 

RESEARCH  ON  FREE  RADICALS  AS  ROCKET  FUELS 
(Abstract),  by  G.  Moe.  [1957]  [3]p.  [AF  18(603)110] 

Unclassified 

Published  In  Program  for  Symposium  on  Hie  Formation 
and  Stabilisation  of  Free  Radicals,  Nat'L  Bur. 

Standards,  Washington,  D.  C.  (Sept.  18-30,  1057), 
Washington,  Nat'l.  Bur.  Standards,  1057,  p.  C1-C3. 

An  analysis  has  been  made  of  the  relationship  between 
the  thrust  derivable  from  a  rocket  and  the  energy  con¬ 
tent  of  the  propellant,  nils  analysis  Indicates  that 
significant  Increases  In  the  performance  of  rocket  pro¬ 
pellants  are  possible  If  certain  types  of  free  radicals 
and  atoms  could  be  utilized.  The  atoms  and  radicals 
might  be  Introduced  Into  a  suitable  working  fluid,  such 
as  hydrogen.  The  heat  of  reaction  of  the  radicals  would 
raise  the  temperature  of  the  working  Quid  to  the  desired 
operating  temperature.  In  this  way  specific  Impulse 
values  considerably  greater  than  those  obtained  from 
conventional  chemical  fuels  have  been  calculated.  Re¬ 
cent  developments  In  experimental  techniques  for  the 
production,  stabilization,  and  Identification  of  free  radi¬ 
cals  and  atoms  are  discussed  Including  a  1000-curie 
Cobalt-80  gamma  ray  source  which  has  been  designed 
for  irradiation  of  solids  at  liquid  helium  and  liquid 
nitrogen  temperatures,  and  a  special  low -tamper*  hi  re 
calorimeter  designed  to  operate  In  a  gamma  radiation 
Held,  which  Is  capable  of  measuring  l.  -iat  changes  of  a 
few  small  calories  at  77*K.  Measurements  have  been 
made  of  the  heat  generated  by  radical  reactions  during 
the  warming  of  Ice  samples  that  have  bean  exposed  to 

7 

approximately  10  rep.  of  Cobalt-80  gamma  radiation. 
On  the  assumption  that  the  heat  generation  reaction  Is 
the  recombination  of  H  and  OH,  a  radical  pair  concen¬ 
tration  of  0.016%  was  calculated.  The  temperature 
range  In  which  the  reaction  occurs  Is  approximately 
95-97*K.  Exploratory  studies  of  the  production  and 
stabilization  of  radicals  by  photo-chemical  decomposi¬ 
tion  of  solids  at  low  temperatures  Indicate  that  this 
method  la  applicable  to  certain  systems.  The  produc¬ 
tion  of  methyl  radicals  from  azomethane  Is  suggested. 


AER.06:004 

Aerojet-General  Corp.,  Azusa,  Calif. 

CHEMICAL  FRAGMENTS  AS  ULTRA-ENERGY  PRO¬ 
PELLANTS,  by  W.  H.  Andersen,  L.  H.  Baum,  and  O. 
Moe.  Mar.  1858,  lip.  loci.  refs.  (Abstracts  Bull.  no. 
3;  rapt.  no.  TO- 35)  (AF08R-TO-58-333)  (AF  18(803)- 
110)  AD  154135  Unclassified 


AER.  08:003-005;  AER.OfeOOl 


This  report  Is  the  third  in  a  series  of  abstract  bulletins 
reviewing  the  unclassified  literature  covering  research 
on  highly  reactive  molecular  fragments.  It  embraces 
the  related  subjects  of  production,  identification,  stabili¬ 
zation,  and  determination  of  properties.  It  Is  a  compre¬ 
hensive  but  not  exhaustive  bibliography  covering  work 
reported  In  Journals  from  1954  to  1956. 


AER.08:005 

Aerojet-General  Corp.,  Azusa,  Calif. 

A  CALORIMETRIC  TECHNIQUE  FOR  THE  STUDY  OF 
FREE  RADICAL  REACTIONS  AT  LOW  TEMPERATURES 
(Abstract),  by  J.  M.  Flournoy.  [1958]  [l]p.  (AF  18(603  - 
110)  Unclassified 

Presented  at  Symposium  bn  Unstable  Chemical  Species, 
Los  Angeles,  Calif.,  June  33-34,  1958. 

A  simple  calorimetric  technique  is  described  for  the 
determination  of  the  amount  of  energy  stored  in  Ice 
samples  after  exposure  to  y  -radiation.  Samples  of 
ice  weighing  about  4  grams  are  Irradiated  for  periods 
up  to  300  hours  in  a  1000-curie  cobalt-80  source.  The 

maximum  dosage  rate  is  about  1.3  x  10S  rep/hr,  which 
corresponds  to  an  energy  Input  of  about  0.35  calories 
per  hour  per  gram  of  sample.  The  data  from  four  pre¬ 
liminary  experiments  Indicate  that  somewhat  less  than 
1%  of  this  energy  is  stored  In  the  ice  at  77*K  and  Is 
released  slowly  when  the  temperature  of  the  sample 
reaches  about  10CTC.  Assuming  that  the  energy  release 
comes  (Tom  recombination  of  H  am.  OH  radicals,  pro¬ 
duced  by  the  radiation,  the  efficiency  of  radical  formation 

la  approximately  1011  radical  pairs  per  gram  of  water 
per  rep,  for  dosages  up  to  3  x  10®  rep  and  decreases  to 

about  3  x  10  r.p./gm-rep  after  1.5  x  10  rep.  Experi¬ 
ments  are  in  progress  to  determine  more  accurately 
the  variation  in  energy  storage  with  total  dosage,  the 
rate  of  recombination  as  a  function  of  temperature,  and 
If  possible  the  upper  limit  of  radical  concentration 
attainable  with  this  y-lrradiatloo  technique.  An  endo¬ 
thermic  reaction  occurs  when  the  samples  are  warmed 
to  130%  and  amounts  to  about  Qve  times  as  large  a 
heat  change  as  that  caused  by  the  exothermic  recombina¬ 
tion  reaction.  The  possible  nature  of  this  process  is 
discussed.  (Contractor’*  abstract) 


AER.  0*001 

Aerojet-General  Corp.,  Azusa,  Calif. 

LITERATURE  SURVEY  OF  THE  FLUORINATION  OF 
NITROGEN  CONTAINING  COMPOUNDS  (Unclassified 
title),  by  N.  W.  Thomas.  Apr.  13,  1957,  50p.  lael.  rets. 
(Special  rept  no.  1343)  (AFOSR-TO-57-588)  (AF  49- 
(838)35)  AD  138553  Confidential 
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AER.  10:001;  AER.  11:001,  002 


AER.  10:001 

Aevojet-Generai  Corp,,  Azusa,  Calif. 

INTERACTION  OF  BURNING  LIQUID  DROPLETS  AND 
SHOCK  WAVES,  by  K.  Sato.  Final  rapt.  Mar.  1,  1057- 
Mar.  31,  1956.  Aug.  27,  1058,  lv.  lncl.  llius.  dlagrs. 
table.  (AFOSR-TR-58-119)  (AF  40(638)82) 

AD  202909  Unclassified 

Experiments  were  performed  to  determine  the  Inter¬ 
action  of  shock  waves  on  liquid  droplets  and  were  re¬ 
corded  by  means  of  high-speed  photography.  Photo¬ 
graphic  evidence  obtained  has  shown  clearly  that  the 
viscous  drag  of  the  gas  flow  behind  the  shock,  and  not 
the  shock  front  itself,  Is  responsible  for  droplet  breakup. 
The  results  obtained  have  Indicated  that  the  range  of 
shock  st:  «r,gtha  used  In  this  program  (Mach  1.08  to 
2.55)  t>! .  resulted  in  the  shear  mode  of  droplet  disinte¬ 
gration.  Also,  the  degree  of  dispersion  of  liquid  drop¬ 
lets  In  the  burning  cases  was  considerably  greater 
than  that  in  the  non-burning,  apparently  because  of  de¬ 
viations  from  spherical  shapes  resulting  In  highar  drag 
forces,  when  the  Injected  fluid  forms  non-spherlcal 
droplets,  useful  comparison  of  breakup  with  shock 
strengths  cannot  be  made,  because  a  parameter  which 
describes  deviation  of  droplets  from  spheres  la  needed 
before  correUtlons  can  bo  made.  In  order  to  establish 
this  parameter,  secondary  atomisation  should  be  con¬ 
sidered  as  a  mode  for  droplet  breakup  of  the  Injected 
propelUnts.  This  could  result  In  droplets  which  are 
much  smaller  than  those  obtained  without  secondary 
atomization,  and  could  be  the  controlling  factor  In  the 
combustion  process.  Therefore,  It  would  be  necessary 
to  evaluate  breakup  at  these  droplst  staes  in  order  to 
permit  correlation  of  experiments  conducted  In  a  shock 
tube  with  the  phenomena  occurring  In  a  rocket  combus¬ 
tion  chamber.  The  evaluation  of  the  critical  flow  ve¬ 
locity,  which  will  result  in  droplet  breakup,  will  be  a 
function  of  droplet  configuration  (that  la,  deviation  from 
spherical  shape)  as  well  as  other  physical  properties  of 
the  droplet.  Therefore,  further  studies  will  be  required 
on  the  behavior  of  propellant  droplets  under  conditions 
simulating  as  closely  as  possible  those  existing  In  rocket 
chambers  before  a  definite  atomisation  criteria  can  be 
achieved. 


AER. 11:001 

Aerojet-General  Corp.,  Azusa,  Calif. 

A  THEORETICAL  STUDY  OF  THE  RECOMBINATION 
KINETICS  OF  ATOMIC  OXYGEN,  by  8.  T.  Demetrtadee 
and  M  Fsrbsr.  Nos,  t  1MT  Is.  lacL  oiagra  tables, 
refs.  (Rept.  no.  TN-21)  (AFOSR-TN-58-18)  (AF  49- 
(638)111)  AD  146057;  PB  136006  Unclassified 

Presented  at  133rd  meeting  of  the  Amer.  Chem.  Soc., 
San  Francisco,  Calif.,  Apr.  13-18,  1058. 

Also  published  to  ARS  Jour.,  v.  29:  528-530,  July  1959. 


Favorable  conditions  are  determined  for  the  study  of 
the  recombination  kinetics  of  atomic  oxygen.  A  rate 
constant  for  the  oxygen-recombination  mechanism, 

O  +  O  +  M  -  O,  +  M,  of  the  order  of  1015  to  1016 
2  2^ 

cc  /mol  -sec,  depending  on  the  temperature,  has  been 
derived  theoretically.  For  a  recombination  rate  of  this 
magnitude,  static  experiments  can  be  performed  in  the 
range  of  temperatures  from  1500  to  2000*K  and  pressures 
-3 

of  the  order  of  10  atm,  provided  that  the  wall  recom¬ 
bination  Is  not  faster  than  predicted  by  the  rate  of  col¬ 
lisions  of  colliding  oxygen  atoms  with  the  wall.  The 
present  estimate  of  the  rate  of  oxygen  recombination  ta 
compared  with  previous  estimates  and  with  the  rate  of 
oxygen-molecule  production  due  to  wall  recombination 
and  to  the  ozone-recomblnatlon  mechanism,  Oj  +  O  -  20j. 

M  the  Tecombtnatl  on-rate  constant  let  tbs  three -body 

19  2  2 

homogeneous  process  Is  below  2  x  10  cc  /mol  -sec  or 
tho  wall  recombination  is  a  first-order  process,  dynamic 
experiments  would  be  required  to  eliminate  wall  eflects. 
(Contractor's  abstract) 


AER. 11:002 

Aerojet-General  Corp.,  Azusa,  Calif. 

THE  USE  OF  PLANETARY  ATMOSPHERES  FOR  PRO¬ 
PULSION,  by  S.  T.  Demetriades  and  C.  B.  Kretschmer. 
Apr.  1958  [18]p.  lncl.  tables.  (Rept.  no.  TN-24) 

(A  F08R-TN-58-220)  (AF  40(638)111)  AD  154132 

ufiti&SSYntu 

Also  published  in  Fourth  annual  meeting  of  the  Amer. 
Astronaut.  Soc.,  New  York  (Jan.  20-31,  1058),  N.  Y„ 
Amir.  Astronaut.  Soc.,  1056,  p.  46-1  -  46-14. 

Reaction  kinetics  of  atomic  oxygen  In  the  earth's  upper 
atmosphere  Is  presented,  and  a  preliminary  analysis 
is  made  of  an  atomic-oxygen  propulsion  unit.  Esti¬ 
mates  of  the  mechanism  and  magnitude  of  the  recom¬ 
bination  rates  for  atomic  oxygen  are  presented  in  the 
homogeneous  phase  as  well  as  in  the  heterogeneous  phase 
(t.e.,  on  a  catalytic  surface).  These  estimates  are  based 
on  the  results  of  collision- rrle  theory,  absolute  reaction- 
rate  theory,  and  the  Interpretation  of  experimental  data 
available  In  the  literature  on  other  3-body  recombination 
reactions  and  surface- recombination  reactions.  Assum¬ 
ing  100%  efficiency  in  utilizing  the  atomic-oxygen 

recombination  energy,  a  thrust  of  40  dynes  per  cm*  of 
Inlet  area  is  obtained  at  100  km  altitude.  This  thrust  Is 
Independent  ol  the  flight  speed  and  depends  on  the  altitude 
only;  and  it  compares  favorably  with  the  expected  drag 
at  those  altitudes  at  low  flight  speeds.  The  ideal  thrust- 
to  minimum-drag  ratio  Is  generalized  for  any  recombin¬ 
ation  power  plant  in  any  planetary  atmosphere;  and  it  Is 
shown  that  as  a  fir  '  approximation,  '.his  ratio  Is  Inde¬ 
pendent  of  altitude  at  absolute  concentrations.  (Con¬ 
tractor's  abstract) 
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AER.  11:003 

Aerojet-General  Corp.,  Azusa,  Calif. 

THE  UTILIZATION  OF  ATOMIC  OXYGEN  RECOMBI¬ 
NATION  IN  THE  EXOSPHERE  (SIGNIFICANCE  OF 
FINDINGS),  by  S.  T.  Demetriades,  C.  B.  Kretschmer, 
andM.  Farber.  Mar.  1C,  1968,  5p.  (AFOSR-TN-58- 
262)  (AF  49(638)111)  Unclassified 

The  possibility  of  utilizing  the  atomic  oxygen  and 
atomic  nitrogen  present  in  the  upper  atmosphere  for 
propulsion  purposes  is  discussed.  At  high  altitude  30% 
by  volume  or  20%  by  weight  of  the  available  oxygen  Is 
dissociated  offering  an  Inexhaustible  supply  of  energy 
for  propulsion  and  other  purposes.  An  experimental 
program  Involving  the  study  of  atomic  oxygen  recom¬ 
bination  rates  Is  described. 


AER.11:004 

Aerojet-General  Corp.,  Azusa,  Calif. 

A  PRELIMINARY  INVESTIGATION  OF  AN  ATOMIC - 
OXYGEN  POWER  PLANT,  by  S.  T.  Demetriades  and 
C.  B.  Kretschmer.  Mar.  4,  1958,  30p.  dlagrs.  tables, 
refs.  (Rept.  no.  TN-23)  (AFOSR-TN-58-325)  (AF  49- 
(638)111)  AD  154239;  PB  137008  Unclassified 

Assuming  100%  sfflclsncy  in  utilizing  the  atomlc-0 

recombination  ensrgy,  a  thrust  of  5.7  r  10  *  Ibf/aq  in. 
of  Inlet  area  was  obtained  at  an  altitude  of  100  km. 
Theoretical  estimates  indlcatod  that  ths  recombination 
of  atomic  O  can  be  sffscted  in  a  continuous -flow  (open 
cycle)  powsr  plant  by  ram -compression  alone,  without 

a  catalyst.  Thrusts  of  ths  order  of  5.7  x  10  *  lbf/sq  In. 
of  Inlet  area  were  achieved  with  power-plant  lengths 
less  than  1000  ft.  at  flight  speeds  of  about  11,000  fps 
(M  •  10)  and  altitudes  of  about  100  km.  Thsso  thrusts 
:ompared  favorably  with  the  minimum  frictional  drag 
expected  at  thoss  altitudes  at  low  flight  speeds,  but 
wsrs  not  sufficient  to  sustain  flight  at  orbital  speeds. 

At  100  km,  ths  thrust  of  a  ramjst  powsr  plant,  In  which 
50%  of  ths  atomic  O  was  recombined  and  36%  of  ths 
energy  of  recombination  was  lost  dus  to  Internal  losses, 
Is  only  1 3  dynss/eq  cm  of  Inlet.  At  orbital  speed  at  that 
altitude,  ths  minimum  frictional  drag  was  about  13 
dynes/sq  cm  of  the  outer  surface.  A  purely  catalytic 
atomlc-0  power  plant  will  require  an  effective  length 
several  times  greater  than  the  Inlet  radius  and  there¬ 
fore  cannot  fly  at  orbital  speeds.  Flight  of  an  atomlc-0 
ramjst  at  orbital  speeds  only  becomes  feasible  If  the 
drag  can  be  reduced  by  a  factor  of  10  or  mors  and  If 
ths  total  recombination  rata  can  be  Increased  by  a 
factor  of  10  or  more. 


AER.11:005 

Aerojet-General  Corp.,  Azusa,  Calif. 

UTILIZATION  OF  ATOMIC  OXYGEN  RECOMBINATION 
IN  THE  UPPER  ATMOSPHERE  (Abstract),  by  S.  T. 
Demetriades,  C.  B.  Kretschmer,  and  M.  Farber. 

[1958]  [l]p.  [AF  49(638)111]  Unclassified 

Presented  at  meeting  of  the  Petroleum  Dlv.  of  the  Amer. 
Chem.  Soc.,  San  Francisco,  Calif.,  Apr.  13-18,  1958. 

Published  in  133rd  msetlng  of  the  Amer.  Chem.  Soc. 
Abstracts  oi  Papers,  1956,  p.  5-Q. 

In  the  upper  atmosphere  at  100  km  there  is  approxl- 

C 

mately  10*  cal  per  cc  of  available  energy  In  the  form 
of  atomic  oxygen.  This  offers  an  Inexhaustible  supply 
of  energy  for  propulsion  and  other  purposes.  The 
rational  design  of  an  atomic-oxygen  power  plant  re¬ 
quires  knowledge  of  the  efficiency  of  conversion  of 
this  available  energy.  This  efficiency  depends  primarily 
on  the  recombination  rate  of  atomic  oxygen.  This 
paper  presents  the  reaction  kinetics  of  atomic  oxygen 
in  the  upper  atmosphere  and  a  preliminary  analysis 
of  an  atomic-oxygen  propulsion  unit.  Estimates  are 
presented  of  the  mechanism  and  magnitude  of  the  re¬ 
combination  rates  for  atomic  oxygen  In  ths  homogeneous 
phase  as  well  as  of  the  recombination  rates  In  a  hetero¬ 
geneous  system  -  that  Is,  on  a  catalytic  surface.  These 
estimates  ars  based  on  ths  results  of  collision  rate 
theory,  absolute  reaction  rate  theory,  and  ths  Interpreta¬ 
tion  of  experimental  date  available  In  ths  literature  on 
other  three-body  recombination  reactions  and  surface- 
recombination  reactions.  Assuming  100%  efficiency  In 
utilizing  the  atomic-oxygen  recombination  ensrgy,  a 
thrust  of  40  dynes  per  sq  cm  of  inlet  area  Is  obtained. 
This  thrust  is  independent  of  the  flight  speed  and  depends 
op  the  altitude  only  and  It  compares  favorably  with  the 
expected  drag  at  those  altitudes  at  low  flight  speeds. 


AER. 11:006 

Asrojst-Gensral  Corp.,  Azusa,  Calif. 

ATOMIC  OXYGEN  RECOMBINATION  RATES  (Abstract), 
by  C.  B.  Kretschmer.  [1958]  [l]p.  (AF  49(636)111) 

Unclassified 

Presented  at  Symposium  on  Unstable  Cbsmleal  Specie*, 
Los  Ingolss,  Calif.,  June  23-24,  1951. 

Ths  rats  constant  for  recombination  of  oxygen  atoms  by 
the  three-body  mechanism: 

0  *  0  +  M  — »  Oj  ♦  M 

is  known  from  shock  tube  sxperimente  to  lie  In  the 

range  10*®  -  10*^  cm®/«nole^  at  temperatures  In  tbs 
neighborhood  of  3000*K.  No  measurements  of  this  rate 
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AER.  12:001,  002;  AER.  13:001; 
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constant  at  lower  temperatures  or  by  other  experimental 
methods  hare  been  reported.  By  an  application  of 
Eyrlng’s  theoretical  treatment,  the  following  estimate 

has  been  obtained:  k.  -  3  x  101®  (300/T)1'8.  Since 

some  of  the  shock-tube  measurements  on  air  bare  been 
interpreted  as  implying  rates  of  recombination  greater 
than  the  rate  of  pertinent  three-body  collisions,  it  has 
been  conjectured  that  recombination  in  air  occurs  by  a 
chain  mechanism  involving  nitric  oxide.  The  possibility 
of  such  a  chain  mechanism  is  discussed.  Finally,  the 
present  outlook  for  utilisation  of  the  atomic  oxygen 
content  of  the  upper  atmosphere  as  a  source  of  energy 
for  propulsion  is  reviewed. 


AER.12:001 

Aerojet-General  Corp.,  Asusa,  Calif. 

HIGH  FREQUENCY  INSTABILITIES  AND  SCALING  IN 
ROCKET  ENGINES,  by  N.  Thomas.  July  31,  1958  [34Jp. 
incL  dlagrs,  (Kept  no.  IN-27)  (AFO6R-TN-58-1026) 
(AF  49(533)173;  continuation  of  AF  18(300)1153) 

AD  182293  Declassified 

An  analysis  is  made  of  the  high-frequency  instabilities 
occurring  in  rocket  englnee  in  terms  of  a  postulated 
energy  coupling  between  acoustic-frequency  oscillations 
and  the  combustion  process.  An  energy  criterion  for 
stability  is  derived  and  applied  to  the  problem  of  sealing 
rocket  engines  against  Instabilities.  (Contractor’s 
abstract) 


AER.:3:002 

Aerojet-General  Corp.,  Asusa,  Calif. 

COMBUSTION  STABILITY  CORRELATION  BETWEEN 
LABORATORY  PULSE  MOTOR  AND  50,000  TO 
150,000-  POUND- THRUST-  LEVEL  FIRINGS,  by  H.  C. 
Krleg.  Jr.  June  27,  1958  (10)p.  lneL  dlagrs.  [AF  49- 
(838)178)  Declassified 

All  known  cases  of  pulse-motor  firing*  simulating  tasted 
full-scale  Injectors  are  presented  in  this  report.  These 
have  been  few  in  number.  The  fuU-eeale  stability  re¬ 
sults  agree  in  every  cans  with  those  indicated  by  the  re¬ 
sults  of  the  etabUlty-puise- motor  testa.  These  data  show 
that  the  stability  pulse  motor  is  capable  of  reliable  pre¬ 
diction  of  the  resistance  to  combustion  instability  of  pat¬ 
terns  under  consideration  tor  tuii-seale  tasting.  *- 
traded  from  rapt.) 


AER.  13:001 

Aerojet-General  Corp.,  Asusa,  Calif. 

Sunderland.  [1988] 
Unclassified 


Presented  at  Symposium  on  Unstable  Chemical  Species, 
Los  Angeles,  Calif.,  June  23-24,  1958. 

Ionlcally  propelled  space  vehicles  will  require  total 
loa  currents  ranging  from  several  hundred  to  several 
thousand  amperes.  The  source  of  these  ions  must  be 
capable  of  continuous  operation  for  periods  extending 
to  several  earth  years.  Such  a  source  would  bo  com¬ 
posed  of  a  large  number  of  modular  units  each  having 
high  ion  current  densities,  high  ion  efficiencies,  and 
high  ion-to-neutral-particle  ratios.  Ideally,  the  unit 
must  be  flexible  enough  to  allow  the  current  to  bo  varied 
over  a  wide  range,  and  light  enough  so  that  the  complete 
source  contributes  only  insignificantly  to  the  total  mass 
of  the  power  plant.  Existing  ion  sources  vary  in  their 
degree  of  applicability  from  poor  to  favorable,  and  a 
number  of  sources  now  under  study  may  eventually  pro¬ 
vide  the  necessary  copious  ion  beams. 


ANS.01:003 

Aeroaitronic  Systems,  Inc.,  Glendale,  Calif. 

VEHICLE  FINAL  DESIGN  AND  PROJECT  STATUS  RE¬ 
PORT,  VOL.  L  PROJECT  FAR  SIDE  (Unclassified  title). 
Jan.  30,  1957,  lv.  IncL  Ulna,  dlagrs.  tables.  (Rept  no. 
C-028)  (AFOSR-TN-57-42)  (AF  49(838)53)  AD  312947 

Confidential 


AN8.01-.004 

[Aeronutronle  Systems,  Inc.,  Glendale,  Calif.) 

MINNEAPOLIS  TEST  REPORT  "PROJECT  FAR 
SIDE,"  by  C.  P.  Merrell  and  P.  A.  Pankow.  July  19, 

1957,  Tp.  lllus.  dlagrs.  table.  Qn  cooperation  with 
General  Mills,  Inc.,  Minneapolis,  Minn.)  [AF  49(838)55) 

Declassified 

This  la  a  report  on  "Project  Far  Side,"  a  test  held  at 
General  Mills  Flight  Center,  Minneapolis,  Minn,  on 
June  28,  1957  for  the  purpose  of  providing  information 
to  be  used  in  laur  operational  flights.  The  flight  proved 
beyond  doubt  the  ruggedhasa  of  the  balloon,  the  reliability 
and  strength  of  all  mechanical  components,  the  practica¬ 
bility  and  feasibility  of  the  balloon  and  load  launching 
system,  the  alignment  of  the  load  and  balloon  system, 
and  It  also  established  a  new  record  for  balloon  volume. 
The  ability  of  the  212-1-1  balloon  to  withstand  shock  and 
carry  heavy  loads  wap  undoubtedly  proved.  The  "Far 
Side"  suspension  system  performed  all  of  the  tasks  which 
could  be  tested  with  a  dummy  rocket  No  member  ap¬ 
peared  to  be  overly  atrsased  or  weakened.  Three 
recommendations  for  improvements  are  as  follows:  (1) 
i  *******  holdbtck  fhotH  be  dNlpid  for  the  Mipcoiiofl 
arm  la  place  of  nylon;  (3)  the  Instrument  bag  attachment 
point  ahould  be  lowered  to  the  midpoint  of  the  cage;  and 
(3)  thr  support  method  ahould  be  changed  In  the  upper 
ring  mvlon  or  styrofoam). 


ION  SOURCES  (Abstract),  by  R.  J. 
[l]p.  (AF  49(838)314) 
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ANS.01:00S 

Aeronutroulc  Systems,  Inc.,  Glendale,  Ctlll. 

A  REPORT  CONCERNING  FAR  SIDE  PHASE  □  PRE¬ 
LIMINARY  STUDIES  (Unclassified  title),  (n.a.)  May  27, 
1957,  It.  inel.  Ulus,  diacrs.  tables.  (Rept.  no.  S-052) 
(AFOSR-TN-58-653)  (AF  49(638)55)  AD  312945 

Secret 


ANS.01:006 

Aeronutronlc  Systems,  Inc.,  Glendale,  Calif. 

PROJECT  FAR  SIDE  PHASE  I:  VOL.  I  OF  U  (Unclassified 
title).  Final  rept  Jan.  15,  1956,  174p.  incL  Ulus,  dlagrs. 
tables.  (Rept.  no.  C-125)  (AFOSR-TR-58-45,  t.  1) 

(AF  49(638)55)  AD  312948  Confidential 


ANS.01:007 

Aeronutronlc  Systems,  Inc.,  Glendale,  CaUf. 

PROJECT  FAR  SIDE  PHASE  I:  VOL.  UOFIL  Final  rept. 
Jan.  IS,  1958  [85]p.  lncl.  dlafrs.  tables.  (Rept.  no.  C- 
125)  (AFOSR-TR-58-45,  t.  2)  (AF  49(838)55) 

AD  227315  Unclassified 

On  the  basis  of  the  limited  amount  of  vehicle  performance 
data  that  were  obtained  in  six  attempted  flights,  It  ts 
possible  that  Flights  2,  5  and  8  performed  properly  and 
reached  alUtudes  of  3,000  -  4,000  mUes.  Unfortunately, 
the  lack  of  adequate  ground  Instrumentation  and  the  loss 
of  telemetry  signal  preclude  positive  proof  of  this.  It 
has  not  been  possible  to  establish  positively  whether  the 
telemetry  fade  out  was  due  to  some  peculiar  propagation 
phenomenon  (for  example,  the  very  Intense  electron  den¬ 
sities  reported  by  Van  Allen  at  altitudes  of  600  -  1800 
mUes),  reentry,  or  component  failure.  However,  since 
the  optical  tracking  data,  particularly  In  Flights  5  and  8, 
Indicate  good  performance  through  second  strgb  burning 
(which  unfortunately  was  the  maximum  range  of  the  opti¬ 
cal  system)  and  the  telemetry  data  during  these  periods 
are  either  missing  or  somewhat  confusing,  an  Interpreta¬ 
tion  of  performance  based  primarily  on  the  limited  tele¬ 
metry  data  would  seem  questionable. 


Aerophyslcs  Development  Corp.  see  Curtiss  Wright  Corp. 
Aerophyslca  Development  Dlv.,  Santa  Barbara,  CaUf. 


AGARD,  Farts  (France).  (Advisory  Group  for  Aeronautical 
Research  and  Development)  see  North  Atlantic  Treaty 
Organisation.  Advisory  GroupTor  Aeronautical 
Research  and  Development,  Farts  (France). 


AIR.01:001 

Air  Force  Office  of  Scientific  Research,  Washington,  D.  C. 

VISTAS  IN  ASTRONAUTICS,  VOLUME  L  PROCEED¬ 
INGS  OF  THE  FIRST  ANNUAL  AIR  FORCE  OFFICE  OF 
SCIENTIFIC  RESEARCH  ASTRONAUTICS  SYMPOSIUM, 
San  Diego,  CaUf.  (Feb.  19-20,  1957),  ed.  by  M.  Alperin, 
M.  Stern,  and  H.  Wooster.  N.  Y.,  Pergamon  Press, 

1958,  330p.  Inel.  lUus.  dlagrs.  tables,  refs.  (Interaat'l. 
Series  of  Monographs  on  Aeronaut.  Sciences  and  Space 
FUght)  (AFOSR-  TR-  57-14)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  and  General 
Dynamics  Corp.,  Convalr  Dlv.,  Pomona,  CaUf.) 

Unclassified 

The  2  main  objectives  of  the  symposium  were  (1)  to 
survey  the  scientific  and  technological  progress  of 
astronautics  and  (2)  to  indicate  the  lines  of  research 
needing  emphasis  to  facilitate  future  space  exploration. 
This  volume  contains  the  40  papers  presents!  and  a  sub¬ 
ject  Index.  The  general  areas  Included  are:  (1)  re-entry, 
(2)  tracking  and  communications,  (3)  environment  and 
measurements,  (4)  propulsion,  (5)  orbits,  and  (8)  human 
factors. 


AUL01:002 

Air  Force  Office  of  Scientific  Research,  Washington,  D.  C. 

ASTRONAUTICS  SYMPOSIUM;  SUMMARY  SESSION, 

San  Diego,  CaUf.  Feb.  18,  1957,  55p.  (AFOSR-TR- 
57-l4a)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  and  General  Dynamics  Corp.,  Convalr 
Dlv.,  Pomona,  CaUf.)  AD  120430  Unclassified 

This  report  ts  the  transcript  of  a  tape  recording  made 
during  the  summary  session  of  the  First  Annual  Air 
Force  Office  of  Scientific  Research  Astronautics  Sym¬ 
posium,  San  Diego,  CaUf.,  Feb.  18-20,  1957.  The  8 
panel  leaders  summarised  the  papers  presented  at  the 
foU owing  panel  discussion*-.  (1)  re-entry,  (2)  tracking 
and  communications,  (3)  environment  and  measure¬ 
ments,  (4)  propulsion,  (5)  orbits,  and  (8)  human  factors. 
Additional  comments  are  Included  as  weU  as  a  list  of 
the  participants. 


AIR.01:003 

Air  Force  Office  of  Scientific  Research,  Washington,  D.  C. 

PROGRESS  IN  AIR  FORCE  SCIENTIFIC  RESEARCH, 
by  H.  F.  Gregory.  [1957]  [3]p.  Inel.  Ulus. 

Unclassified 

Published  In  Missiles  and  Rockets,  v.  2:  105-109, 

July 1947. 

The  mleelon  of  the  Air  Force  Office  of  Scientific  Re¬ 
search,  an  agency  of  the  All  Research  and  Development 
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AIR.01:004  -  AIR.01:008 


Command,  is  the  encouragement  of  exploratory  effort, 
the  understanding  of  its  results  and  utilization  of  Its 
findings  for  the  present  and  future  needs  of  the  Air 
Force.  Their  method  of  operation  includes  making 
missions  known  to  research  sources,  examining  their 
lines  of  investigation  and  providing  whatever  support 
and  guidance  they  may  need.  To  accomplish  this, 

AFOSR  seeks  help  from  its  academic  and  Industrial 
laboratories.  AFOSR  with  its  military  and  civilian 
personnel  ars  charged  with  the  sole  task  of  recognizing 
the  military  implications  of  this  work  and  supporting 
with  funds,  tools,  procurement  methods  and  communica¬ 
tions,  those  persons  who  can  supply  the  essential  Ingre¬ 
dients  for  certain  given  tasks.  Some  of  the  work  and 
progress  made  by  AFOSR  is  presented  in  this  paper. 


AIR.01:004 

Air  Fores  Office  of  Scientific  Research,  Washington,  D.  C. 

A  NEW  LOOK  AT  AVIATION  PHYSIOLOGY,  by  H.  EL 
Savely  and  J.  P.  Henry.  [1857]  [4]p.  Unclassified 

Presented  at  TV  -nty-elghth  annual  meeting  of  the  Aero 
Med.  Assoc.,  Denve. ,  Colo.,  May  S,  1857. 

Published  in  Jour.  Aviation  Med.,  v.  28:  531-534, 

Dee.  1857. 

This  paper  points  to  ths  need  for  more  emphasis  on 
the  study  of  the  nervous  system  in  aviation  physiology 
and  for  a  clossr  alignment  with  psychology.  The 
critical  problem  areas  which  need  to  be  studied 
more  Intensively  Include  ths  phenomena  of  sleep, 
wakef<  as,  attention,  emotional  arousal,  perception 
dls  .  tlon,  learning,  motivation,  and  drivs. 


A1R.01:005 

Air  Force  Office  of  Scientific  Research,  Washington,  D.  C. 

AEROTHERMOELA8T7CITY,  by  M.  Rogers.  [1858] 

(ll]p.  lncl.  dlagrs.  table,  rets.  (A F06R-TN- 58-500) 

AD  158310  Unclassified 

Also  published  in  Aero/8pae«  Engineering,  v.  17: 
34-4f6ct.  T55I7 

Ths  present  msthod  of  handling  asrothermoelastle  prob¬ 
lems  la  to  divide  ths  general  problem  into  two  separate 
problems-ths  asrothermal  and  ths  asroelastle-saeh  of 
which  can  be  handled,  to  a  large  degree,  by  methods 
already  available  to  ths  structural  engineer.  This  divi¬ 
sion  rests  on  aaeumptiot.a  which  may  not  always  be  valid 
under  high- temperature  flight  environments.  Research 
Is  needed  to  clarify  ths  strength  of  ths  Interactions  be¬ 
tween  heat  Input  and  aeroelastle  phenomsna,  other  than 
the  well-known  reductions  in  moduli  of  elasticity  of  ths 
structural  materials  and  the  Introduction  of  thsrmal 
stresses.  The  general  problem  of  asrothermoelastieity 


is  too  complex  to  be  successfully  approached  by  analyti¬ 
cal  means  alone.  New  and  unique  experimental  facilities 
are  needed  tor  aero  therm  oelastic  research  before  sig¬ 
nificant  progress  can  be  made.  Model  tests  are  useful 
In  developing  optimum  theories.  Complete  simulation 
in  the  laboratory  of  all  the  elastic,  Inertial,  and  un¬ 
steady  aerodynamics  and  of  heat-transfer  properties 
of  a  prototype  is  virtually  out  of  the  question,  except  for 
geometric  scale  ratios  of  nearly  one.  Thus,  "restricted 
purpose"  models  must  be  employed.  (ASTIA  abstract) 


AIR.01:006 

Air  Force  Office  of  Scientific  Research,  Washington,  D.  C. 

SECOND  ANNUAL  REPORT,  AFOSR,  1857.  July  1858, 
222p.  (AF06R-TR-58-71)  AD  158300  Unclassified 

This  report  covers  the  accomplishments  of  the  explora¬ 
tory  research  program  supported  by  the  Air  Force 
Office  of  Scientific  Research  (ARDC)  during  1857.  It  is 
In  three  parts:  I  -  The  Commander’s  Summary,  review¬ 
ing  the  year's  highlights;  D  -  Text,  giving  in  more  detail 
the  rssults  of  the  contract  research  program  monitored 
by  the  Directorates,  Advanced  Studies,  Aeronautical 
Sciencss,  Blo-Sclenees,  Material  Sciences,  and  Research 
Communication,  and  their  Technical  Divisions,  Aero- 
medlelne,  Behavioral  Sciences,  Chemistry,  Combustion 
Dynamics,  Mathematics,  Mechanics,  Nuclear  Physics, 
Physics,  and  Solid  State  Sciences;  m  -  An  appendix  listing 
AFOSR  consultants  and  research  contractors,  Indexed  by 
contractor  and  investigator. 


AIR.01:007 

Air  Fores  Office  of  Scientific  Research,  Washington,  D.  C. 

PROCEEDINGS  OF  THE  FLIGHT  FLUTTER  TESTING 
SYMPOSIUM  (Unclassified  title),  May  15-16,  1858. 

Dept,  of  Commerce  Auditorium,  Washington,  D.  C„ 

196p.  lncl.  lllus.  dlagrs.  tables,  refs.  (AFOSR- TR- 
56-114)  (Sponsored  Jointly  by  Aircraft  Industries 
Assoc.,  and  Air  Fores  Office  of  Scientific  Research 
under  Project  no.  P8783/737728)  AD  301811 

Confidential 


AIR.0 1:008 

Air  Fores  Office  of  Scientific  Research,  Washington,  D.  C. 

CONFERENCE  ON  ION  AND  PLASMA  RESEARCH, 
Maryland  U.,  College  Park,  Sept.  30 -Oct.  2,  1858. 

[1858]  lv.  IneL  refs.  (AFOSR-TR-58-125) 

AD  162274  Unclassified 

This  report  contains  54  abstracts  of  papers  presented 
at  the  eonfereocs.  Ths  general  areac  discussed  include: 
(1)  ths  theory  of  plasmas  and  plasmotds;  (2)  plasma  Jets, 
production,  and  aceslerauiw;  (3)  Ionized  plasmas; 
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(4)  magnetohydrodynamics;  (5)  hydromagnetlc  wave 
motion;  (6)  shock;  (7)  noise  In  gas  discharges;  (8)  outer- 
space  effects  on  electron  and  ion  beams;  (9)  hlgh- 
altltude  voltage;  (10)  statistical  mechanics  of  many- 
body  systems;  (11)  heat  transfer;  and  (12)  ion  rocket 
design. 


AIR. 01:009 

Air  Force  Office  of  Scientific  Research,  Washington,  D.  C. 

SYMPOSIUM  ON  UNSTABLE  CHEMICAL  SPECIES. 
ABSTRACTS  OF  PAPERS,  Los  Angeles,  Calif.,  June  23- 
24,  1958.  [18]p.  Unclassified 

Sixteen  abstracts  are  presented  on  the  subject  of 
unstable  chemical  species.  Various  methods  are 
discussed  for  the  production,  detection,  and  stabiliza¬ 
tion  of  free  radicals  in  the  solid  and  gaseous  states. 


ALA.01:001 

Alabama  Polytechnic  Inst.  Auburn  Research 
Foundation,  Inc.,  Auburn. 

CAUCHY  PROBLEM  FOR  THE  DAMPED  WAVE 
EQUATION  WITH  POLYHARMONIC  INITIAL  CONDI¬ 
TIONS,  by  E.  P.  Miles,  Jr.  and  E.  Williams.  [1957] 
7p.  (In  cooperation  with  Maryland  U.  Inst,  for  Fluid 
Dynamics  and  Applied  Mathematics,  College  Park) 
(AF  49(638)81)  Unclassified 

Also  published  in  Portugal.  Math.,  v.  17:  53-57,  1958. 

A  recent  method  for  solving  the  Cauchy  problem  for 
a  certain  class  of  linear  partial  differential  equations 
with  initial  data  of  a  restricted  type  is  applied  to  the 
damped  wave  equation  with  polyharmonic  initial 
conditions. 


ALA.01:002 

Alabama  Polytechnic  Inat.  Auburn  Research 
Foundation  [Inc.]  Auburn. 

THE  ANALYTIC  CAUCHY  PROBLEM  FOR  THE  ITER¬ 
ATED  WAVE  EQUATION,  by  E.  P.  Miles,  Jr.  Apr. 

1958  [13]p.  (Technical  note  no.  BN- 133)  (AFOSR-TN- 
58-340)  (In  cooperation  with  Maryland  U.  Inst,  for  Fluid 
Dynamics  and  Applied  Mathematics,  College  Park) 

(AF  49(638)81)  AD  154245  Unclassified 

Presented  at  meeting  of  the  Amer.  Math.  Soc.,  New 
York,  Aug  26,  1958. 

Also  published  In  Portugal.  Math.,  v.  18:  111-119,  1959. 

A  basic  set  of  polynomial  solutions  for  the  iterated  wave 
equation  Is  developed  from  which  an  explicit  closed  form 


AIR.  01 :009;  ALA.  01:001-004 


solution  of  the  associated  Cauchy  problem  with  polyno¬ 
mial  data  is  obtained.  The  corresponding  problem  with 
polyharmonic  and  analytic  data  is  discussed.  This 
problem  has  been  solved  in  the  case  of  more  general 
data,  but  the  present  method  gives  simple  closed  form 
solutions  in  many  cases  where  the  multiple  Integrals 
Involved  In  the  other  solutions  would  be  difficult  to 
evaluate.  An  example  Is  given  in  which  a  singularity 
of  the  data  is  not  propagated  into  the  solution  on  the 
characteristic  surface  leading  from  the  singular  point. 
(Contractor’s  abstract,  modified) 


ALA.G1:003 

Alabama  Polytechnic  Inst.  Auburn  Research 
Foundation  [Inc.]  Auburn. 

ON  CERTAIN  REFLECTION  PRINCIPLES,  by  E.  P. 
Miles,  Jr.  July  1958  [10]p.  lncl.  refs.  (Technical  note 
no.  BN-146)  (AFOSR-TN-58-702)  (In  cooperation 
with  Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park)  (AF  49(638)81)  AD  162236 

Unclassified 

The  classical  reflection  principle  for  harmonic  functions 
due  to  Schwarz  has  been  generalized  tor  biharmonic 
functions  by  Poritsky  and  Duffln  and  for  polyharmonic 
functions  by  Huber.  If  a  polyharmonic  function  of  order 
p,  which  is  such,  that  the  function  and  its  first  p-1 
derivatives  vanish  on  the  hyperplane  of  reflection,  has 
an  analytic  continuation  across  this  hyperplane,  then  a 
locally  valid  expansion  for  the  function  is  obtained  in 
terms  of  the  Cauchy  data  on  the  hyperplane.  From  this 
expansion  an  alternate  reflection  principle  of  limited 
range  is  obtained  which  is  shown  to  be  reducible  to  the 
Schwarz,  Duffin,  and  Huber  principles  for  p  -  1,2,3, 
respectively,  within  their  common  range  of  validity.  A 
brief  desc  rlption  is  also  presented  of  a  corresponding 
heuristic  approach  to  the  reflection  principle  for  the 
Helmholtz  equation. 


ALA.01:004 

Alabama  Polytechnic  Inst.  Auburn  Research 
Foundation,  Inc.,  Auburn. 

BASIC  SETS  OF  POLYNOMIALS  FOR  THE  ITERATED 
LAPLACE  AND  WAVE  EQUATIONS,  by  E.  P.  Miles,  Jr. 
and  E.  Williams.  [Jan.  1956]  8p.  refs.  (In  cooperation 
with  Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park)  (AF  49(638)81) 

Unclassified 

Also  published  in  Duke  Math.  Jour.,  v.  26:  35-40, 

Mar.  1959. 

For  each  pair  of  Integers,  n  *  0  and  m  >  0,  and  the 
associated  sets  of  non-negative  integers  a]t  Xj,  .... 
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such  that  a.  *  2m-l  and  E  a.  < 

^  M  1 

eoua  polynomials 


n-a^/2 


(*1)J 


HV2] 

l\/*) 


V2j 


n,  the  aet  of  homogen- 
*k+2j 

(ya«: 


la  ahown  to  form  a  baalc  aet  of  k  variable  polyharmonic 

polynomials  of  order  m  (l.e.,  aolutlona  of  \7  •  0). 

Deletion  of  the  factor  (-1)^  gives  an  analogous  baalc  set 
for  the  Iterated  wave  equation 


The  paper  concludes  with  the  expansion  of  an  arbitrary 
polynomial  in  terms  of  the  baalc  set.  (Contractor’s 
abstract) 


ALF.02:001 

Alfred  U.  New  York  State  Colt  of  Ceramics,  N.  Y. 

IONIC  CONDUCTIVITY  AND  DIFFUSION  IN  ALKALI 
HALIDES,  by  E.  A.  Giesa.  a  Review.  Sept  1857, 

62p.  lncl.  diagrs.  tables,  refs.  (AF06R-TN-57-814) 

(AF  18(600)1448)  AD  136604  Unclaaalfled 

A  general  review  la  presented  of  the  theory  of  Ionic 
conduction  and  diffusion  processes  In  alkali  halldse, 
especially  as  related  to  the  defect  solid  state.  Consid¬ 
eration  was  given  to  (1)  the  theory  of  densities  of  vacan¬ 
cies  and  their  heats  of  formation,  (2)  the  simple  diffusion 
theory,  (3)  the  simple  Ionic  conduction  theory,  (4)  the 
Nernst- Einstein  relation,  (5)  the  correlation  effect, 

(6)  the  Intrinsic  Ionic  conduction,  and  (7)  the  extrinsic 
Ionic  conduction.  11m  review  does  not  cover  the  Held 
of  dielectric  loss  measurements  which  has  produced 
much  useful  Information.  The  extensive  Held  of  color 
centers  and  related  optical  phenomena  were  also  omitted. 
Although  the  theory  Is  const  1* red  to  be  In  an  advanced 
stage,  there  are  still  several  aspects  of  the  subject  which 
have  not  been  satisfactorily  explained.  The  role  played 
by  the  crystal  substructure  and  surface  in  these  processes, 
the  exact  cause  of  the  polarisation  phenomena,  and  the 
explanation  for  the  observed  deformation  and  cold-work- 
lag  effects  are  some  of  the  unsolved  problems.  (ASHA 
abstract) 


ALF.02-.002 

Alfred  U.  New  York  State  Coll,  of  Ceramics,  N.  Y. 

SYMPOSIUM  ON  THE  DEFECT  SOLID  STATE  - 
DIFFUSION  IN  IONIC  SOLIDS,  by  T.  J.  Gray,  B.  D. 
James,  and  E.  A.  Glass.  Second  annual  rept  Sept. 
1857,  105p.  lncl.  diagrs.  tables,  refs.  (AFOSR-TN-57- 


615)  (AF  18(600)1448)  AD  154871  Unclassified 

A  quantitative  theory  has  been  given  for  contribution 
to  Ionic  conductivity  of  fro*en-ln  vacancies  and,  using 
experimental  data,  it  has  been  estimated  that  such  an 
effect  could  be  observed  In  very  pure  sodium  chloride 
crystals.  Furthermore,  a  rough  theoretical  approach  to 
vacancy-formation  kinetics  has  been  suggested  and  some 
experimental  evidence  for  Its  validity  has  been  cited. 
(Contractor's  abstract) 


ALF.02:003 

Alfred  U.  New  York  State  CoU.  of  Ceramics,  N.  Y. 

DIFFUSION  AND  CONDUCTION  IN  IONIC  SOLIDS,  by 
E.  A.  Glass.  June  1858,  lv.  lncl.  diagrs.  tables,  refs. 
(AFOSR-TN-58-B10)  (AF  18(800)1448)  AD  202408 

Unclaaalfled 

The  extrinsic  (low -temperature)  conductivity  of  NaCl 
was  studied,  with  particular  attention  being  given  to  the 
differences  In  conductivity  between  solution- grown  and 
melt-grown  crystals.  The  principal  effect  which  was 
observed  was  an  Increase  In  the  extrinsic  conductivity 
of  the  solution -grown  crystals  after  they  had  been 
heated  to  high  temperatures  in  the  intrinsic  range;  this 
effect  was  not  observed  In  melt-grown  crystals.  A 
review  of  literature  and  general  theory  Is  presented  on 
the  theory  of  vacancies  and  their  heats  of  formation, 
simple  diffusion  theory,  simple  Ionic  confection  theory, 
Nernst- Einstein  relation,  the  correlation  effect  to  ex¬ 
plain  the  low  -temperature  failure  of  the  Nernst-  Einstein 
relation,  and  Intrinsic  and  extrinsic  Ionic  conductions. 


ALF.02:004 

Alfred  U.  New  York  State  CoU.  of  Ceramics,  N.  Y. 

CERTAIN  ASPECTS  OF  DIFFUSION  AND  CONDUCTION 
IN  ALKALI  HALIDES,  by  E.  A.  dess  and  T.  J.  Gray. 
(1858]  7p.  lncl.  refs.  (AFOSR-TN- 58-811)  (AF  18(800)- 
1448)  AD  204568  Unclassified 

Also  published  Ip  Conf.  on  the  Kinetics  of  Hlgh- 
Tvmperature  Processes,  Massachusetts  Inst,  of  Tech., 
Cambridge  (June  23-27,  1858),  Cambridge,  Technology 
Press,  1858,  p.  11-12. 

A  dc  pulse  technique  has  been  used  to  measure  the  Ionic 
conductivity  of  NaCl  crystals  of  low  level  Pb  and  Mg 
Impurity  content  which  have  been  grown  from  solution. 
Hie  low  temperature  conductivity  has  been  found  to  be 
Irreversibly  connected  to  the  extrinsic  conductivity  and 
Is  explained  by  a  tendency  of  the  crystal  vacancies  to 
congregate  at  dislocations  and  other  mosaic  surfaces.  A 
PbClg  coordination  complex  Is  believed  to  exist  In  the  Pb 

Impurity  samples  after  annealin'  in  the  intrinsic  region. 
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ALF.03:001 

Alfred  U.  New  York  State  ColL  of  Ceramic*,  N.  Y. 

THE  ELECTRICAL  RESISTIVITY  OF  SINGLE-CRYSTAL 
ALUMINA  OVER  THE  TEMPERATURE  RANGE  1000*- 
1S00*C,  by  L.  E.  Sobon.  May  13,  1SS7,  Up.  lncl.  dlagrs. 
ref*.  (AF  40(038)87)  -JttclaaalHed 

The  electrical  r**l*tanc*  of  two  aampla*  of  slngle- 
c  rystal  sapphire*  wa*  measured  over  t.  temperature 
range  of  1000*  to  1900*C.  A  furnace  and  sample  holders 
were  designed,  and  a  unique  msthod  for  measuring  re¬ 
sistivity  was  used.  This  method  does  not  require  an 
external  power  supply  in  tbs  msasurlng  circuit.  1hs 
geometry  of  ths  circuit  Is  such  that  currsnt  leakage  be¬ 
tween  sample  holder  has  no  affect  oo  ths  measurements. 


ALF.03:002 

Alfred  U.  New  York  State  ColL  of  Ceramics,  N.  Y. 

SOME  OBSERVATIONS  OF  THE  DIELECTRIC  PROPER¬ 
TIES  OF  AljOg,  by  H.  C.  Graham.  July  1837,  41p.  lncl. 

diagrs.  tables,  rsfs.  (AF  48(838)87)  Unclassified 

The  purposes  of  this  imrsstlgatlon  were  to  (1)  determine 
some  of  ths  fundamental  dlslectrlc  values,  l.e.,  capaci¬ 
tance  and  dielectric  loss  of  alumina  as  a  function  of  tem¬ 
perature  and  frequency,  and  (2)  to  develop  a  measuring 
apparatus  capable  of  obtaining  rep roduc ibis  results  over 
ths  temperature  and  frequency  range  of  -2C0  to  500 “C 

and  10*  to  10®  c/s,  respectively.  The  values  of  capacl- 
tancs  reported  are  relative  as  no  attempt  was  made  to 
obtain  absolute  valuss.  Ths  samplas  measured  war* 
single  crystal  corundum  and  polycrystalline  pressed 
alumina.  In  both  cases  they  were  made  from  Linde 
gamma  alumina  "high  purity”  powder  (Linde  Air  Pro¬ 
ducts  Company).  The  values  of  capacitancs  and  dlslec¬ 
trlc  loss  are  given  for  all  points;  the  dlslectrlc  con- 

3  , 

stint  is  calculated  at  room  temperature  and  10  c/s 
for  the  single  crystal  measured  both  perpendicular  to 
and  parallel  to  the  optic  axis;  ths  effective  dc  reslstancs 
for  the  singls  crystal  la  compared  with  previous  work 
on  resistivity  of  AljOj;  an  activation  energy  Is  calcu¬ 
lated  for  one  of  the  peaks  observed  on  the  single  crys¬ 
tal  measured  perpendicular  to  the  optic  axis;  and  a 
brief  analysis  of  all  the  peaks  observed  is  presented. 


ALF.03:003 

Alfred  U.  New  York  State  ColL  of  Ceramics,  N.  Y. 

SOME  OBSERVATIONS  OF  THE  DIELECTRIC  LOSS 
IN  ALU.  .*tA  (Abstract),  by  H.  C.  Graham,  N.  M.  TaUan, 
and  D.  P.  DetwUer.  (1888)  (l)p.  (AF  48(838)87) 

Unclassified 


Presented  at  meeting  of  the  Amsr.  Ceramic  Soc., 
Washington,  D.  C.,  Apr.  28-May  1,  1858. 

Published  in  Bull.  Amer.  Ceramic  Soc.,  v.  37:  31, 

Apr.  1B58. 

The  dielectric  loss  and  dlslectrlc  constant  of  single 
crystal  and  polycry stallina  alumina  wers  measured  be¬ 
tween  temperatures  of  -200  and  +500*C  and  between  fre- 
2  S 

quencles  of  10  and  10  cps.  Single  crystals  of  alpha 
alumina  prepared  by  the  Verneuil  process,  containing 
traces  of  several  impurities,  wsre  measured  both  per¬ 
pendicular  to  and  parallel  to  the  optic  axis  and  tan  o 
values  are  presented.  Several  indications  of  Debye-type 
loss  maxima  were  observed  and  an  activation  energy  of 
approximately  10  ev  Is  calculated  for  one  of  thsse.  The 
effective  dc  reslstancs  of  ths  single  crystal  found  by 
extrapolation  of  the  loss  curve  to  higher  temperatures  is 
compared  with  values  of  the  resistance  previously  found 
in  these  laboratories  by  direct  measuremsnt  at  elevated 
temperatures.  Polycrystalline  samples  pressed  from 
the  gamma  alumina  powder  used  as  raw  material  for  the 
flame-fusion  crystal  preparation  wsre  sintered  at  tem¬ 
peratures  between  BS5*C  and  1400*C.  Measurements  of 
ths  dielectric  loss  for  thsss  samples  revealed  the  dia- 
appearancs  of  loss  maxima  after  the  polymorphic  inver¬ 
sion  from  gamma  alumina  to  alpha  alumina  and  the 
preserves  of  significant  conduction  loss  in  polycrystalline 
samples  at  temperatures  lower  than  those  found  for 
single  crystal  samples.  Ths  activation  snsrgy  associated 
with  the  loss  maxima  found  in  gamma  alumina  was  cal¬ 
culated  to  be  approximately  1  sv. 


ARA.  01:001 

Allied  Research  Associates,  Inc.,  Boston,  Mass. 

THE  HEATING  OF  SLABS  WITH  ARBITRARY  HEAT 
INPUTS,  by  T.  R.  Goodman.  May  28,  1858,  17p. 
(AFOSR-TN-58-524)  (AF  48(838)347)  AD  1S8337; 

PB  135580  Unclassified 

\o 

Also  published  in  Jour.  Asro/Spece  Sciences,  v.  28: 

117.  Ill,  Mar.  1658. 

Ths  method  of  heat  ba lanes  integral  [T.  R.  Goodman, 
Trans.  Amer.  Soc.  Meeh.  Engre.,  v.  80:  395,  1858]  with 
a  cubic  profits  has  been  applied  to  predict  the  surface 
temperaturs  of  slabs  when  the  beat  flux  it  the  surfacs  is 
an  arbitrary  function  of  temperature  and  tlms.  The 
method  has  been  extended  to  the  case  of  thermally 
dependent  transport  properties.  The  technique  always 
reducss  ths  problem  to  the  solution  of  a  first  order 
ordinary  dlffsrentlal  equation  which  can  frequently  be 
solved  by  quadratures.  In  all  cases,  however,  the  re¬ 
sulting  ordinary  dlflsrential  equation  is  far  simpler  to 
soivs  than  tbs  partial  dlffsreoUa]  equation  of  heat  con¬ 
duction.  The  method  will  be  particularly  useful  when 
the  data  is  given  empirically,  as,  for  sxample,  in  the 
case  of  a  missile  trajectory  when  the  sxtsrnal  conditions 
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such  as  spaed,  air  temperature  and  air  density  vary 
with  time.  (Contractor's  abstract) 


ARA.01:002 

Allied  Research  Associates,  Inc.,  Boston,  Mass. 

THE  ABLATION  OF  MELTING  BODIES  WITH  HEAT 
PENETRATION  INTO  THE  SOLID,  by  T.  R.  Goodman. 
Aug.  1,  1958,  20p.  lncl.  diagrs.  (AFOSR-TN-58-789) 

(AF  49(638)347)  AD  202115;  PB  136753  Unclassified 

The  equation  describing  the  ablation  o{  melting  bodies 
was  described  by  the  author  previously  (Aerodynamic 
Ablation  of  Melting  Bodies.  Third  U.  S.  Congress  of 
Appl.  Mech.,  Brown  U.,  June  1958).  For  this  equation, 
assumptions  were  made  that  once  the  melting  of  the  sur¬ 
face  started,  all  the  heat  flux  was  used  In  producing 
molten  material,  and  none  of  the  heat  penetrated  beyond 
the  melt  line  Into  the  solid.  Distribution  of  the  heat  flux 
along  the  surface  was  assumed  to  be  uniform.  Now, 
both  restrictions  are  removed,  and  heat  is  allowed  to 
diffuse  Into  the  solid  as  well  as  to  produce  melt.  The 
heat  flux  Is  distributed  according  to  the  laminar  bound¬ 
ary-layer  theory.  The  results  are  worked  out  In  detail 
for  a  flat  plate.  As  a  consequence  of  allowing  heat  diffu¬ 
sion  Into  the  solid,  thare  are  now  2  concurrent  phe¬ 
nomena,  for  each  of  which  there  Is  an  associated  rate: 

(1)  the  rate  of  heat  diffusion  Into  the  solid,  and  (2)  the 
rate  at  which  -  quasl-steady-state  ablation  process  Is 
established.  For  purposes  of  computing  the  rate  at 
which  molten  material  Is  ablated  from  a  body,  the 
simple  quasi-steady  theory  la  adequate  except  at  very 
early  time.  (Contractor's  abstract) 


ARA.01:003 

Allied  Research  Associates,  Inc.,  Boston,  Mass. 

THE  MELTING  OF  FINITE  8 LABS,  by  T.  R.  Goodman 
and  J.  J.  Shea.  Aug.  15,  1958,  40p.  lncl.  diagrs. 
(AF08R'TN-58-824)  (AF  49(638)347)  AD  202908; 

PB  138664  Unclassified 

Presented  at  West  Coast  conf.  of  the  Amer.  Soc.  Mech. 
Engineers,  Stanford,  Calif.,  Sept.  9-11,  1959. 

Also  published  In  Jour.  Appl.  Mech.,  v.  27:  16-24, 

Mar.  1960. 

An  approximate  method,  known  as  the  heat  balance 
Integral,  Is  used  to  determine  the  melting  rate  of  a 
finite  slab  which  la  Initially  at  a  uniform  temperature 
below  the  melting  point.  The  slab  Is  acted  upon  by  a 
constant  heat  Input  at  one  face  and  has  its  other  face 
either  Insulated  or  kept  at  Its  Initial  temperature.  The 
first  three  terms  of  series  solutions  In  an  intrinsically 
small  parameter  are  obtained  for  the  time  histories  of 
melting  and  the  temperature  distribution  in  the  slab. 
(Contractor's  abstract) 


AIP.01',001 

American  Inst,  of  Physics,  New  York. 

PHYSICS  OF  FLUIDS,  ed.  by  F.  N.  Frenklel.  1958-1960. 
(AF  49(638)275)  Unclassified 

This  publication  is  devoted  to  original  contributions  to 
the  physics  of  fluids  covering  kinetic  theory,  statistical 
mechanics,  structure  and  general  physics  of  gases,  liq¬ 
uids,  and  other  fluids,  as  well  as  certain  basic  aspects 
of  the  physics  of  fluids  bordering  geophysics,  astro¬ 
physics,  biophysics,  and  other  fields  of  science.  The 
scope  of  these  fields  of  physics  Includes:  magneto-fluid 
dynamics,  Ionized  fluid  and  plasma  physics,  shock  and 
detonation  wave  phenomena,  hypersonic  physics,  rare¬ 
fied  gases  and  upper  atmosphere  phenomena,  physical 
aeronomy,  transport  phenomena,  hydrodynamics,  dy¬ 
namics  of  compressible  fluids,  boundary  layer  and  tur¬ 
bulence  phenomena,  liquid  state  physics,  and  superfluidity. 
Beginning  as  a  bimonthly  publication  on  January  1958, 
this  journal  will  become  a  monthly  as  soon  as  It  appears 
desirable. 


AMF.02:003 

American  Machine  and  Foundry  Co.  Turbo  Civ., 

Pacolma,  Calif. 

ROCKET  SCALING  TESTS  WITH  A  CONSTANT  RATIO 
OF  CHEMICAL  TO  WAVE  PROPAGATION  TIMES,  by 
S.  S.  Penner.  Apr.  19,  1957,  12p.  (Rept.  no.  AMF/TD 
1031;  technical  note  no.  3)  (AFOSR-TN-57-231)  (AF  18- 
(803)107)  AD  126528  Unclassified 

Keprwcatattv*  sealing  procedures  an  described  for 
an  experimental  study  of  the  practical  significance  of 
maintaining  a  constant  ratio  of  chemical  to  wave  propaga¬ 
tion  times.  The  test  procedures  are  developed  in  such 
a  way  as  to  make  economical  use  of  a  given  rocket  engine 
configuration. 


American  Machine  and  Foundry  Co.  Turbo  Dlv., 

Pacolma,  Calif,  see  also  Sunstrand  Machine  Tool  Co. 
Sunstrand  Turbo  Dlv.,  Pacolma,  Calif. 


AMS.03:001 

American  Mathematical  Soc.,  Providence,  R.  I. 

SEMINAR  IN  APPLIED  MATHEMATICS,  BOULDF.R. 
COLORADO,  JUNE  23,  1957-JULY  19,  1957.  Final 
descriptive  rept.  Dec.  20,  1957,  lv.  (AFOSR-TR- 
58-2)  [AF  49(638)59]  AD  148036  Unclassified 

This  report  contains  summaries  of  lecture*  that  were 
given  on  the  following  basic  courses:  (1)  Solid  Mechanics 
(12  lectures);  (2)  Fluid  Mechanics  (12  lectures);  (3) 
Probability  and  Related  Topics  In  Physical  Sciences 
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(12  lectures);  (4)  Hyperbolic  and  Parabolic  Partial 
Differential  Equations  (6  lectures);  and  (5)  Elliptic 
Partial  Differential  Equations  (8  lectures). 


AMS.04:001 

American  Mathematical  Soc.,  Providence,  R.  I. 

MATHEMATICS  ADVISORY  AND  EVALUATION 
SERVICES.  Sept.  30,  10f7-May  31,  1050.  (AF  49(838)- 
204;  continuation  of  AF  18(800)004)  Unclassified 

This  contract  provides  for  a  reviewing  panel  of  out¬ 
standing  mathematicians  in  select  and  specialized  areas 
of  mathematics,  who  evaluate  proposals  and  the  re¬ 
search  accomplished  under  contract,  upon  request. 

The  evaluations  are  performed  on  an  individual  basts, 
usually  by  correspondence,  for  proposals  or  technical 
results  of  a  rather  complex  nature,  concerning  which 
the  expert  advice  of  mathematicians  practicing  in  that 
area  Is  desired.  Such  evaluations  form  part  of  the 
basis  on  which  the  overall  research  being  performed 
under  contract  Is  critically  analyzed  and  evaluated.  The 
contract  also  provides  for  a  permanent  panel  of  six  of 
the  world's  leading  mathematicians  to  provide  a  continu¬ 
ing  overall  appraisal  of  the  Air  Fore*  research  program 
In  mathematics,  to  Insure  that  the  common  Interests  of 
the  Air  Force  and  the  mathematical  community  are  effec¬ 
tively  advanced  In  accord  with  the  best  Interests  of  the 
country. 


AMS.05:001 

American  Mathematical  Soc.,  Providence,  R.  I. 

MATHEMATICAL  REVIEWS,  ed.  by  J.  V.  Wehaueen 
and  S.  H.  Gould.  1040-1058.  (AF  40(838)230; 
continuation  of  AF  18(600)132)  Unclaaslfled 

Unavailability  of  the  German  comprehensive  reviewing 
and  abstracting  service  for  mathematics  during  World 
War  n  caused  the  American  Mathematical  Society 
to  start  Its  own  abstracting  service.  This  effort  was 
supported  In  part  by  the  Office  of  Naval  Research 
(1046-1040)  and  then  by  the  Air  Force  Research  and 
Development  Command  (1040-1058)  under  what  eventually 
became  the  Mathematical  Sciences  Directorate  of  Air 
Force  Office  of  Scientific  Research.  A  yearly  rate  of 
over  5,000  abstracts  has  been  maintained,  amounting  to 
11  volumes  each  year.  Mathematical  Reviews  Is  the 
only  comprehensive  English  language  mathematical 
abstracting  service.  It  covers  all  fields  of  mathematics 
from  topology  and  advanced  algebra  to  mathematical 
physics  and  mechanics.  It  obtains  and  abstracts  all  the 
major  and  most  of  the  minor  mathematical  publications 
In  the  world  and  deliberately  stresses  papers  written  In 
Russian  and  less  accessible  languages  by  providing  more 
comprehensive  reviews  of  these  papers.  Mathematical 
Reviews  at  the  present  time  uses  over  750  reviewers 
who  ate  ft#  reeognieed  authorities  it.  their  respective 


fields  to  provide  useful,  authoritative  and  complete 
reviews.  These  reviewers  and  the  elected  officers  of 
the  Society  carry  out  their  duties  as  a  service  to  science 
and  for  the  prestige  involved. 


APS.01:001 

American  Physiological  Soc.,  Washington,  D.  C. 

REPORT  OF  PRESENT  TRENDS  IN  PHYSIOLOGICAL 
AND  BIOLOGICAL  RESEARCH  AS  REPORTED  AT  THE 
TWENTIETH  INTERNATIONAL  PHYSIOLOGICAL 
CONGRESS,  Brussels  (Belgium),  July  30-Aug.  4,  1056. 
Nov.  1056,  lv.  incl.  table.  (AFOSR-TR-57-81)  (AF  18- 
(603)04)  AD  110051  Unclassified 

TTila  report  ^unaiota  ul  articles  written  by  the  American 
physiologists  who  attended  the  congress  by  means  of 
contract  funds.  Twelve  articles  discussing  the  following 
topics  summarize  and  evaluate  the  papers  presented: 

(1)  physiology  in  Scandinavia,  West  Germany,  Switzerland, 
Belgium,  France,  Britain,  Yugoslavia,  Russia,  and  other 
countries;  (2)  carotid  sinus;  (3)  POg  in  the  blood;  (4)  cell 

measurements;  (5)  the  blood  brain  barrier;  (6)  effect  of 
drugs  on  the  "psyche";  (7)  pulmonary  function  testing; 

(8)  intermediary  metabolism,  neurophysiology,  pharma¬ 
cology,  endocrine#  and  neurosecretion  of  Invertebrates; 

(0)  environmental  human  physiology;  (10)  temperature 
regulation  and  peripheral  circulation;  (11)  human  per¬ 
formance;  (12)  psychopharmacology;  (13)  the  physiological 
effects  of  gravitational  stress;  (14)  active  transport; 

(15)  human  and  insect  respiration;  (16)  renal  physiology; 
(17)  smooth  muscle  and  muscle  contraction;  (18)  marine 
biology;  (10)  new  techniques  in  studies  on  basic  cellular 
processes;  and  (20)  comparative  and  cellular  physiology. 

A  list  of  the  symposia  and  of  the  number  of  papers  given 
in  each  general  area  of  research  is  Included. 


ASM. 02: 00. 

American  Soc.  of  Mechanical  Engineers,  New  York. 

APPLIED  MECHANICS  REVIEWS,  ed.  by  M.  Goland. 
1957-1958.  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  and  Office  of  Naval  Research 
under  Nonr-251300)  Unclassified 

This  is  a  monthly  review  of  current  literature  in  the 
field  of  theoretical  and  applied  mechanics  in  order  to 
make  edited  abstracts  accessible.  Topics  covered 
include:  (1)  General  -  analytical  methods  in  applied 
mechanics,  computing  methods  and  computers,  analogies, 
kinematics,  rigid  dynamics  and  oscillations,  Instrumenta¬ 
tion  and  automatic  control,  tables,  charts,  dictionaries, 
etc.;  (2)  Mechanics  of  Solids  -  elasticity,  viscoelasticity, 
plasticity,  rods,  beams  and  strings,  plates,  shells  and 
membranes,  buckling,  vibration  of  solids,  wave  motion 
and  impact  in  solids,  fundamental  soil  mechanics,  applied 
sjU  t>,  processing  of  metals  and  after  mate  mis. 
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fracture  (including  fatigue),  experimental  etrees  analysis, 
material  test  techniques,  properties  of  engineering  ma¬ 
terials,  simple  structures,  composite  structures,  ma¬ 
chine  elements  and  machine  design,  fastening  and  Joining 
methods;  (3)  Mechanics  of  Fluids  -  hydraulics,  incom¬ 
pressible  flow,  compressible  flow  (continuum  and  non¬ 
continuum  flow),  boundary  layer,  turbulence,  aerody¬ 
namics,  vibration  and  wave  motions  in  fluids,  fluid  ma¬ 
chinery,  flow  and  flight  test  techniques  and  measure¬ 
ments;  (4)  Heat  -  thermodynamics,  heat  and  mass  trans¬ 
fer,  combustion,  prime  movers  and  propulsion  devices; 

(5)  Combined  Fields  and  Miscellaneous  -  magneto-fluid- 
dynamlce,  aeroelastlcity,  aeronautics,  astronautics, 
ballistics,  explosions,  acoustics,  micromeritics,  porous 
media,  geophysics,  hydrology,  oceanography,  meteor¬ 
ology,  naval  architecture  and  marine  engineering,  fric¬ 
tion,  lubrication  and  wear. 


ANT.02:004 

Antioch  Coll.  Fels  Research  Inst.,  Yellow  Springs,  Ohio. 

CONCURRENT  FAT  LOSS  AND  FAT  GAIN,  by  S.  M. 

Gam  and  R.  W.  Young.  [1956]  [8]p.  incl.  diagrs.  table, 
refs.  (AF0SR-7N- 57-46)  [AF  16(600)1566] 

AD  115084  Unclassified 

Also  published  In  Amer.  Jour.  Phys.  Anthropology, 
v.  l4  (new  series):  497-504,  Sept.  1956. 

The  thickness  of  the  subcutaneous  fat-plus-akin  shadow 
was  measured  on  standardised  teleo roentgenograms  of 
356  white  subjects  aged  12.5  to  65  years.  Ae  expected, 
trochanteric  fat  increased  in  both  sexes  with  die  larger 
absolute  Increase  observed  in  the  females.  Anterior 
leg  fat  diminished  in  both  sexes,  and  to  the  same  degree, 
reaching  a  near-minimum  in  the  fourth  decade.  This 
phenomenon  (fat  loss  during  fat  gain)  was  statistically 
2 

significant  by  the  F  and  <  teste  and  indicated  an  adult 
rearrangement  of  fat.  In  discussing  the  subject,  attention 
was  called  to  trend  reversals  in  infancy,  at  adolescence, 
and  in  specific  fat  depot  sites  In  the  adult  No  evidence 
as  to  the  underlying  mechanism  for  this  adult  rearrange¬ 
ment  was  found.  (Cootr  c tor’s  abstract) 


ANT.02:005 

Antioch  Coll.  Fels  Research  Inst,  Yellow  Springs,  Ohio. 

ROENTGENOGRAMMETRIC  DETERMINATIONS 
OF  BODY  COMPOSITION,  by  S.  M.  Gera.  Dec.  1957 
[17]p.  incl.  dlagra.  tables,  refs.  [AF06R-TN-57-40J] 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  18(600)1566  and  National  Institute  of 
Mental  Health)  AD  132481  Unclassified 

Ahna  ^ubUshed  in  Human  Biology,  59:  337-353, 

The  weight  of  tat  and  the  fat-free  weight  were  estimated 


on  an  Individual  basis  for  each  of  251  adult  males  and 
females,  using  the  thickness  of  iliac  crest  fat  for  females 
and  trochanteric  fat  for  males.  The  study  was  based  upon 
standardized  soft-tissue  x-rays  of  the  subjects.  The 
roentgenogrammetric  method  has  the  particular  advan¬ 
tage  of  being  capable  of  providing  information  not  only 
on  fat  (and  therefore  the  fat-free  mass),  but  also  of 
providing  estimates  of  muscle  mass  and  skeletal  weight 
as  well. 


ANT.02:006 

Antioch  Coll.  Fels  Research  Inst.,  Yellow  Springs,  Ohio. 

AN  IMPROVED  METHOD  OF  ESTIMATING  BODY  FAT 
CONTENT  BY  THE  USE  OF  TELEOROENTGENO- 
GRAMS,  by  S.  M.  Gam.  Final  rept  Jan.  9,  1957  [24]p. 
incl.  diagrs.  tables,  refs.  (AFOSR-TR-57-7)  (AF  18- 
(600)1566)  AD  115085  Unclassified 

Soft-tissue  teleoroentgenograms  were  taken  on  138 
young  adult  males  In  order  to  further  improve  techniques 
for  the  estimation  of  body  fat  A  total  of  12  fat  sites 
were  measured  including  the  lateral  and  medial  arm; 
deltoid  "insertion'';  lower  thoracic,  iliac  crest  and  spine; 
upper  and  mid  trochanteric;  and  medial,  lateral,  anteri¬ 
or,  and  posterior  leg.  In  general,  "central  fat”  showed 
the  highest  correlations  with  weight  and  the  greatest 
degree  of  communality  with  other  fat  sites.  The  re¬ 
sults  indicate  that  while  multiple  sites  yield  somewhat 
better  estimates  of  total  body  fat,  the  use  of  one  or  two 
sites,  highly  correlated  with  weight  and  showing  maxi¬ 
mum  communality  with  other  fat  sites,  often  may  be 
substituted.  Further,  one  particular  site  (lower  thorac¬ 
ic),  while  not  the  best  single  predictor  of  body  fat,  may 
be  of  considerable  practical  importance  since  this  site 
is  easily  measured  on  conventional  cheet-platee  such 
as  are  taken  in  mass  radiographic  studies. 


ANT.02:007 

Antioch  Coll.  Fels  Research  Inst.,  Yellow  Springe,  Ohio. 

SELECTION  OF  BODY  SITES  FOR  FAT  MEASURE¬ 
MENT,  by  S.  M.  Gam.  [1957]  [2]p.  incl.  dlagr.  table. 

(AF  18(600)1566)  Unclassified 

Published  in  Science,  v.  125:  550-551,  Mar.  22,  1957. 

Fat  measurements  were  made  on  a  representative 

group  of  young  Adult  American  males.  From  a  series 
of  six  regions  x-rayed,  measurements  were  made  at  12 
sites.  These  included  the  medial  and  lateral  arm,  the 
"pocket”  formed  by  the  triceps  and  deltoid  muscles,  the 
lower  thoracic  site,  the  iliac  crest  and  spine,  the  upper 
and  middle  trochanteric  sites,  and  the  4  quadrants  of  the 
lower  leg.  All  fat  thicknesses  were  positively  lnter- 
ecrrelatcd,  with  values  of  r  ranging  from  0.32  to  0.96. 

In  general,  deltoid,  thoracic,  iliac,  and  trochanteric  fat 
(areas  of  "central"  fat)  showed  considerably  higher  group 
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intercorrelations  than  "peripheral"  or  extremity  fat. 
Correlations  with  weight  were  also  higher  than  those  for 
the  central  fat  sites.  The  lilac  spine,  mid-trochanteric, 
and  lower  thoracic  exhibited  the  greatest  degree  of  com- 
munality  and  the  highest  correlations  with  weight.  While 
pelvic  fat  appears  to  be  the  best  single  predictor  of  fat  in 
general,  as  is  also  true  of  the  older  adult  male,  the  lower 
thoracic  site  may  prove  to  be  of  considerable  practical 
use. 


ANT.02:008 

Antioch  Coll.  Fels  Research  Inst.,  Yellow  Springs,  Ohio. 

FAT  WEIGHT  AND  FAT  PLACEMENT  IN  THE  FEMALE, 
by  S.  M.  Gam.  [1957]  [2]p.  incl.  table.  [AF  18(600)1566] 

Unclassified 

Published  in  Science,  v.  125:  1091-1092,  May  31,  1957. 

Standardized  soft  tissue  x-rays  were  taken  on  107 
healthy  adult  American-born  women  with  a  mean  age 
of  39  and  on  81  healthy  adult  males  with  a  mean  age  of  40 
years.  Fat-shadow  measurements  were  made  at  the 
following  sites:  lateral  arm,  medial  arm,  deltoid 
"pocket",  iliac  crest,  mid-trochanteric,  lateral  leg. 
medial  leg.  anterior  leg,  and  posterior  leg.  The  women 
exceeded  the  men  in  7  out  cf  9  fat-plus-skin  measure¬ 
ments,  with  female/ male  ratios  for  subcutaneous  fat 
up  to  a  median  value  of  1.89.  From  the  intercorrelat.on 
matrices,  trochanteric  fat  emerged  as  the  best  single 
predictor  oi‘  total  fat  for  adult  males;  iliac  crest  fat 
had  the  greatest  commionr.llty  with  other  fat  sites  for  the 
female.  Prediction  estimates  on  an  individual  basis 
indicated  a  median  weight  of  fat  for  females  of  13.7  kg, 
not  markedly  greater  than  the  median  of  12.6  kg  for  the 
males.  Estimate*  based  on  other  central  fat  sites  were 
very  similar.  Relative  to  the  total  weight,  tne  sex  cui- 
ference  was  marked.  The  %  of  fat  was  estimated  as 
23.7  for  the  females  and  16.8  for  the  males.  Since  fe¬ 
male  subcutaneous  fat  thicknesses  were  generally 
greater,  but  total  fat  was  not  notably  different,  it  fol¬ 
lows  that  the  sex  difference  in  the  proportion  of  outer 
and  inner  fat  is  considerable.  Women  carry  more  fat 
on  and  less  in  their  smaller  frames. 


ANT.03:001 

Antioch  Coll.  Dept,  of  Chemistry.  Yellow  Springs,  Ohio. 

STUDIES  OF  THF  DETERMINATION  OF  GERMANIUM 
BY  THE  HETEROPOLY  BLUE  METHOD,  by  E.  R. 

Shaw  and  J.  F.  Corwin.  Apr.  15,  1957  [lo|p.  incl.  diagrs, 
table,  refs.  (Technical  note  no.  1)  (AFOSR-TN-57-195) 
(A! mi  bound  ns  Appendix  1  with  its  AFOSR-TN-57-428; 
AD  136417)  (AF  18(600)1490)  AD  126490;  AD  136417a 

I'riclssstfted 

Also  j  ublished  in  Anal.  Chem.,  v.  30:  1314-1316,  Aug, 
1958.  (Title  varies) 


The  cause  of  the  up  to  100%  variation  in  absorbancies 
found  when  identical  samples  were  analyzed  for  GeO^ 

by  the  heteropoly-blue  molybdate  complex  method  was 
traced  to  the  differences  In  individual  interpretation  of 
the  literature-recommended  time  interval  between  the 
addition  of  the  molybdate  and  the  reductant.  By  a  time 
study,  the  optimum  interval  was  selected,  and  the  best 
acid  and  molybdate  concentrations  were  determined  with 
the  result  that  different  operators  can  obtain  results 
which  agree  within  5%.  (Contractor's  abstract) 


ANT.03:002 

Antioch  Coll.  [Dept,  of  Chemistry]  Yellow  Springs,  Ohio. 

THE  PHYSICAL  CHEMISTRY  OF  WATER  SOLUTIONS 
AT  HIGH  TEMPERATURES  AND  PRESSURES.  Techni¬ 
cal  rept  [1957]  lv.  Incl.  lllus.  tables,  refs.  [Technical 
note  no.  2]  (AFOSR-TN-57-428)  (AF  18(600)1490) 

AD  136417  Unclassified 

Research  was  conducted  on  3  aspects  of  H^O  solutions. 

(1)  The  GeOg-HgO  system:  The  possibility  of  producing 
new  crystalline  forms  of  GaCj  was  investigated  by  the 
hydrothermal  process.  The  reactions  of  H^O  with  GeOj 

resulted  in  formation  of  soluble  or  insoluble  forms  of 
GeOg.  The  reactions  of  basic  solutions  (NaOH)  produced 

2  uncharacterized  forms,  Na^Ge^C^  and 

NagHGe^O^'dHjO.  The  2  forms  wars  described  from  a 

crystallographic  viewpoint  and  a  mechanism  was  proposed 
for  their  formation.  (2)  Conductivity  of  HjO  solutions:  A 

number  of  autoclave  modifications  wsrs  tested  for  hydro- 
thermal  measurements  at  and  above  the  critical  tempera¬ 
tures.  Only  one  modification  (l.e.  autoclave  with  spark 
plug)  was  successful,  and  measurements  indicated  either 
s  2-phase  system  or  s  density  gradient  above  the  critical 
point.  As  the  solution  charge  increased  the  system  be¬ 
came  more  homogeneous.  (3)  Reactions  of  SiOj  and  HjO 

solutions  Reactions  of  Ca(OH)j  and  8iOj  wsrs  Investi¬ 
gated  under  controlled  conditions.  The  reaction  involved 
s  slow  devitrification  of  silica  glass  which  added  s  regu¬ 
lated  amount  of  SiOj  to  the  solution.  Tbs  mechanism 

consisted  of  the  formation  of  xonotlits,  SCaO-S&Oj-HjO, 
then  amorphous  SiOj  which  transformed  to  f  -cristobslite 
and  finally  to  o -cristobslite.  The  reactions  of  8r(OH)j 
with  SlOg  were  investigated.  The  reactions  and  mecha¬ 
nism  were  approximately  the  same  as  those  for  Cs(OH)j. 

The  o-quartz-rristoballte  transformation  was  sensitive 
to  the  pH  of  the  solution  and  to  tht  pressure  of  certain 
ions  which  on  hydrolysis  form  sufficient  OH  x>  cause  silica 
glass  to  be  transformed  either  Into  cristobslite  or  a- 
quartx.  (ASTLA  abstract,  modified) 
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ANT.03:003 

Antioch  Coll.  [Dept,  of  Chemistry]  Yellow  Springs,  Ohio. 

FACTORS  GOVERNING  THE  HYDROTHERMAL  FOR¬ 
MATION  OF  CRISTOBALITE  AND  QUARTZ,  by  R.  G. 
Yalman.  [1957]  [15]p.  lncl.  dlagrs.  tables.  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  18(600)1490]  and  Signal  Corps  under  [DA  36-039- 
sc-64605])  Unclassified 

Published  in  Proc.  Eleventh  annual  Symposium  on 
Frequency  Control,  Asbury  Park,  N.  J.  (May  7-9,  1957), 
Ft.  Monmouth,  N.  J.,  Army  Signal  Engineering  Labs., 
i 957,  p.  142-156. 

In  studying  the  hydrothermai  growth  of  quartz  under  iso¬ 
thermal  conditions  good  results  were  obtained  at  400° 
in  a  bomb  50%  filled  with  40M  solutions  of  various  com¬ 
pounds.  Nutrient  solutions  used  were  CafOHJj,  NaF, 

Na2S04,  CaS04,  HjSC^,  HCi,  pure  HjO,  and  NaOH.  The 

following  conclusions  were  established:  (1)  devitrifica¬ 
tion  takes  place  in  weakly  alkaline  solutions  with  the 
formation  of  cristobalUe  and  in  stronger  alkaline  solu¬ 
tions  with  the  formation  of  quartz;  (2)  the  specific  min¬ 
eralizing  properties  of  individual  ions  are  due  to  the 
hydrolysis  of  these  ions  with  the  subsequent  formation 
of  hydroxide  ion;  and  (3)  the  formation  of  insoluble 
oxides  or  silicates  decreases  the  hydroxide  ion  concen¬ 
tration  of  Out  nutrient  shlutloai  at  400°  causing  a  corre¬ 
sponding  decrease  in  devitrification  of  silica  glass  and 
in  the  formation  of  crlstobalite  and  quartz.  (Contractor's 
abstract,  modified) 


ANT.03:004 

Antioch  Coll.  Dept,  of  Chemistry,  Yellow  Springs,  Ohio. 

HYDROTHERMAL  REACTIONS  UNDER  SUPER-  . 
CRITICAL  CONDITIONS.  1.  SILICA  IN  THE  PRESENCE 
OF  ALKALINE  EARTH  METAL  OXIDES,  by  J.  F. 
Corwin,  R.  G.  Yalman  and  others.  [1957]  lOp.  incl. 
tables,  refs.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  (AF  18(600)1490]  and  Signal 
Corps  under  [DA  36-039-SC-64605])  Unclassified 

Published  in  Jour.  Phys.  Chem.,  v.  61:  939-940, 

July  i6S7. 

The  hydrothermal  reactions  between  dilute  water 
solutions  of  earth  metal  oxides  and  silica  glass  were 
studied  under  carefully  controlled  experimental  con¬ 
ditions  at  temperatures  and  pressures  well  above  those 
associated  with  the  critical  conditions  for  water  and 
water  solutions.  Under  these  conditions  calcium  and 
strontium  oxides  reacted  rather  rapidly  with  the  silica 
and  the  reaction  products,  calcium  and  strontium 
silicates,  were  sufficiently  soluble  in  water  so  that 
the  silica  glass  continued  to  devitrlfy.  The  oxides  of 
barium  and  magnesium  reacted  much  less  rapidly  and 


beryllium  oxide  almost  not  at  all.  Barium  and  magnesium 
oxides  form  coatings  on  the  silica  surface  that  Inhibit 
further  reaction.  The  beryllium  oxide  does  not  react 
with  silica  under  these  conditions.  (Contractor's 
abstract) 


ANT.03:005 

Antioch  Coil.  Dept,  of  Chemistry,  Yellow  Springs,  Ohio. 

HYDROTHERMAL  REACTIONS  UNDER  SUPERCRITI¬ 
CAL  CONDITIONS.  II.  THE  REACTION  BETWEEN 
CALCIUM  HYDROXIDE  AND  SILICA,  by  J.  F.  Corwin, 

R.  G.  Yalman  and  others.  [1957]  [14]p.  incl.  illus. 
tables,  refs.  (Bound  as  Appendix  2  with  its  AFOSR-TN- 
57-428;  AD  136417)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(600)1490  and 
Signal  Corps  under  DA  36-039-SC-64605)  AD  136417b 

Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  61:  941-943, 

July  1957. 

The  hydrothermal  reaction  between  dilute  solutions  cl 
calcium  hydroxide  and  silica  glass  was  studied  under 
carefully  controlled  experimental  conditions  at  400°, 

340  atm  pressure,  and  In  a  time  range  from  0  to  192  hrs. 
Through  the  devitrification  of  a  controlled  amount  of 
silica  glass  rod,  silica  was  added  slowly  to  the  solution 
(String  the  rear  lion.  Under  mesa  conditions  uxkUUs 
was  formed  first,  and  on  continued  reaction  the  solid 
phase  modified  through  a  series  of  crystalline  and 
amorphous  materials  to  $  -crlstobalite  and  finally  to 
» -crlstobalite.  (Contractor’s  abstract) 


ANT.03:006 

Antioch  Coll.  Dept,  of  Chemistry,  Yellow  Springs.  Ohio. 

HYDROTHERMAL  REACTIONS  UNDER  SUPERCRITI¬ 
CAL  CONDITIONS.  ID.  THE  EFFECT  OF  pH  ON  THE 
CRYSTALLIZATION  OF  SILICON  DIOXIDE,  by  R.  G. 
Yalman  and  J.  F.  Corwin.  [1957]  [26Jp.  incl.  dlagrs. 
tables,  refs.  (Bound  as  Appendix  4  with  its  AFOSR-TN- 
57-428;  AD  1 36%  17)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(600)1490  and 
Signal  Corps  under  DA  36-039-SC-64605)  AD  136417d 

Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  61:  1432-1437, 

SctTTSST - 

The  hydrothermal  reactions  of  silica  glass  have  been 
studied  under  isothermal  conditions  at  40CTC  and  500C 
psl.  The  results  Indicate  that  no  reaction  occurs  with 
sulfuric,  phosphoric,  and  hydrofluoric  acids,  in  potas¬ 
sium  hydrogen  sulfate  solutions  or  in  pure  water,  in 
weak  sodium  hydroxide  solutions  siiica  glass  devitrifies 
to  form  crlstobalite,  and  in  stronger  sodium  hydroxide 
solutions  quartz  is  formed.  The  mechanisms  >f  these 


IN  ' 


AIR  FORCE  SCIENTIFIC  RESEARCH 


ANT.03:007  -  ANT.03:010 


reactions  Involve  the  trihydrogen  and  dihydrogen 
silicate  Ions.  Similar  results  are  obtained  with  increas¬ 
ing  pH  in  buffered  phosphate,  sulfate,  and  fluoride  solu¬ 
tions.  Hie  formation  of  quartz  and  cristobalite  In  these 
solutions  Is  due  to  the  hydrolysis  of  the  anions  present. 
There  Is  no  evidence  that  hydrothermal  reactions  of 
silica  glass  at  400°C  In  fluoride  containing  solutions  are 
due  to  the  formation  of  the  fluosllicate  ion.  (Contrac¬ 
tor's  abstract) 


ANT.03:007 

Antioch  Coll.  Dept,  of  Chemistry,  Yellow  Springs,  Ohio. 

HYDROTHERMAL  REACTIONS  UNDER  SUPERCRITI¬ 
CAL  CONDITIONS.  IV.  THE  REACTION  BETWEEN 
STRONTIUM  HYDROXIDE  AND  SILICA,  by  J.  F. 

Corwin,  R.  G.  Yalman  and  others.  [1057]  [9]p.  lncl. 
diagr.  tables.  (Bound  as  Appendix  3  with  Its  AFOSR- 
TN-57-428;  AD  l3i4l7)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(600)1400  and 
Signal  Corps  under  DA  36-030-SC-64605) 

AD  136417c  Unclassified 

Also  published  In  Jour.  Phys.  Chem.,  v.  61:  1437-1430, 
Oct.  1051 

The  hydrothermal  reaction  between  dilute  solutions  of 
strontium  hydroxide  and  silica  glass  was  studied  under 
carefully  controlled  experimental  conditions  at  400°, 

340  atm  pressure,  and  in  a  time  range  from  0  to  102  hrs. 
Through  the  devitrification  of  a  controlled  amount  of 
silica  glass  rod,  silica  was  added  slowly  to  the  solution 
during  the  reaction.  Under  these  conditions  strontium 
meuslUcate  was  formed  first,  and  on  continued  reaction 
the  solid  phase  modified  through  a  series  of  crystalline 
and  amorphous  materials  to  6-crlstobailte  and  finally 
to  a-crlstoballte.  In  this  respect  the  reaction  closely 
resembles  that  of  calcium  hydroxide  u^der  the  same 
conditions.  (Contractor's  abstract) 


ANT.03: 008 

Antioch  Coll.  (Dept,  of  Chemistry]  Yellow  Springs.  Ohio. 

PROGRAM  FOR  STUDYING  THE  EFFECT  OF 
FLUORIDE  ION  ON  THE  HYDROTHERMAL  FORMATION 
OF  QUARTZ.  [1057]  [  15]p.  (Bound  as  Appendix  5  with 
lte  AFOSR-TN  57-428;  AD  lSMlt)  [iF  18(600)1400] 

AD  136417*  Unclassified 

Studies  were  made  of  the  effect  of  F*  on  the  crystalliza¬ 
tion  of  crlstobaUte  sad  quarts  under  laHhermal  condi¬ 
tions  at  400°  and  350  atm  and  of  the  stability  of  SIFj  at 

room  temperature.  Studies  Indicated  that  the  mineralis¬ 
ing  action  of  F*  b  due  to  the  hydrolysis  of  F"  and  not 
to  the  formation  A  SlFj.  The  concentration  of  the  OH 

formed  during  hydrolysis  determines  the  kind  of  crys¬ 
talline  S102  produced.  In  essentially  neutral  or  acid 


solutions,  Including  HF,  neither  crlstoballte  nor  quartz 
Is  formed.  Crlstoballte  Is  the  main  product  when  the 
amount  of  OH'  formed  Is  0.C05  M  or  less.  At  higher 
concentrations  quartz  is  the  primary  product.  (ASTIA 
abstract) 


ANT.03:009 

Antioch  Coll.  Dept,  of  Chemistry,  Yellow  Springs,  Ohio. 

HYDROTHERMAL  REACTIONS  IN  THE  NajO-GeOj 

SYSTEM,  by  E.  R.  Shaw,  J.  F.  Corwin,  and  J.  W. 
Edwards.  Sept.  0,  1057  [4]p.  lncl.  tables,  refs.  (AF  18- 
(600)1400)  Unclassified 

Published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  1536- 
1539,  Apr.  5,  1058. 

The  hydrothermal  reactions  between  GeOj  and  water  and 

water  solutions  containing  sodium  hydroxide  have  been 
studied  at  temperatures  between  100  and  400°,  and  In  the 
time  range  from  1  to  384  hours.  The  reaction  of  GeOj 

with  water  resulted  in  no  new  crystalline  forms,  but 
with  solutions  containing  sodium  hydroxide  two  crystal¬ 
line  forms  having  the  proposed  formulas 
NajHGe7016'4H20  and  Na2Ge40#  were  prepared  In  such 

quantity  that  optical  recognition  and  properties  were 
easily  established.  The  anhydrous  material  has  hereto¬ 
fore  been  prepared  by  Ignition  only.  On  the  basis  of 
chemical  analysis  and  pH  determination  mechanisms 
for  the  formulation  of  these  crystals  aie  proposed.  (Con 
tractor's  abstract) 


ANT.03:010 

Antioch  Coll.  Dept,  of  Chemistry,  Yellow  Springs,  Ohio. 

A  CHALCEDONY- LIKE  VARIETY  OF  GERMANIA, 

GeOj,  by  J.  F.  White,  E.  R.  Shaw,  and  J.  F.  Corwin. 

Sept.  1057  [5]p.  lncl.  lllus.  tables.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  18- 
(600)1400  and  Signal  Corps  Engineering  Labs,  under 
DA  36-030-SC-64605  and  DA  36-030-SC-732U) 

Unclassified 

Published  in  Amer.  Mineralogist,  v.  43:  580-584, 

May -June,  1958. 

A  fibrous  variety  of  GeOj  (quartz  type)  w.s  produced 

hydrotbermally.  It  has  anomalous  physical  and  optical 
properties  which  are  analogous  to  the  corresponding 
form  of  silica,  chalcedony.  Accordingly,  this  variety 
may  be  termed  chslcedonlc  germanla.  Refractive  indices 
determined  for  single  crystals  of  GeOj  (quartz  type'  are 

slightly  different  from  those  previously  reported.  (Con¬ 
tractor's  abstract) 
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ANT.03:011 

Antioch  Coll.  Dept,  of  Chemietry,  Yellow  Springe,  Ohio. 

HYDROTHERMAL  REACTIONS  UNDER  SUPER¬ 
CRITICAL  CONDITIONS.  V.  REACTIONS  BETWEEN 
SILICA  AND  ALKALINE  EARTH  METAL  SALTS,  by 
J.  F.  Corwin.  [19S8]  [3]p.  lncl.  tab  lee.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Reaearch  under 
AF  18(600)1490  and  Signal  Corpj  under  DA  38-039-sc- 
M605)  Unclassified 

Published  In  Jour.  Phye.  Chem.,  v.  83:  1088-1088 
Sept.  1658. 


The  reaction  of  dilute  solutions  o',  the  salts  of  the  «iv«n 
earth  metals  with  silica  has  been  Investigated  by  »«<ng 
the  devitrification  of  clear  fused  quart*  as  a  measure  of 
the  rate  of  reaction,  and  x-ray,  optical  and  chemical 
analyels  as  a  measure  of  the  structure  of  the  crystallized 
material.  By  carrying  out  these  reactions  under  con¬ 
trolled  conditions  using  compounds  of  the  earth 

metals  It  has  been  found  that  the  crystalline  structures 
resulting  from  the  reactions  of  these  solutions  vary  In 
a  systematic  way  from  o-crietoballte  and  several  other 
modifications  of  the  silica  structure  to  silicate  minerals. 
The  rate  of  reaction  and  the  formation  of  crystalline 
structures  are  correlated  with  the  Initial  pH  of  the  solu¬ 
tion  and  the  relative  dimensions  of  the  Ions  Involved. 

CM  the  basis  of  these  correlations,  the  natural  occur¬ 
rence  of  o  -quarts  and  talc  Is  inferred  since  the  concentra¬ 
tion  of  these  dilute  solutions  Is  quite  similar  to  that  of 
ground  water.  (Contractor’s  abstract) 


ARD.0 1:006 

ARDE  Associates,  Newark,  N.  Y. 

VOLUMETRIC  RATES  OF  ENERGY  RELEASE  CHAR¬ 
ACTERISTIC  OF  DIFFERENT  MECHANISMS  OF 
TURBULENT  COMBUSTION  IN  PREMIZED  GA8K8,  by 
A.  R.  John.  Dec.  1936,  34p.  lncl.  dlagrs.  refs.  (Tech¬ 
nical  note  no.  4555-4)  (AFOSR  TN-57-5)  (AF  18(800) - 
I860)  AD  115036  Unclassified 

Estimates  have  been  made  of  the  volumetric  rates  of 
energy  release  (SHF)  characteristic  of  different  mecha¬ 
nisms  of  turbulent  combustion  In  premixed  gases.  In¬ 
cluding  the  wrinkled  laminar  flame,  the  sons  of  instan¬ 
taneous  mixing.  On  the  basis  of  the  absolute  value  and 
the  prereure  dependence  of  the  8HR,  it  Is  suggested  that 
the  rone  of  extended  reaction  Is  the  turbulent  combustion 
process  occurring  in  contemporary  continuous  flow  com¬ 
bustion  systems.  (Contractor’s  abstract) 


ARD.01:Q0T 

ARUE  Associates,  Newark,  N.  J. 

REVIEW  OF  FLAME  STABILIZATION  ON  BLUFF 

•  30  < 


BODIES,  by  R.  R.  John  and  E.  Mayer.  Feb.  1957  [40lp. 
lncl.  dlagrs.  tables,  refs.  (Technical  note  no.  4555-5) 
(AFOSR-TN-57-338)  (AF  18(600)1580)  AD  126528 

Unclassified 

The  current  status  of  fundamental  and  technological 
researches  on  flame  stabilisation  Is  reviewed.  From 
the  technological  viewpoint,  the  dependence  of  stability 
limits  on  combustible  temperature,  pressure,  velocity, 
mixture  ratio,  and  flameholder  else  can  be  described 
In  terms  of  scaling  parameters;  no  systematic  corre¬ 
lations  are  available  for  the  description  of  the  varia¬ 
tion  of  stability  limits  with  burner/fiamebolder  geome¬ 
try,  inlet  turbulence,  or  other  Inlet  lnhomogeneltlee. 
From  the  fundamental  viewpoint,  the  gross  features  of 
the  aerodynamic,  thermal  and  chemical  structure  of  the 
stabiliser  wake  have  been  identified.  While  the  funda¬ 
mental  researches  have  led  to  a  reasonably  clear  under¬ 
standing  of  the  flame  stabilisation  mechanism,  technical 
flame  holder  design  and  development  have  benefited 
only  Indirectly  from  the  results  of  the  fundamental  In¬ 
vestigations. 


ARD.01:008 

ARDE  Associates,  Newark,  N,  Y. 

A  THEORY  OF  FLAME  PROPAGATION  LIMITS  DUE 
TO  HEAT  LOSS,  by  E.Mayer.  June  1957  [341p.  lncl. 
diagre.  tables,  refs.  (Technical  note  no.  4585-8) 

(A FOSR-TN- 57-296)  (AF  18(600)1560)  AD  132367 

Unclassified 

Psc°  fw-L****  b*  Combustion  and  Flame,  v.  1;  438-451, 

An  energy  balance  equation  for  the  flame  front  relates 
the  actual  flame  temperature  T{  to  the  adiabatic  temper¬ 
ature  Tf*  and  a  heat  loss  parameter  X.  From  this 
equation  real  values  of  T{  are  possible  only  for  limited 
of  Tj*  and  X ,  depending  on  the  character  of  the 

.‘•eat  loss  mechanism.  Flame  propagation  limit  criteria 
are  de&iced  for  the  special  cases  of  (1)  convective 
heat  loss  applicable  to  flame  quenching  in  a  circular 
hibe,  and  (2)  radiative  heat  loss  applicable  to  free 
flames  near  the  composition  limit.  Illustrative  numer¬ 
ical  applications  are  made  to  hydroearboq/alr  data. 

Tbe  theoretical  results  for  both  quenching  and  compo¬ 
sition  limits  are  In  satisfactory  agreement  with  the 
observed  data. 


ARD.0 1:006 

ARDE  Associates,  Newark,  N.  Y. 

SURVEY  OF  THE  ROLE  OF  CHEMISTRY  IN  PREMIXED 
COMBUSTION  PHENOMENA,  by  E.  Mayer  and  R.  R. 


AIR  FORCE  SCIENTIFIC  RESEARCH 


John.  Final  rept.  Oct.  1997,  It.  dlagra.  table*,  ref*. 
(Technical  rept.  no.  4595-2)  (AFOSR-TR-57-79)  (AF  18- 
(600)1560)  AO  138647;  PB  151238  Unclassified 

The  role  of  chemletry  in  premized  gaseous  combustion 
phenomena  Is  discussed  on  the  basis  of  a  critical  survey 
of  the  literature.  The  phenomena  considered  Include 
laminar  flame  propagation,  space-homogeneous  combus¬ 
tion  Ignition,  quenching  and  stability  limits.  Problem 
areas  of  Interest  are  described.  An  annotated  selective 
bibliography  dealing  primarily  with  current  topics  con¬ 
cludes  the  discussion  of  each  phenomenon  considered. 
(Contractor's  abstract) 


ARK.01-.010 

Arkansas  U.  Dept,  of  Chemistry,  Fayetteville. 

I'HE  COORDINATION  OF  COPPER  (II)  IN  KCuClg, 

by  R.  [F.]  Kruh  and  C.  W.  Dwlgglns,  Jr.  [1956]  [ll]p. 
incl.  dlagra.  tables,  refs.  (Bound  with  Its  AFOSR-TR- 
57-5;  AD  115070  as  Appendix  X)  (AF  18(600)960) 

Unclassified 

The  crystal  structure  of  KCuClj  has  been  determined 

by  x-ray  diffraction.  The  structure  Is  related  to  Out 
of  KCdClg  by  a  distortion  which  permits  4  +  2  coordin¬ 
ation  for  copper.  Copper's  six  chlorine  neighbors  are 
at  the  corners  of  tetragonal  bl pyramid*  Joined  to  form 
infinite  chains  parallel  to  the  e-axle.  Lattice  constants 
are  a  -  8.87,  b  *  13.87,  c  -  4.05A,  f  -  98.13*,  and  the 
space  group  Is  P2j/a.  (Contractor's  abstract) 


ARK.01:0U 

Arkansas  U.  Dept,  of  Chemistry,  Fr-ettevllle. 

ELECTRODE  POTENTIALS  IN  FUSED  SYSTEMS.  IV. 

A  THERMODYNAMIC  AND  ICKETIC  STUDY  OF  THE 
AgCl-NaCl  SYSTEM,  by  K.  H.  Stern  and  T.  E.  Wilson. 

[  1956]  [22]p.  incl.  diagrs.  tables.  (Bound  with  Its 
AFOSR-TR-57-5;  AD  115070  as  Appendix  IV) 

(AF  18(600)960)  Unclassified 

Presented  at  meeting  of  the  Phya.  and  Inorg.  Chem.  Dlv. 
of  the  Amer.  Chem.  Soc.,  Miami,  Fla.,  Apr.  7-12,  1957. 

Abstract  published  In  13lat  meeting  of  the  Amer.  Chem. 
Soc.  Abstracts  of  Papers,  1957,  p.  36R. 

Also  publiahed  In  Jour.  Phys.  Chem.,  v.  62:  385-390, 
Apr.  23,  1956. 

In  Part  U  of  this  series  the  cell  Ag/AgCl,  KCl/Clj  was 

shown  to  behave  reversibly  from  pur*  AgCl  to  a  mol* 
fraction  of  about  0.05.  It  was  shown  that  the  free  energy 
of  dilution  of  AgCl  by  KC1  is  linear  with  concentration 
down  to  the  lower  value  and  then  drops  sharply  toward 


ARK.01:010  -  ARK.01:013 


minus  Infinity,  l.e.,  thermodynamic  functions  cannot  be 
obtained  for  systems  which  behave  Irreversibly.  In 
agreement  with  the  results  obtained  by  other  authors 
for  the  AgBr-KBr  system,  the  AF  of  dilution  In  the 
AgCl-KCl  system  also  deviates  negatively  from  Ideality. 
For  the  AgBr-NaBr  system  these  authors  had  already 
found  a  positive  deviation.  It  therefore  seemed  of  in¬ 
terest  to  carry  a  system  showing  such  deviation  to 
lower  concentrations  to  see  If  an  abrupt  reversal  of 
slope  would  occur  at  some  critical  concentration.  In 
the  previous  paper,  some  preliminary  results  were 
reported  that  showed  silver  to  react  with  KC1,  the 
reaction  being  driven  by  the  distillation  of  the  alkali 
metal.  The  fact  that  the  solutions  were  not  stirred 
constantly  prevented  us  from  obtaining  accurate  rate 
data.  In  the  present  work  the  kinetics  of  the  reactions 
Ag  +  NaCl  -  AgCl  +  Na  are  reported  In  some  detail. 

Tills  type  of  oxidation-reduction  reaction  has  been  used 
extensively  for  preparative  purposes.  For  example, 
metallic  sodium  has  been  prepared  from  Its  fused 
halides  by  reduction  with  less  active  metals,  the  distilled 
sodium  being  condensed  in  cooler  portions  of  the  system. 
(Contractor's  abstract) 


ARK.01:012 

Arkansas  U.  Dept,  of  Chemistry,  Fayetteville. 

A  STUDY  OF  THE  SYSTEM  KCl-NIClj,  by  R.  F.  Kruh 

and  A.  P.  Lockhart  [1956]  [S]p.  IncL  dlagr.  (Bound 
with  Its  AFOSR-TR-57-5;  AD  115070  as  Appendix  YU) 

(AF  18(600)960)  Unclassified 

A  thermal  analysis  of  the  system  KCl-NIClj  was  under¬ 
taken  to  provide  a  posolbl*  explanation  of  the  color 
Chang*  that  results  from  beating  mixtures  of  nickel 
chloride  andjwtassium  chloride,  lb*  change  Is  a  striking 
one  from  yellow  to -blue  as  the  temperature  rises,  and  It 
Is  reversible.  It  was  felt  that  this  change  might  have  Its 
origin  In  a  crystal  transition  of  a  possible  compound 
formed  by  KC1  and  NlClj.  Although  a  compound  KNIClj 

appears  to  be  formed  It  was  concluded  that  (1)  there  was 
no  thermal  Indication  of  a  crystal  transition  for  KNlClj 

either  above  or  below  the  eutectic  temperature,  vis. 

504 *C;  and  (3)  the  high  vapor  pressure  of  NIClj  mad*  It 

Impossible  to  complete  the  phase  diagram  In  the  ip- 
para  tv*  used.  (Contractor’s  abstract,  modified) 


ARK.01:013 

Arkansas  U.  Dept,  of  Chemistry,  Fayetteville. 

THERMODYNAMICS  OF  ION-PAIR  DUSOCIATION. 
TETRABUTYLAMMONIUM  PIC  RATE  IN  ORTBO- 
AND  META-DICHLOROBENZENE,  by  P.  H.  Flaherty 
and  K.  H.  Stern.  [1956]  [9]p.  IncL  dlagr.  tables,  refs. 
(Bound  with  Its  AFOSR-TR-57-5;  AD  119070  as 
Appendix  V)'  (AF  16(600)960)  Unclassified 


>  21  < 


AW  FORCE  SCIENTIFIC  RESEARCH 


ARK.  01:014;  ARK.  02:002; 

ATE.  01:010,  011 

Th«  dissociation  constant  of  Bu^NPl  has  been  measured 

In  ortho*  end  mete- dichlorobenzene  at  25,  35,  and  45*C, 
The  thermodynamic  function!  for  the  dlaeoelation 
proceee  ere  calculated  and  ere  presented  In  tabular 
form. 


ARK.01:014 

Arkansas  U.  Dept,  of  Chemistry,  Fayetteville. 

HIGH- TEMPERATURE  CHEMISTRY  OF  FUSED  SUB¬ 
STANCES,  by  R.  F.  Kruh.  Final  rept.  Mar.  1,  1057, 
lv.  lncl.  diagrs.  tables,  refa.  (AFOSR-TR-57-5) 

(AF  18(600)060)  AD  liS070  Unclassified 

Work  under  the  contract  consisted  of  4  general  areas: 

(1)  high-temperature  electrochemistry,  (2)  the  thermo¬ 
dynamics  of  lon-palr  formation,  (3)  t>r  stereochemistry 
of  complex  Ions,  and  (4)  molten-s*ite  reactions.  Studies 
were  made  on  fused-salt  solutions  by  measurements 
with  galvanic  cells  and  on  their  reactions  with  metals. 
These  reactions,  mutely  between  Ag  and  NaCl,  were 
classified  In  table  form.  Experiments  were  performed 
on  electrolyte- solvent  Interactions  In  solvents  with  low 
dielectric  constants  and  the  thermodynamic  functions 
calculated.  Ion  orientation  In  hlgh-temperature  modifi¬ 
cations  of  alkali- metal  blfluorldos  was  found  to  Involve 
randomization  rather  than  free  or  hindered  rotation. 
Appendices  are  Included  containing  technical  reports 
and  reprints  of  published  articles. 


ARK.02:002 

Arkansas  U.  [Dept,  of  Physics]  Fayetteville. 

ISOTOPE  SHIFTS  IN  THE  Mol  SPECTRUM  (Abstract), 
by  R.  H.  Hughes.  [1057]  [l]p.  [AF  18(603)26] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phye.  Soc,, 
Washington,  D.  C..  Apr.  25-27,  1057. 

Published  In  Bull.  Amer.  Phye.  Soc.,  Series  II,  v.  2: 

200,  Apr.  25,  1057. 

The  isotope  shift  In  Mol  4d45e*  8D4  -  4d8Sp  8P° 

transition  at  e  •  16  577  kayoers  (X  *  6031A)  has  been 
studied  In  the  hollow  eethode  npeetrum  from  enriched 
even  Isotopes  with  e  Fabry-Perot  Interferometer.  The 
04  -  02,  06  -  04,  06  -  08,  130  -  08,  and  100  -  92  shifts 
In  mUiikaysers  ere  -26.6,  -18.5,  -12.0,  -28.0,  and  -83.9, 
respectively.  The  minus  sign  Indicates  e  shift  in  the 
Held  effect  direction.  The  estimated  limit  error  of  the 
measurements  is  *1.5  mX.  The  direction  of  the  varia¬ 
tion  in  the  shifts  was  predicted  by  the  position  of  the  first 
excited  states  sad  the  electric  quadruple  transition 
probabilities  as  measured  by  Coulomb  excitation  when 
these  quantities  ars  related  to  the  Isotope  shift  through 
the  Intrinsic  deformation  of  these  even-even  nuclei.  The 


magnitude  of  those  variations  Is  smaller,  however,  than 
would  be  expected  In  terms  of  the  deformation  param¬ 
eters  ae  calculated  by  Heydenburg  and  Temmer. 


Armour  Research  Foundation,  Chicago,  Ill.  see  Illinois 
Inst,  of  Tech.  Armour  Research  Foundation,  Chicago. 


ATE.01:010 

Ateliers  de  Constructions  Electrlques  de  Charleroi 
(France). 

THE  EFFECT  OF  THE  SELF- MAGNETIC  FIELD  UPON 
THE  CHARACTERISTICS  OF  A  POSITIVE  COLUMN  IN 
THE  GENERAL  CASE,  by  M.  Hoyaux  and  P.  Cans. 

[1954]  14p.  lncl.  diagrs.  (Rept.  no.  EOARDC-TN-54-2) 
[AFOSR-TN- 57-271]  (AF  61(514)630-C)  AD  126573 

Unclassified 

The  motion  of  the  charge  carriers  In  the  positive  column 
of  an  electrical  discharge  In  a  gas  Is  Investigated,  taking 
Into  account  the  forces  due  to  the  self-magnetic  field  of 
the  arc  and  considering  the  general  case  In  which  no  par¬ 
ticular  symmetry  le  assumed  for  the  system.  An  expres¬ 
sion  for  the  mean  drift  velocity  of  the  charge  carriers  is 
established,  taking  Into  account  the  principle  of  amblpolar 
diffusion.  This  also  enables  the  component  of  the  elec¬ 
tric  field  in  the  direction  of  the  Ionization  density  gradi¬ 
ent  to  be  found.  In  a  previous  Investigation  (ATE. 01:001) 
of  a  discharge  In  which  the  self-magnetic  field  Is  assumed 
to  be  negligible.  It  was  found  that  the  component  of  the 
eleetrle  Held  perpendicular  to  the  Ionization  density  gra¬ 
dient  derived  from  a  potential  which  was  called  the  primi¬ 
tive  potential,  in  this  paper,  the  condition  that  a  primi¬ 
tive  should  exist  In  the  general  ease  Is  examined.  The 
resulting  condition  seems  to  have  no  immediate  physical 
interpretation  and  needs  to  be  examined  in  detail  for  each 
particular  geometry  considered.  Finally,  the  fundamental 
equations  for  the  energy  balance  of  the  electrons  and  the 
conservation  of  charge  are  established  together  with  the 
equation  of  continuity.  These  results  are  generalizations 
of  those  previously  obtained  for  the  case  in  which  the 
self-magnetic  field  Is  neglected.  (Contractor's  abstract) 


ATE.01:0!1 

Ateliers  de  Constructions  Electrlques  de  Charleroi 
(France). 

PRELIMINARY  EXPERIMENTS  WITH  AN  IMPROVED 
TYPE  OF  PLASM OGRAPH,  by  M.  Hoyaux  and  P.  Cans. 
[1055]  lv.  lncl.  diagrs.  (Rept.  no.  EOARDC-TN-55-1) 
[AFOSR-TN-57-272]  (AF  61(514)630-0  AD  66706 

Unclassified 


>  33  < 


As  Improved  type  of  plasm  ograpb  having  an  extremely 
low  resolving  time  of  the  order  of  3  seec  Is  described. 
Tide  Instrument  permits  the  measurement  of  Langmuir 
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I 


ATE. 01:012  -  ATE.01:014 


probe  characteristics  lor  &  discharge  excited  by  an 
alternating  electric  field.  It  functions  by  selecting  one 
point  on  the  probe  characteristic  during  each  cycle  cl 
operation.  The  probe  potential  is  varied  between  cycles 
so  that  a  different  point  on  the  characteristic  is  recorded 
on  each  successive  cycle.  It  is,  of  course,  necessary 
that  the  point  observed  on  each  cycle  should  correspond 
exactly  to  the  same  Instant  in  phase.  In  this  way,  the 
characteristic  corresponding  to  that  instant  in  phase  is 
obtained.  By  varying  the  phase  at  which  the  points  are 
observed,  the  probe  characteristics,  and  hence,  the 
plasma  parameters  can  be  obtained  for  the  whole  cycle 
of  operations.  Preliminary  experiments  have  been 
carried  out  in  order  to  evaluate  the  performance  of  the 
plasmograph.  The  results  are  extremely  interesting 
although  the  experiments  are  not  sufficiently  extensive 
to  permit  definitive  conclusions  to  be  drawn.  It  appears, 
however,  that  during  the  striking  of  the  arc,  a  series  of 
waves  of  ionization  travels  along  the  tube  with  a  velocity 
of  the  order  of  some  100’s  of  m/sec. 


ATE. 01:012 

Ateliers  de  Constructions  Electriques  de  Charleroi 
(France). 

THE  EFFECT  OF  THE  IONIZATION  DUE  TO  ATOMS 
IN  A  METASTABLE  EXCITED  STATE  UPON  THE 
CHARACTERISTICS  OF  A  POSITIVE  COLUMN  WITH 
AXIAL  SYMMETRY,  by  M.  Hoyaux  and  P.  Gane.  [1955] 
[47]p.  tncl.  dlagra.  tables.  (Rept.  no.  EOARDC-TN-55- 
3)  (AFOSR-TN-57-273)  (AF  61(514)630-C) 

AD  80098  Unclassified 

previous  investigation  of  the  effect  of  the  self-magnetic 
field  upon  the  characteristics  of  a  Hg-vapor  arc  is  ex¬ 
tended  to  the  case  in  which  the  ionization  due  to  the 
presence  of  Hg  atoms  in  metastable  excited  states  in  the 
plasma  Is  not  negligible.  Hg  has  a  metastable  excited 
state  whose  energy  is  more  than  half  the  ionization 
potential.  The  following  types  of  processes  Involving 
these  atoms  were  considered  to  lead  to  the  creation 
of  ion-pairs:  (1)  collisions  of  the  second  kind  between 
2  atoms  in  metastable  states,  and  (2)  direct  ionization 
cf  an  atom  in  a  metastable  state  by  collision  with  a  free 
electron.  The  contribution  of  these  2  processes  to  the 
resultant  ionization  density  was  considered  and  an 
integro-diflerenttal  equation  was  set  up  which  takes 
into  account  both  this  effect  and  that  of  the  self- mag¬ 
netic  field.  This  equation  involves  a  parameter  (A) 
which  measures  the  influence  of  the  self-field,  and 
another  (B)  which  measures  the  contribution  due  to  the 
metastable  atoms.  The  equation  was  solved  numerically 
by  means  of  punched  card  machines  for  a  range  of 
values  of  the  2  parameters.  A  set  of  nomographs  were 
plotted,  based  on  these  solutions,  which  enable  A  and  B 
and  the  electron  temperature  to  be  determined  for  given 
values  jf  the  dis-harge  parameters  The  f  ra(As  indi¬ 
cate  that  in  the  range  of  pressures,  etc.  normally  used 
in  practical  Hg  arc  rectifiers,  the  influence  of  the 
metastahle  at  ms  u|  m  the  value  j!  the  arc  drop  is 


negligible,  The  effect  was  in  the  direction  of  a  decrease 
in  the  arc  drop  as  was  the  case  for  the  effect  of  the  self- 
magnetic  field  alone.  The  cause  for  the  observed  in¬ 
crease  in  arc  drop  for  heavy  current  was  undetermined. 
(ASTIA  abstract; 


ATE.01-,013 

Ateliers  de  Constructions  Electriques  de  Charleroi 
(France).  . 

THE  INFLUENCE  OF  THE  GVOS DOVER  EFFECT 
UPON  THE  CHARACTERISTICS  OF  A  POSITIVE 
COLUMN  WITH  AXIAL  SYMMETRY  IN  THE  DOMAIN 
IN  WHICH  THE  SELF- MAGNETIC  FIELD  IS  IMPOR¬ 
TANT,  by  M.  Hoyaux  and  P.  Gans.  [1955]  [49]p.  incl. 
diagrs.  tables,  refs.  (Rept.  EOARDC-TN-55-4)  [AFOSR- 
TN-57-274]  (AF  61(514)630-0  AD  80099 

Unclassified 

A  theoretical  study  has  been  conducted  on  the  influence 
of  the  scattering  of  the  electrons  in  the  discharge  by 
the  coulomb  microtleld  of  the  positive  ions  (Gvosdover 
Effect).  This  effect  opposes  the  autostrictlve  effect 
of  the  self- magnetic  field,  and  it  is  found  that  the  radial 
distribution  of  the  charge  carriers  tends  more  closely 
to  that  observed  at  low  current  densities  (a  zero  order 
Bessel  function)  than  if  the  self-field  is  considered  to  act 
alone.  The  integrodifferential  equations  for  the  case  of 
a  positive  column  with  axial  symmetry  have  been  set  up 
and  solved  numerically  by  means  of  punched-  card 
machines.  On  the  basis  of  these  results,  a  graphical 
method  has  been  developed  for  the  determination  of  the 
arc  drop  in  practical  cases.  The  values  of  the  axial  elec¬ 
tric  field  are  found  to  increase  with  Increasing  current, 
the  Increases  being  in  order  of  magnitude  agreement 
with  those  observed  experimentally  upon  mercury-arc 
rectifiers.  (Contractor's  abstract) 


ATE.  01:014 

Ateliers  de  Constructions  Electriques  de  Charleroi 
(France). 

INVESTIGATION  OF  THE  DISCHARGE  IN  A  FLUO¬ 
RESCENT  TUBE  BY  MEANS  OF  A  STROBOSCOPE, 
by  M.  Hoyaux  and  P.  Gans.  [1957]  [10]p.  incl.  diagrs. 
(Rept.  no.  EOARDC-TN-55-6)  (AFOSR-TN-57-275) 

(AF  61(514)630-0  AD  126577  Unclassified 

A  stroboscopic  method  has  been  employed  to  study  the 
propagation  of  luminous  fronts  in  fluorescent  tubes  both 
on  striking  and  at  extinction.  Tbs  method  is  essentially 
that  described  previously  by  Lsdrus.  Measurements 
have  been  carried  out  on  tubes  with  walls  of  "conducting" 
glass  and  of  normal  glass.  There  was  no  difference  in 
the  results  with  the  limits  of  experimental  error.  On 
striking  the  tube,  it  was  found  that  the  luminous  front, 
if  it  exists,  is  propagated  with  a  velocity  much  greater 
than  the  maximum  detectable  by  this  method.  This  maxi- 
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ATH.  01:001;  ATL.  01  .-002; 

ATL.  02:001 

mum  veiocity  is  of  the  order  of  SO  km/sec.  On  extinc¬ 
tion,  luminous  fronts  leave  the  anode  and  cathode 
simultaneously  with  velocities  of  the  order  of  3  km/sec. 
They  accelerate  as  they  move  towards  the  center  and 
their  velocities  become  unmeasurable.  The  dependence 
of  the  velocity  on  the  wall  temperature  was  investigated. 
The  velocity  was  found  to  Increase  with  Increasing  wan 
temperature.  A  theoretical  interpretation  of  the  be¬ 
havior  of  the  ''extinction''  fronts  is  suggested  based  on 
the  decay  of  the  residual  lonUatlon  in  the  reverse  half 
cycle.  (Contractor's  abstract) 


ATH.01:001 

Athens  U.  [Dept,  of  Physics]  (Greece). 

INVESTIGATION  OF  HEAT  VIBRATIONS  IN  SOLIDS  BY 
USING  X-RAYS,  by  K.  D.  Alexopoulos.  Feb,  1958,  lOp. 
incl.  diagrs.  tables.  (AFOSR-TN-58-225)  (AF  81(314)- 
1248)  AD  154126;  PB  136102  Unclassified 

Experiments  were  conducted  to  determine  the  character¬ 
istic  temperature  (8 )  of  various  elements.  The  method 
consists  in  scattering  a  pencil  of  x-rays  on  the  material 
under  consideration  and  measuring  tha  Intensity  of  the 
diffracted  rays.  The  Integrated  intensity  of  diffraction 
lines  (111)  and  (422)  of  Ag  was  measured  at  6  different 
temperatures  between  81*  and  774*K.  The  temperature 
of  each  measurement  was  dstermlned  from  the  angular 
shift  of  the  diffraction  line  (422).  By  applying  the  formula 
of  the  usual  Debye  theory  to  each  neighboring  pair  of 
temperatures  a  value  of  6  was  obtained.  Each  value  oi 
8  corresponds  to  a  temperature  which  lies  at  tha  middle 
of  the  temperature  Interval.  The  temperatures  and  the 
corresponding  values  for  •  were  as  follows:  (1)  13B*K 
and  202;  (2)  243*K  and  233;  (3)  40S*K  and  200;  (4)  592*K 
and  178;  and  (3)  726*K  and  121.  For  temperatures  below 
200*K,  specific  heat  measurements  can  be  used;  they 
give  values  of  8  around  215.  Above  200K,  the  specific 
heat  measurements  do  not  give  accurate  results.  At 
higher  temperatures,  8  can  be  determined  only  from 
x-ray  experiments.  Measurements  by  Andrlesen 
(Physics,  v.  2:  417,  1835)  gave  a  constant  value  of  8  >218 
up  to  670*K.  An  apparatus  similar  to  that  used  for  the 
Ag  measurements  was  used  on  W  at  above  room  tempera¬ 
tures.  The  surface  oxidised  rapidly  and  all  intensities 
gradually  diminished.  The  difficulty  was  overcome  by 
heating  fat  a  stream  of  hot  CO,.  (Contractor’s  abstract, 
modified)  * 

ATL.0 1:002 

Atlantic  Research  Corp.,  Alexandria,  Va. 

TEMPERATURE-  PROFILE  STUDIES  IN  SOLID- PRO¬ 
PELLANT  FLAMES,  by  R.  G.  Nugent,  R.  Friedman,  and 
K.  E.  RumbeL  Mar.  1857  [22]p.  incl.  lllus.  diagrs. 
(AF08R-TN-S7-212)  (A  F  18(600)1502)  AD  126508 

Unclassified 


Thermocouples  have  been  fabricated  of  wire  as  small 
as  7.6u  diameter  and  embedded  in  composite  and 
double-base  solid  propellants.  The  propellants  were 
Ignited  at  high  pressures  and  as  the  burning  surface 
passed  the  thermocouple  Junction  emf-vs-tlme  curves 
were  obtained  simultaneously  with  high-speed  motion 
pictures  of  the  burning.  It  has  been  hoped  that  burning- 
surface  temperatures  could  be  obtained  by  refinement 
of  such  techniques,  but  the  experimental  difficulties, 
primarily  thermocouple  breakage  and  optical  prob¬ 
lems,  showed  that  it  is  not  practical  to  embed  and 
observe  sufficiently  small  thermocouples  for  the  degree 
of  space  resolution  which  is  required,  at  least  for  com¬ 
posite  propellants  oxidized  with  ammonium  perchlorate. 
(Contractor's  abstract) 


ATL.02:001 

Atlantic  Research  Corp.,  Alexandria,  Va. 

TURBULENT  FLAME  STUDIES  IN  A  TWO-DIMEN¬ 
SIONAL  OPEN  BURNER,  by  J.  H.  Grover,  E.  N.  Fales 
and  A.  C  Stwrioek.  [1666]  [56]p.  bad.  Ulus,  diagrs. 
tables,  rets.  (AFOSR-TR-58-106)  (AF  48(638)177) 

AD  201514  Unclassified 

Also  published  In  ARS  Jour.,  v.  28:  275-283,  Apr.  1958. 

A  two-dimensional  open  burner  has  been  developed  for 
studying  turbulent  flames.  Stoichiometric  natural  gas- 
air  flamts  with  Inlet  flow  velocities  of  15,  20,  30  and 
40  ft  per  sec  were  Investigated.  Densitometer  traverses 
of  time  exposures  were  used  to  locate  the  position  of  the 
mean  flame  front  and  its  root- mean  square  displacement. 
Flash  tubs  exposures  of  tha  flame  with  one  micron  mag¬ 
nesium  oxide  particles  in  the  flow  were  taken  to  deter¬ 
mine  the  flow  lines  into  and  through  the  flame  front. 

The  large  reduction'  of  brightness  that  occurred  when 
the  flow  passed  through  the  flame  front,  due  to  the  reduc¬ 
tion  of  particle  concentration,  shows  clearly  the  outline 
of  the  instantaneously  wrinkled  flame  front  and  the 
islands  of  unburned  gas  often  present  In  the  burned  gas. 
From  the  Intercepts  of  tha  flow  lines  and  the  mean  flame 
front,  the  local  turbulent  flame  velocity  along  the  flame 
front  was  calculated.  The  turbulent  flnme  velocity  in¬ 
creased  rapidly  with  distance  above  the  burner  rim.  The 
flame  velocity  Increase  can  be  entirely  accounted  for  by 
flame  wrinkling.  Both  this  result  and  the  appeamce  of 
the  flash  tubs  photographs,  showing  the  instantaneous 
flams  front,  support  the  wrinkled  flame  concept  of  tur¬ 
bulent  flame  propagation.  (Contractor’s  abstract) 


Auburn  Research  Foundation,  Inc.,  Auburn,  Ala.  see 
Alabama  Polytechnic  Inst.  Auburn  Research  Foundation, 
Inc.,  Auburn. 
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AVC.01:001 

AVCO  Manufacturing  Corp.  AVCO  Research  Lab., 

Everett,  Mass. 

ON  HYPERSONIC  BLUNT-BODY  FLOW  WITH  A  MAG¬ 
NETIC  FIELD,  by  N.  H.  Kemp.  Feb.  1958,  Up.  lncl. 
dUgrs.  (Research  rept.  no.  19)  (AFOSR-TN-58-437) 
(AF  49(638)61)  AD  205520  Unclassified 

Also  published  la  Jour.  Aeronaut  Sciences,  v.  25:  405- 
407,  June  1956.  (Tttle  varies) 

The  purpose  of  this  note  Is  to  present  the  effect  of  a 
magnetic  field  on  the  inviscid  flow  near  the  stagnation 
point  of  a  blunt  axisymmetric  body  in  the  practical  case 
of  small  magnetic  Reynolds  number.  It  is  stated  that 
the  effect  of  the  magnetic  Held  is  to  change  the 
inviscid  rather  than  the  viscous  flow.  Ibis  will  make 
possible  a  prediction  of  the  change  in  heat  transfer  and 
pressure  drag  caused  by  the  field.  Ihe  method  used  to 
analyse  the  flow  Is  that  Introduced  by  Lighthill.  In  such 
case  a  spherical  shock  shape  and  Incompressible  flow 
are  assumed. 


AVC.01:002 

AVCO  Manufacturing  Corp.  AVCO  Research  Lab., 

Everett,  Mass. 

TWO-DIMENSIONAL  INCOMPRESSIBLE  MAGNETO¬ 
HYDRODYNAMIC  FLOW  ACROSS  AN  ELLIPTICAL 
SOLENOID,  by  N.  H.  Kemp  and  H.  E.  Petschek.  Apr. 

1958,  66p.  lncl.  diagra.  (Rsaearch  rept.  no.  26) 
(AFOSR-TN-58-438)  (Sponsored  jointly  by  Air  Fores 
Office  of  Scientific  Research  under  AF  49(638)81  and 
Air  Fores  Ballistic  Misslla  Div.  under  AF  04(645)18) 

AD  159613  Unclassified 

Also  published  in  Jour.  Fluid  Mech.,  v.  4:  553-584, 

Nov.  1958. 

An  analysis  has  been  made  of  the  two-dimensional  flow 
of  an  incompressible,  constant-conductivity  fluid 
through  an  aUlptleaUy-ahaped  solenoid  containing  a 
magnetic  field  directed  normal  to  ths  Bow 
ri.M  The  effect  of  both  Hall  current  and  ion  slip  has 
been  Included  in  the  Ohm's  Law  used  for  the  fluid.  The 
analysis  was  performed  by  means  of  a  perturbation 
procedure  in  two  parameters,  one  being  the  magnetic 
Reynolds  number  Rm  and  the  other  the  ratio  of  magnetic 

force  per  unit  area  to  dynamic  pressure,  S.  Calculations 
were  carried  through  the  first  order  in  each  parameter, 
and  closed-form  analytic  expressions  were  obtained 
for  the  force  snd  moment  on  the  solenoid,  the  current 
density,  stream  function,  magnetic  fisld  and  other 
pertinent  physical  quantities.  It  was  found  that  lor  the 
uro  order,  there  is  a  lores  but  no  moment  on  ths 

otd  For  the  first  order  in  8,  where  the  flow  field 
but  the  magnetic  field  doss  not,  there  Is  a 
moment  and  a  force,  the  Utter  being  anttparallel  to 


AVC.01:001  -  AVC.01-.004 


the  aero  order  force.  For  the  first  order  in  Rm>  where 

the  magnetic  field  changes  but  the  flow  field  does  not, 
there  is  a  moment,  but  no  force.  Ulus,  through  the 
first  order  the  lift  to  drag  ratio  is  the  same  as  the 
zero  order.  (Contractor’s  abstract,  modified) 
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AVCO  Manufacturing  Corp.  AVCO  Research  Lab., 

Everett,  Mass. 

THE  PRODUCTION  OF  HIGH  TEMPERATURE  GAS  BY 
MAGNETIC  ACCELERATION,  by  G.  S.  Janes  and  R.  M. 
Patrick.  Mar.  1958,  I3p.  lncl.  Ulus,  dfagrs.  (Research 
rept.  no.  27)  [AFOSR-TN-58-439]  (AF  49(638)61) 

AD  205519  UncUssifled 

This  preliminary  study  in  the  field  of  gaseous  magneto- 
hydrodynamics  is  focused  on  the  electrical  conductivity 
of  high-temperature  gases  which  allows  the  application 
of  forces  by  means  of  rapidly  changing  magnetic  fields. 
With  this  effect  in  mind,  two  experiments  for  studying 
the  dynamic  interactions  of  high-temperature  gases 
with  magnetic  fields  are  described.  The  first  experiment 
fn»«ns  the  use  of  an  electrodeless  gas  accelerator.  In 
conjunction  with  this,  an  inductive  energy  source  is 
employed.  The  second  introduces  electrodes.  It  is  con¬ 
cluded  that  the  Utter  experiment,  utilising  the  above  de¬ 
vice,  U  more  desirable  than  the  former  since:  (1)  the 
Phillips  ionization  gauge  effect  allows  efficient  prolonga¬ 
tion  at  low  pressures;  (2)  the  plasma  and  current-carry¬ 
ing  gas  are  confined  by  the  axial  magnetic  field,  thus 
eliminating  contamination  from  the  walls;  (3)  the  magnetic 
Held  follows  the  gas  slug  down  the  tube  in  an  efficient 
manner,  thus  minimizing  power  requirements;  and 
(4)  mors  adequate  time  and  specs  are  available  lor  ex¬ 
perimental  observations.  Preliminary  results  Indicate 
that  a  plasma  sample  has  been  obtained  where  ths  ion 
armor  radius  is  leas  than  the  mean  free  path  which  in 
turn  U  comparable  with  the  annuUr  separation  distance. 
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A  DESCRIPTION  OF  A  PROPULSIVE  DEVICE  WHICH 
EMPLOYS  A  MAGNETIC  FIELD  AS  THE  DRIVING 
FORCE,  by  R.  M.  Patrick.  May  1958,  8p.  lncl.  dfagrs. 
(Research  rept.  no.  28)  (AFOSR-TN-SS-664)  (AF  49- 
(838)81)  AD  159614  Unclassified 

Presented  at  Second  Annual  AFOSR  Astronautics 
Symposium,  Denver,  Colo.,  Apr.  28-30,  1958. 

Also  published  in  Vistas  in  Astronautics,  v.  2:  119-126, 


A  propulsion  motor  for  space  ships  U  described  which 
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produces  thrust  by  using  a  magnetic  field  to  expel  a 
plasma.  It  Is  pointed  out  that  the  main  difference  be¬ 
tween  this  magnetic  accelerator  and  the  Ion  rocket  is 
that  the  magnetic  device  produces  an  electrically  neutral 
plasma  as  the  accelerated  mass,  while  the  Ion  rocket 
accelerates  a  charged  mass.  Experiments  have  been 
carried  out  using  a  model  of  this  device.  The  results  of 
these  experiments  as  well  as  application  of  these  results 
to  an  actual  propulsion  motor  are  discussed.  A  com¬ 
parison  between  this  magnetic  accelerator  and  other 
means  of  acceleration,  in  particular  ion  rockets,  is 
made.  Furthermore,  it  is  pointed  out  that  the  mass  of 
the  capacitors  which  furnish  the  accelerating  current 
for  the  magnetic  device  accounts  lor  the  major  portion 
of  its  total  mass.  (Contractor's  abstract) 
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AVCO  Manufacturing  Corp.  AVCO  Research  Lab., 

Everett,  Mass. 

REDUCTION  OF  FLIGHT  TIME  AND  PROPELLANT 
REQUIREMENTS  OF  SATELLITES  WITH  ELECTRIC 
FROPULSION  BY  THE  USE  OF  STORED  ELECTRICAL 
ENERGY,  by  M.  Camac.  Oct.  1958,  26p.  lncl.  dlagrs. 
(Research  rept.  no.  36)  (AFOSR-TN-58-1013)  (AF  49- 
(638)61)  AD  206156;  PB  138439  Unclassified 

Presented  at  Thirteenth  annual  meeting  of  the  Amer. 
Rocket  Soc.,  New  York,  Nov.  17-21,  1958. 

Flight  plans  are  analysed  for  satellites  having  a  lower 
thrust  than  the  local  gravitational  forces.  Electrical 
propulsion  near  the  earth  Is  a  good  example  of  such  a 
system.  Several  missions  in  the  gravitational  field  of 
the  earth  were  considered  and  the  payload  mass  ratio 
was  compared  as  a  function  of  the  flight  time  when  elec¬ 
trical  propulsion  is  used.  Two  types  of  missions  were 
analyzed  In  detail:  (1)  A  trip  from  a  small  to  a  larger 
circular  orbit  and  subsequent  return  to  the  earth,  and 
(2)  navigation  between  orbits  at  low  altitudes.  For  trips 
starting  from  a  low  circular  orbit  to  a  larger  circular 
orbit  and  subsequent  return  to  the  earth,  the  Incorpora¬ 
tion  of  electrical  energy  storage  was  shown  to  reduce 
the  flight  time  while  increasing  the  payload  mass  ratio. 
For  making  a  rendezvous  or  similar  trips  at  essentially 
the  same  altitude,  the  advantage  of  the  electrical  stor¬ 
age  shows  up  quickly.  The  flight  plans  for  most  of  these 
missions  require  that  Impulses  be  applied  at  only  defi¬ 
nite  regions  of  the  orbit  and  free  flight  the  rest  of  the 
way.  This  Includes  missions  requiring  a  change  In  the 
orbit  plane.  A  transfer  from  a  circle  to  an  ellipse  or 
from  one  ellipse  to  another  requires  that  Impulses  be 
applied  at  limited  portions  of  the  orbit.  The  storage  of 
energy  permits  the  utilization  of  all  the  available  energy 
thereby  substantially  reducing  the  time  for  a  given 
maneuver. 
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AVCO  Manufacturing  Corp.  AVCO  Research  Lab., 

Everett,  Mass. 

ELECTRIC  ARC  GAS  HEATERS  FOR  RE-ENTRY 
SIMULATION  AND  SPACE  PROPULSION,  by  T.  R. 
Brogan.  Sept.  1958,  29p.  incl.  lllus.  diagrs.  (Research 
rept.  no.  35)  (AFOSR-TN-58-1081)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)61  and  Air  Force  Ballistic  Missile  Div.  under 
AF  04(645)18)  AD  205516  Unclassified 

Presented  at  Thirteenth  annual  meeting  of  the  Amer. 
Rocket  Soc.,  New  York,  Nov.  17-21,  1958. 

Because  the  available  test  time  is  limited,  questions 
Involving  the  exposure  of  materials  to  the  high  energy 
re-entry  environment  cannot  be  answered  In  contempo¬ 
rary  quasi-steady  sources  of  high  temperature  air. 

This  paper  describes  the  development  and  calibration  of 
an  arc  powered  wind  tunnel  designed  to  provide  steady 
flow  simulation  of  the  conditions  encountered  during 
re-entry.  Flight  velocities  between  16,800  and  21,800 
ft/sec  can  be  simulated  with  this  device.  The  flow  prop¬ 
erties  in  the  tunnel  test  section  can  be  determined  to  a 
degree  of  accuracy  sufficient  for  quantitative  experi¬ 
ment.  Use  of  the  arc  as  the  gas  heater  for  an  electri¬ 
cally  propelled  space  vehicle  is  discussed.  The  results 
of  a  preliminary  study  of  helium  as  an  arc-heated  pro¬ 
pellant  are  presented.  (Contractor’s  abstract,  modified) 
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AVCO  Manufacturing  Corp.  AVCO  Research  Lab., 
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A  METHOD  OF  ACCELERATING  A  GAS  TO  HIGH 
VELOCITIES  WITH  A  MAGNETIC  FIELD  (Abstract),  by 
R.  M.  Patrick.  [1958]  [l]p.  [AF  49(638)61] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  29-Feb.  1,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H.  v.  3:  39. 
Jan.  29,  1958. 

A  coaxial  cylindrical  geometry  has  been  used  to  acceler¬ 
ate  a  gas  between  two  conducting  cylinders.  The  accel¬ 
eration  mechanism  works  as  follows.  A  low-frequency 
(1  kc)  discharge  through  a  solenoid  placed  around  the 
coaxial  cylinders  produces  a  uniform  magnetic  field  In 
the  axial  direction  inside  the  cylinders.  At  the  time  of 
maximum  axial  field  strength  a  discharge  between  the 
two  cylinders  is  Initiated  from  a  condenser  bank  with  a 
ringing  frequency  of  over  200  kc.  The  body  force  due  to 
the  radial  current  between  the  two  cylinders  and  the 
azmuthal  magnetic  field  produced  by  the  current  flowing 
in  the  cylinders  results  in  an  acceleration  away  from  the 
point  of  initial  breakdown  in  the  axial  direction. 
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Conditions  have  been  produced  where  the  mean  free 
path  far  ions  and  electrons  is  longer  than  their  gyro 
radius  in  a  magnetic  field,  and  with  the  mean  free  path 
small  compared  to  the  radial  distance  between  the 
cylinders.  Measurements  have  been  made  of  the  light 
emitted  by  the  accelerated  gas,  the  local  magnetic  field 
strength,  the  radial  gas  current,  and  the  velocity  of  the 
gas. 
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AVCO  Manufacturing  Corp.  [AVCO  Research  Lab.] 
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APPLICATION  OF  MAGNETOHYDRODYNAMICS  TO 
FLIGHT  (Abstract),  byT.  [R.  ] Brogan,  A.  Kantrowitz  and 
others.  [1958]  [l]p.  [AF  49(638)61]  Unclassified 

published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

288,  June  19,  1958. 

The  interest  in  magnetohydrodynamics  (MHD)  has  been 
spurred  primarily  by  astrophyslcxl  problems  and  by 
problems  associated  with  the  fusion  reactor.  More 
recently  it  has  been  suggested  that  MHD  may  be  appli¬ 
cable  to  high-speed  flight  problems.  The  fundamental 
advantage  offered  by  MHD  is  that  it  becomes  possible 
to  exert  forces  on  a  fluid  without  the  use  of  solid  sur¬ 
faces  and  hence,  for  example,  avoid  the  high  heat  trans¬ 
fer  encountered  in  hypersonic  flight.  The  primary  factor 
limiting  the  range  ot  applicability  of  MHD  Is  the  mag¬ 
nitude  of  the  electrical  conductivity  that  it  is  possible  to 
induce  in  the  air  stream.  If  one  assumes  conductivities 
corresponding  to  those  produced  by  bow  shock  waves  on 
an  object,  one  can  outline  flight  regions  in  which  MHD 
devices  should  be  superior  to  conventional  aerodynamic 
shapes.  These  regions  are  of  rapidly  increasing  impor¬ 
tance  since  they  include,  among  other  things,  the  critical 
parts  of  satellite  re-entry  trajectories.  The  results  of 
some  preliminary  calculations  and  experiments  on  MHD 
flow  properties  are  also  presented. 


Presented  at  Conf.  on  Ion  and  Plasma  Research, 
Maryland  U.,  College  Park,  Sept.  30-Oct.  2,  1958. 

A  summary  is  presented  of  the  research  performed 
by  the  contractor  on  the  fundamental  properties  as  well 
as  the  practical  applications  of  magnetohydrodynamics 
(MHD).  MHD  forces  have  been  studied  in  argon  using 
a  conventional  high  temperature  shock  tube.  Experi¬ 
ments  on  1  and  2  dimensional  flov’  of  a  gas  through  a 
magnetic  field  have  demonstrated  that  lift  as  well  as 
drag  forces  can  be  obtained.  Preliminary  investigation 
of  arc  jets  and  MHD  generators  has  indicated  their 
practical  incorporation  in  space  propulsion  systems. 

A  minimum  of  50%  efficiency  was  obtained  in  operating 
arc  jets  in  He  up  to  specific  impulses  of  1100  sec. 
Theoretically  the  MHD  generator  would  consist  essen¬ 
tially  of  a  flow  of  hot  gas  with  a  magnetic  field  perpen¬ 
dicular  to  the  flow.  Thermal  energy  in  the  generated 
currents  would  be  converted  directly  into  electric  power 
by  electrodes.  Such  a  generator  (1)  would  achieve 
considerable  Increase  in  specific  power  output  (for 
levels  exceeding  several  megawatts),  (2)  could  be  oper¬ 
ated  at  higher  temperatures  than  a  turbine  generator, 
and  thus  (3)  would  require  a  smaller  radiator.  Theories 
and  initial  results  are  also  presented  of  experiments 
on  gas  properties  and  MHD  forces  at  temperatures  up  to 

io6*k. 
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PRELIMINARY  EVALUATION  OF  HELIUM  AS  AN 
ELECTRIC  ARC  HEATED  PROPELLANT,  by  T.  R. 
Brogan.  [1958]  [2]p.  incl.  diagr.  (AF  49(838)61) 

Unclassified 

Presented  at  Thirteenth  annual  meeting  of  the  Amer. 
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MAGNETOHYDRODYNAMICS  (Abstract),  by  H.  E. 
Petschek.  [1958]  2p.  (Bound  with  its  AFOSR-TR-58- 
125;  AD  162274)  (AF  49(638)60  Unclassified 


Electrode  and  recombination  losses  limit  the  maximum 
specific  impulses  which  can  be  produced  efficiently  by 
an  arc  driven  propulsion  device.  Nevertheless,  the 
results  presented  show  that  ths  helium  arc  can  be  oper¬ 
ated  so  as  to  produce  interesting  values  of  specific  im¬ 
pulse  at  reasonable  converai  m  efficiencies. 
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[Banos,  A.,  Jr.,  Los  Angeles,  Cali!.]. 

TORSIONAL  MAGNETO-HYDRODYNAMIC  WAVES  IN 
THE  PRESENCE  OF  FINITE  VISCOSITY,  by  E.  Blue. 
Jan.  15,  1957,  95p.  lncl.  diagrs.  tables,  rels.  (Techni¬ 
cal  note  no.  1  (Type  2))  (AFOSR-TN-57-57)  (AF  18- 
(600)1041)  AD  115096  Unclassified 

Die  purpose  of  the  present  Investigation  was  to  carry 
out  the  solution  of  an  idealized  boundary  value  problem 
corresponding  to  an  experiment  Involving  the  gener¬ 
ation  of  a  system  of  torsional  magneto-hydrodynamic 
waves  in  liquid  sodium  in  the  presence  of  finite  vis¬ 
cosity.  In  addition,  the  analysis  of  the  solution  of  the 
problem  led  to  the  formulation  and  design  of  "ideal" 
experiments  which  would  provide  suitable  tests  of  Hie 
linearised  theory.  The  original  experiment  was  per¬ 
formed  in  Sweden  by  Lehnert  who  obtained  theoretical 
results  based  on  zero  viscosity.  These  results  ex¬ 
hibited  an  apparent  systematic  discrepancy  with  experi¬ 
ment  In  order  to  account  for  this  discrepancy  the 
theory  of  viscous  torsional  magneto-hydrodyniunlc 
waves  is  developed.  The  Introduction  of  viscosity  gives 
rise  to  a  higher  order  differential  equation  and  hence  an 
additional  set  of  modes  which  do  not  appear  in  Lehnert’s 
formulation.  The  numerical  computations  are  carried 
out  on  rhe  U.  C.  L.  A.  high  speed  digital  computer 
(SWAC).  With  the  aid  of  SWAC,  the  effect  of  including 
finite  viscosity  as  well  as  the  effect  of  changing  various 
physical  and  geometric  parameters  is  studied.  It  is 
found  that  including  viscosity  in  the  formulation  has  a 
negligible  effect.  The  theoretical  formulation  obtained 
in  the  limiting  case  of  zero  viscosity  agrees  with 
Letmert’a  nonviscous  formulation.  However,  the  nu¬ 
merical  results  using  Lehnert' s  parameters  are  some¬ 
what  improved  by  the  more  accurate  machine  computa¬ 
tions  and  part  of  the  discrepancy  between  theory  and 
experiment  is  removed.  The  remaining  discrepancy 
between  the  theoretical  results  obtained  and  Lehnert's 
experimental  points  Is  attributed  to  "geometric"  ap¬ 
proximations,  made  formulating  the  idealized  bound¬ 
ary  value  problem..  Since  the  Idealised  boundary  value 
problem  corrtsponding  to  the  proposed  experiments 
will  Involve  no  "geometric"  approximations,  it  is  con¬ 
cluded  that  thise  experiments  will  constltuts  valid  tests 
of  the  linearised  theory.  Theoretical  results  for  these 
proposed  experiments  are  obtained.  (Contractor's 
abstract) 
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The  theoretical  investigation  of  the  soluble  unbounded 
media  and  boundary  value  problems  involved  in  these 
phenomena  is  restricted  (1)  to  a  purely  macroscopic 
approach  to  serve  as  a  guide  In  the  solution  of  the  more 
complicated  problems  of  plasma  dynamics  and  (2)  to  a 
class  of  soluble  linearized  wave  propagation  problems. 
The  macroscopic  medium  (homogeneous  and  isotropic) 
is  characterized  by  the  constant  parameters  it ,  c ,  and  a, 
-2 

where  it  t  ■  c  and  o  is  the  (ohmic)  conductivity.  The 
modes  of  propagation  are  examined  for  5  cases:  (1)  an 
ideal  incompressible  fluid,  (2)  an  ideal  compressible 
fluid  subject  to  adiabatic  processes,  (3)  an  ideal  elastic 
solid,  (4)  an  Incompressible  fluid  with  finite  viscosity, 
and  (5)  a  compressible  fluid  with  finite  viscosity  and 
heat  conductivity.  A  study  of  the  energy  and  momentum 
balance  in  a  magneto-hydrodynamic  field  resulted  in  the 
derivation  of  a  heat  diffusion  equation  in  a  compressible 
Quid  with  finite  viscosity  and  heat  conductivity. 
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EVALUATION  OF  TRANSPORT  INTEGRALS  FOR 
MIXED  SCATTERING  AND  APPLICATION  TO  GAL- 
VANOMAGNETO  EFFECTS,  by  A.  C.  Beer,  J.  A. 
Armstrong,  and  L  N.  Greenberg.  Mar.  15,  1957,  24p. 
lncl.  diagrs.  tables,  refs.  (Technical  note  no.  1) 
(AFOSR-  TN-57-87)  (AF  18(600)1547)  AD  120435 

Unclassified 


Also  published  in  Phys.  Rev.,  v.  107:  1506-1513, 


The  Johnson-Whltssell  evaluations  of  the  conductivity 
integrals  for  mixed  scattering  have  been  extended  over 
larger  ranges  of  magnetic  field  and  impurity  scattering 
parameters  to  allow  their  application  to  the  high- 
moblllty  semiconductors.  Values  are  given  for  the  first 
thermoelectric  integral.  Use  of  the  magnetic  Held  de¬ 
pendence  of  galvanomagnetlc  and  thermomagnetlc  prop¬ 
erties  to  study  charge-carrier  scattering  is  discussed. 
Applications  of  the  functions  in  the  analysis  of  Hall 
effect,  Corbino  magneto  resistance,  and  thermomagnetlc 
phenomena  as  functions  of  magnetic  field  are  illustrated. 
(Contractor's  abstract) 
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ELASTIC  PHENOMENA,  by  A.  Banos,  Jr.  Final  teehni 
cal  rept.  May  15.  1957,  31p.  lncl.  diagrs.  (AFOSR- 
TR-57-S5)  (AF  18(600)1041)  AD  1*6561 


Unclassified 


DEVELOPMENT  OF  HIGH-PURITY  InSb  AND  INVEST! 
GADON  OF  BASIC  ELECTRICAL  TRANSPORT 
PHENOMENA,  by  A.  C.  Beer,  R.  T.  Bate,  and 
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R.  K.  Willardson.  Final  rept.  Dee.  31,  1957,  24p.  incl. 
dlagrs.  refs.  (AFOSR-TR-58-10)  (AF  18(600)1547) 

AD  148078;  PB  133477  Unclassified 

A  method  was  developed  for  measurement  of  the  Hall 
effect  and  mobility  at  80*K  on  InSb  ingots.  The  method 
made  use  of  4  probes  arranged  in  a  diamond  array.  Two 
probes  parallel  to  the  ingot  axis  measure  the  resistivity 
voltage  in  the  direction  of  current  flow,  and  the  2  proles 
perpendicular  to  the  ingot  axis  measure  the  Hall  voltage. 
The  element  purification  and  sone-refining  technique! 

*3  . 

resulted  in  a  n-type  carrier  concentration  in  the  1C  /cu 
cm  range.  Total  ionized  Impurity  contents  of  about 

1  x  101  */cu  cm  (electron  mobilities  of  500,000  ai  77*K) 
were  obtained  by  a  fractional  reprocessing  technique. 
Initial  attempts  to  obtain  large  single  crystals  revealed 
difficulties  caused  by  nitrides  or  oxides  floating  on  the 
surface  of  the  melt.  An  effective  method  was  devised  for 
eliminating  the  oxide  from  the  seed  by  lowering  the  seed 
into  molten  InSb.  Studies  of  a  new  therm omagnetlc  effect 
indicated  that  galvanometrlc  and  thermomagnetic  meas¬ 
urements  made  with  the  specialized  boundary  conditions 
of  zero  transverse  electric  fields  and  thermal  gradients 
are  useful  in  determining  (1)  the  mobility  and  concentra¬ 
tion  of  the  electrons  and  holes  and  (2)  the  position  of  the 
Fermi  level  with  respect  to  the  conduction  and  the  valence 
band,  and  (3)  the  energy  band  separation  in  intrinsic  InSb. 
The  measurements  showed  promise  of  being  a  sensitive 
method  of  determining  the  amount  of  Impurity  or  electron- 
hole  scattering.  A  study  was  made  of  the  magnetic  field 
dependence  of  the  Hall  coefficient  in  InSb. 


BAT.02:001 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 

EFFECTS  OF  IONIZED  IMPURITY  SCATTERING  ON 
THE  HALL  COEFFICIENT  g-TYPE  GERMANIUM 
(Abstract),  by  G.  L.  Kendall,  A.  C.  Beer,  and  R.  K. 
Willardsoo.  (1957]  [l]p.  (AF  18(603)39]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Oklahoma  U.,  Norman,  Mar.  1-2,  1957. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2:  97, 
Mar.  1,  i'M. 

Experimental  studies  of  the  HaU  coefficient  in  single 
crystals  of  g-type  germanium  were  carried  out  in  this 
regloo  of  mixed  scattering,  i.e.,  where  the  contribution 
of  both  lattice  vibrations  and  Ionised  Impurities  must 
be  considered.  The  magnitude  of  the  Impurity  scatter¬ 
ing  was  varied  both  by  controlling  the  temperature  and 
by  using  specimens  of  different  impurity  contents.  In 
particular,  data  are  presented  for  specimens  with 

13  18 ,  3 

acceptor  concentrations  ranging  from  10  to  10  /cm 
and  at  temperatures  between  50  and  500 *K.  The  data 
are  analyzed  using  the  two-band  model  as  cpplied  to 
hole  conduction.  In  order  to  simplify  calculations, 


the  weak  field  plateau  of  the  Hall  coefficient  is  deter¬ 
mined  experimentally.  It  has  previously  been  pointed 
out  thai  the  weak  field  Hall  coefficient  as  a  function  of 
the  amount  of  ionized  impurity  scattering  has  a  minimum 
at  approximately  8  “  0.67,  where  8  '  6^/^.  Calcula¬ 
tions  show  that  inclusion  of  the  second  band  increases 
the  value  of  P  at  which  this  minimum  occurs,  and  also 
augments  its  depth.  These  predictions  are  compared 
with  the  experimental  data. 


BAT.02:002 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 

EFFECTS  OF  IONIZED  IMPURITY  SCATTERING  ON 
THE  MAGNETORESISTANCE  IN  GERMANIUM  (Abstract), 
by  R.  K.  Willardson  and  A.  C.  Beer.  [1957]  [l]p. 

(AF  18(603)39]  Unclassified 

Presented  at  meeting  cf  the  Amer.  Phys.  Soc., 
Philadelphia,  Pa.,  Mar.  21-23,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  2:  142, 
Mar.  2l,  1067. 

The  tramrverse  magnetoresiatanee  effect  Is  analyzed  in 
the  region  where  the  scattering  mechanism  involves  both 
lattice  vibrations  and  ionized  impurities.  The  doubly 
degenerate  valence  band  model  is  used,  with  neglect 
of  the  warping  of  the  heavy  mass  band.  Effects  of 
anisotropy  tt  re  Investigated  by  using  an  ellipsoid  model 
representative  of  the  conduction  band.  Results  are 
given  in  terms  of  impurity  scattering  parameters, 

P  *  <*u .  /M,  representative  of  each  band.  The  factor  6 
L  1 

often  used  in  Impurity  scattering  formulas  and  obtained 
by  maximizing  the  n on-logarithmic  factor  in  the 
integrand  of  the  conductivity  transport  integral  in  the 
limit  of  impurity  scattering  only  is  replaced  by  " .  This 
parameter  is  then  determined  separately  for  each  value 
/ as  well  as  for  the  Hall  and  the  conductivity 

tra-  ort  Integra  Is.  Results  are  compared  with  data 
fo'  >c linens  with  acceptor  concentrations  ranging  from 

10**  to  101*/cm*  and  at  temperatures  between  50  and 
300*K.  Experimental  mobility  value?  were  obtained 
using  the  strong- magnetic -field  limits  of  the  Hall  co¬ 
efficients  and  the  tero-fleld  conductivities. 
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Battelle  Memorial  hist.,  Columbus,  Ohio. 

MAGNETIC  FIEID  DEPENDENCE  OF  THE  HALL  CO¬ 
EFFICIENT  IN  loSb  (Abstract),  by  R.  T.  Bate,  R.  K. 
Willardson  and  i.  C.  Beer.  (1957)  (l]p.  (AF  18(603)39) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
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St.  Louis,  Mo.,  Nov.  29-30,  1957. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2:  347, 
Nov.  2Q,  1957. 

The  Hall  coefficient  was  measured  as  a  function  of  mag¬ 
netic  field  from  20  to  20  000  gauss  at  fixed  temperatures 
in  the  region  between  SO'K  and  30014.  Hie  n-type  InSb 

14  -3 

had  carrier  concentrations  of  about  1  x  10  cm  rao- 
5  2 

bilities  of  about  5  x  10  cm  /v-sec  at  501C.  Hie  cor- 

15 

responding  values  for  the  p-type  sample  were  1  x  10 
-3  4  2 

cm  and  1  x  10  cm  /v-sec,  respectively.  In  the  ex¬ 
trinsic  region,  the  variation  of  the  Hall  coefficient  with 
magnetic  field  ranged  between  5%  and  20%  for  n-type 
samples,  and  between  20%  and  40%  for  the  p-type.  In 
all  samples  a  broad  minimum  occurred  between  1000 
and  10  000  gauss.  In  the  intrinsic  range,  the  variation 
in  the  Hall  coefficient  for  the  n-type  specimens  was 
about  15%.  For  all  specimens  at  all  temperatures  used, 
the  absolute  value  of  the  Hall  coefficient  was  largest 
at  low  fields.  Implications  of  the  data  are  discussed 
with  regard  to  scattering  processes,  quantisation 
effects  of  large  magnetic  fields,  and  band  structural 
considerations,  including  anisotropy  and  warping  of  the 
energy  surfaces,  a ad  valence  band  degeneracy 


BAT.02:004 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 

HALL  AND  TRANSVERSE  MAGNETORESISTANCE 
EFFECTS  FOR  WARPED  BANDS  AND  MIXED  SCAT¬ 
TERING,  by  A.  C.  Beer  and  R.  K.  Willardaon.  Dec.  30, 
1957  [30]p.  lncl.  dlagrs.  tables,  refs.  (Technical  note 
no.  1)  (AFOSR- TN- 58-98)  (AF  18(603)39)  AD  148147; 
PB  136193  Unclassified 

Also  published  in  Phys.  Rev.,  v.  110:  1286-1294, 

June  lJ,  1946. 

Evaluation  of  the  transport  integrals  for  warped  elec¬ 
tron  energy  bands  by  a  method  developed  by  McClure 
has  been  carried  out  for  relaxation  times  determined 
by  mixed  scattering  from  acoustic  phonons  and  ionised 
impurities.  The  analysis  involves  third  and  fifth  har¬ 
monies  and  coefficients  whoa*  values  depend  on  the 
shape  of  the  energy  surface.  The  Hall  and  transverse 
magnetorealstance  coefficients  are  calculated  for  pa¬ 
rameters  characteristic  of  the  degenerated  valence 
bands  in  Ge  and  Si,  as  obtained  from  cyclotron  reso¬ 
nance  data.  For  Ge,  results  are  consistent  with  obser¬ 
vation  in  regard  to  a  denslty-of-states  ratio  for  fast 
and  slow  holes  of  about  4%  and  in  the  occurrence  of  fine 
structure,  especially  a  minimum  in  the  Hall  coefficient 
between  1000  and  2000  gauss  at  80%  depending  on  the 
impurity  content.  With  parameters  representative  of 
Si.  substantially  different  behavior  is  predicted  in  line 
with  the  experiment.  Hie  Hall  characteristics  indicate 
smaller  effects  due  to  the  warping  than  are  found  in  Ge. 


Orientation  effects  are  not  examined.  The  field  de¬ 
pendence  of  the  Hall  coefficient  at  196K  and  30014  could 
not  be  Interpreted  in  terms  of  the  model. 


BAT.02:005 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 

INVESTIGATION  OF  THE  EFFECTS  OF  THE  VALENCE 
BAND  DEGENERACY  ON  THE  CONDUCTION  PROC¬ 
ESSES  IN  GERMANIUM,  by  A.  C.  Beer,  F.  J.  Reid  and 
others.  Final  rept.  Dec.  31,  1957,  18p.  incl.  dlagrs. 
tables.  (AFOSR-TR-58-9)  (AF  18(603)39)  AD  148077; 
PB'133476  Unclassified 

Hie  effects  of  ionized  impurity  scattering  on  the  Hall 
coefficient  in  p-type  Ge  were  studied.  Hie  experimental 
studies  were  carried  out  in  the  region  of  mixed  scatter¬ 
ing  where  the  contribution  of  both  lattice  vibrations  and 
ionized  impurities  are  considered.  The  single  £-type  Ge 
crystals  were  2x2  mm  in  cross  section  and  about  1  cm 
long.  The  Hall  coefficient  was  plotted  as  a  function  of 
magnetic  field  for  a  crystal  with  resistivities  of  1  and 
14  D-cm.  The  effects  of  increased  Impurity  scattering 
lowered  the  value  of  a  weak-fleld  Hall  coefficient.  In  the 
camparlacn  of  experiment*  with  theory  the  consistency 
was  good  to  within  approximately  1%  in  the  region  pre¬ 
ceding  the  minimum  with  the  choice  of  parameters  indi¬ 
cated.  The  transverse  magnetoresiatance  effects  In  £- 
type  Ge  were  studied.  The  value  of  the  magnetoreaiet- 
ance  decreased  with  increasing  impurity  content  at  all 
temperatures.  The  transport  integrals  were  evaluated 
for  warped  bands  using  the  method  for  relaxation  times 
determined  by  mixed  scattering  from  acoustic  phonons 
and  ionized  impurities.  (Contractor’s  abstract) 


BAT.03:001 

Battelle  Memorial  Inst.,  Coftmbus,  Ohio. 

TRANSVERSE  MAGNETORESISTANCE  AND  HALL 
EFFECT  IN  N-TYPE  InSb,  by  R.  T.  Bate,  R.  K. 
Willardaon,  and  A.  C.  Beer.  July  15,  1958  [24]p.  incl. 
dlagrs.  table,  refs.  (Technical  note  no.  1)  (AFOSR- 
TN-58-641)  (A F  49(638)222)  AD  162173;  PB  136148 

Unclassified 

Also  published  in  Jour.  Phys.  Chem.  Solids,  v.  9:  119- 
12fl,  Feb.  1959. 

Data  on  transverse  magnetoresistance  and  Hall  effect 
are  given  for  fixed  temperatures  between  50VK  and  200  K 
covering  the  range  from  the  weak  magnetic  field  region 
to  the  strongfield  quantum  limit  in  InSb  samples  of  high 
mobility  and  sufficient  purity  that  classical  statistics  are 
applicable.  At  weak  fields,  results  are  in  seimquautitative 
agreement  with  predictions  of  theory  based  on  a  simple 
mned  scxttemg  Tneetomam  and  a  S|/bwira\  r  mduttt  ... 

band.  At  the  highest  fields,  the  transverse  magnet  >resist- 
ance  data  approach  the  H  T  behavin'  expected  >n  the 
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basis  of  the  quantum  treatment  of  Argyres  and  Adams 
(  [Phys.  Rev.,  v.  104:  900,  1956],  and  the  result  In  the 

®  quantum  limit  for  the  purest  specimen  shows  good  agree¬ 

ment  with  the  theory  for  reasonable  values  of  the  elec- 
tron  effective  mass.  (Contractor's  abstract) 


K  BAT.03.002 

■  Battelle  Memorial  Inst.,  Columbus,  Ohio. 

HALL  COEFFICIENT  AND  MAGNETORESISTANCE  IN 
SEMICONDUCTING  DIAMOND,  by  R.  T.  Bate  and  R.  K. 
Willardson.  Mar.  1,  1959,  12p.  lncl.  dlagrs.  refs.  (Tech¬ 
nical  note  no.  2)  (AFOSR-TN-58-916)  (A F  49(638)222) 

AD  204565;  PB  139918  Unclassified 
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sponding  values  for  the  p-type  sample  were  1  x  10  cm 

4  2  2 

and  1  x  10  cm  /v-sec.  In  all  cases,  4o/P  varied  as  H 

at  low  fields.  At  low  temperatures  and  high  fields,  the 
resistivity  of  the  n-type  samples  was  proportional  to 
H/T,  the  parameter  occurring  In  expressions  for  longi¬ 
tudinal  magnetoresistance  In  the  quantum  limit.  In  no 
case  did  the  resistivity  saturate  at  high  fields.  The  Held 
dependence  of  resistivity  In  n-type  material  was  less 
complex  than  that  reported  by  others  In  less  pure 
material,  presumably  because  effects  of  degeneracy  and 
magnetic  field  dependence  of  Fermi  level  were  small. 
Results  are  correlated  with  data  on  the  magnetic  field 
variation  of  Hall  coefficient,  and  are  discussed  with  re¬ 
gard  to  scattering  processes,  large  field  quantisation 
effects,  and  band  structural  considerations. 


Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Chicago, 

Ill.,  Nov.  28-29,  1956.  BAT.03-.004 
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Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  H, 
v.  3:  376,  Nov.  28,  1958. 

Also  published  In  Proc.  Phys.  Soc.  (London),  v.  74  :  363- 
367,  1959. 

The  Hall  coefficient  and  transverse  magnetoresistance 
of  a  pair  of  natural  p-type  semiconducting  diamonds 
which  have  Ro  values  of  1000  at  room  tompvrature  have 
been  measured  as  a  function  of  applied  magnetic  Held 
and  sample  temperature.  A  10%  monotonic  Increase  In 
the  Hall  coefficient  has  been  observed  as  the  applied 
field  increased  from  500  to  20,000  gauss.  This  behavior 
Is  similar  to  that  of  p-type  silicon  and  suggests  a  warped 
valence  band  as  does  the  larger  than  expected  value  of 
the  transverse  magnetoresistance  which  has  been  found 
2 

to  vary  as  H  for  applied  fields  below  4000  gauss. 
(Contractor's  abstract,  modified) 


BAT.03:003 

Battelle  Memorial  Inst.,  Columbus,  Ohio. 

MAGNETORESISTANCE  IN  InSb  (Abstract),  by  R.  T. 
Bate,  R.  K.  WlUardson,  and  A.  C.  Beer.  [1958]  [l]p. 
[AF  49(638)222]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Chicago, 
Ul..  Mar.  27-29,  1951. 


Battelle  Memorial  Inst.,  Columbus,  Ohio. 

PREPARATION  AND  SOME  CHARACTERISTICS  OF 
SINGLE-CRYSTAL  INDIUM  PHOSPHIDE,  by  T.  C. 
Harman,  J.  !.  Genco  and  others.  [1958]  [5]p.  lncl.  illus. 
dlagrs.  [AF  49(638)2221  Unclassified 

Published  In  Jour.  Electrochem.  See.,  v.  105:  731-735, 
Dec.  im 

A  technique  for  purifying  phosphorus,  reacting  elemental 
Indium  and  phosphorus,  purifying  the  compound,  Indium 
phosphide,  by  a  directional  recrystaUizatlon,  and  growing 
Urge  crystals  all  in  one  glass  tube  Is  described.  A  crys¬ 
tal  puller  for  decomposable  solirta  is  described  in  detail 
and  results  for  indium  phosphide  discussed.  The  electron 
mobility  as  a  function  of  temperature  Is  given  for  two 
single-crystal  specimens.  An  electron  mobUlty  of  4000 
2 

cm  /v-sec  at  300 "K  for  a  specimen  containing  a  carrier 
IT  3 

concentration  of  1  x  10  /cm  was  achieved.  LifeUme 
measurements  by  the  photoconductivity -decay  method  are 
discussed.  Hie  optical-transmission  characteristics  of 
specimens  containing  electron  concentrations  of 

10 ,  3  15 ,  s 

10  /cm  and  10  /cm  are  presented. 


BA  Y.0 1:001 

Baylor  U.  Coll,  of  Medicine,  Houston,  Tex. 


Published  In  Bull.  Amer.  Phys.  Soc.,  Series  Q,  v.  3:  119- 
120,  Mar.  27,  1958. 

Transverse  magnetoresistance  of  n-  and  p-type  InSb  was 
measured  at  magnetic  Helds  between  20  and  20  000  gauss 
for  fixed  temperatures  between  50*K  tnd  300*K.  The  n- 

14  -3 

type  InSb  had  carrier  concentrations  of  1  x  10  cm  , 

5  2 

and  inabilities  of  5  x  10  cm  /v-sec  at  50'K.  Corre- 


EFFECTS  OF  LYSERGIC  ACID  DIETHYLAMIDE  (LSD) 
ON  THE  TIME  SENSE  OF  NORMALS,  by  W.  K. 

Boardman,  S.  Goldstone,  and  W.  T.  Lhamon.  Preliminary 
rept.  [Apr.  1957]  [4]p.  lncl.  tables.  (AFOSR-TN-57-201) 
(AF  18(603)79)  AD  126496  Unclassified 

Also  published  In  A.  M.  A.  Arch.  Neurol,  and  Psychiatry, 
v.  78;  321-324,  Sept.  1957. 
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The  estimation  of  one  second  was  studied  in  four  men 
before  and  after  administration  of  LSD.  A  schlsophrenia- 
like  Increase  In  overestlmatlon  of  short  durations  was 
not  found,  but  the  coefficient  of  variation  of  three  sub* 
jects  Increased,  suggesting  that  temporal  frame*  of 
reference  tended  to  become  vague  or  "lost”.  A  double- 
blind  study  of  one  subject  with  low  doses  of  LSD  and  a 
distllled-water  placebo  gave  similar  results:  no  shift 
in  temporal  concept  after  LSD  but  an  Increase  In  vari¬ 
ability  of  judgment  with  doses  ae  small  as  4y.  Some 
Implications  of  the  differencee  between  the  measures 
obtained  with  schlsophrenics  and  with  normals  given 
LSD  are  discussed.  Further  applications  of  die  method 
are  suggested.  (Contractor's  abstract) 


BAY.01:002 

Baylor  U.  Coll,  of  Medicine,  Houston,  Tex. 

THE  TIME  SENSE:  ANCHOR  EFFECTS  AND  APPARENT 
DURATION,  by  S.  Goldstone,  W.  K.  Boardman,  andW.  T. 
Lhamon.  [1057]  [9]p.  incl.  tables.  (AFOSR-TN-S7-a02) 
(AF  18(602)79)  AD  120499  Unclassified 

Also  published  In  Jour.  Psychol.,  v.  44:  145-153,  May 
19597 

Anchor  effects  on  temporal  Judgments  of  a  standard 
physical  unit,  1  eec,  were  studied  in  121  normal  subjects 
divided  Into  3  groups:  short  anchor  (0.1  sec),  long  an¬ 
chor  (2.0  eec),  and  neutral  anchor  (1.0  sec).  Judgments 
under  all  anchor  conditions  ware  Influenced  In  the  ex¬ 
pected  direction.  The  short  anchor  pulled  judgments 
down,  while  the  long  anchor  pulled  judgments  up.  An 
anchor  reversed  condition  demonstrated  an  Interaction 
between  past  and  present  anchors. 
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Baylor  U.  Coll,  of  Medicine,  Houston,  Tex. 

THE  TIME  SENSE.  DIFFERENTIAL  EFFECT  OF 
SECOBARBITAL,  DEXTRO- AMPHETAMINE  SULFATE 
AND  PLACEBO  UPON  TIME  ESTIMATION  MEASURE¬ 
MENTS  IN  NORMAL  SUBJECTS,  by  S.  Goldstone,  W. 

K.  Boardman,  and  W.  T.  Lhamon.  [1957]  [13]p.  Incl. 
table,  refe.  (AFOSR-TN-57-277)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF  18- 
(603)79  and  U.S.  Public  Health  Service)  AD  126579 

'Jnela  settled 

Also  published  In  Brit.  Jour.  Psychol.,  v.  49:  324-326, 
Nov.  1956  (Title  varies). 

[Secobarbital],  dextro -amphetamine  and  placebo  were 
compared  with  respect  to  changes  produced  In  perceived 
duration  in  ninety  normal  subjects.  A  method  was  em¬ 
ployed  which  permitted  quantitative  derivation  of  a  sub¬ 
ject's  concept  of  1  sec,  pre-drug,  30  min  post-drug  and 
60  min  post- drug.  The  following  findings  were  obtained: 


(1)  a  significant  decrease  In  the  clock-measured  value 
of  the  apparent  second  with  the  Ingestion  of  dextro¬ 
amphetamine;  (2)  a  significant  Increase  in  the  clock- 
measured  value  of  the  apparent  second  with  the  Ingestion 
of  qulnal  barbltone;  and  (3)  a  trend  toward  Increase  in 
the  apparent  second  with  placebo.  These  findings  were 
discussed  in  terms  of  earlier  reports  and  a  theoretical 
framework  was  offered.  (Contractor’s  abstract) 
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Baylor  U.  Coll,  of  Medicine,  Houston,  Tex. 

PSYCHOPATHOLOGY  AND  PSYCHOPHYSIOLOGY  OF 
MINIMAL  LSD-25  DOSAGE,  by  T.  Greiner,  N.  R.  Burch, 
and  R.  Edelberg.  [1956]  [3]p.  Incl.  dlag.  (AFOSR-TN- 
57-377)  (AF  16(603)79>  AD  132451  Unclassified 

Also  published  In  A.M.A.  Arch.  Neurol,  and  Psychiatry, 
v.  79:  208-210,  Feb.  1958. 

Physiological  and  psychiatric  changes  In  man  from  dosee 
of  lysergic  acid  diethylamide  (LSD-25)  below  the  normal 
range  are  presented.  Seven  micrograms  activated  the 
nonspecific  galvanic  skin  response  and  induced  cycles 
of  rapid  and  profound  shifts  in  effect.  Between  7  Mg  and 
40  Mg  the  dosage  response  of  LSD  Is  consistent  with  the 
spectrum  of  psychopathology  associated  with  the  ill-de¬ 
fined  group  of  "borderline"  schisophrenic  processes. 


BAY.01:005 

Baylor  U.  Coll,  of  Medicine,  Houston,  Tex. 

DRUGS  AND  HUMAN  FATIGUE:  GSR  PARAMETERS,  by 
N-  R.  Burch  and  T.  Greiner.  [1958]  [8}p.  bid.  dlagre. 
(AFOSR-TN- 57-530)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  18(603)79]  and 
WADC  Aero  Medical  Lab.)  AD  136518  Unclassified 

Presented  at  Norway  meeting  of  the  NATO-AGARD, 

May  1956. 

Published  In  Jour.  Psychol.,  v.  45:  3-10,  Jan.  1958. 

Experiments  have  been  performed  measuring  fatigue  by 
uee  of  the  GSR  and  llluetratlng  shifts  In  GSR  response 
patterns  under  prolonged  wakehilness  and  drug-simulated 
fatigue.  Two  definite  types  of  fatigue  patterns  resulted: 
depression  and  hyper- excitability.  Depression  often 
precedes  or  alternates  with  excitability,  the  latter  being 
paralleled  by  behavioral  excitability  such  as  excessive 
laughter.  R  la  also  shown  that  prolonged  stress  pro¬ 
duces  both  behavioral  and  neurophysiological  mani¬ 
festations  of  fatigue. 
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BAY.01:006 

Baylor  U.  Coll.  o(  Medicine,  Houston,  Tex. 

ROLE  OF  A  SELECTIVE  MEMBRANE  IN  THE 
GALVANIC  SKIN  REFLEX  (Abstract),  by  R.  Edelberg, 

T.  Greiner,  and  N.  R.  Burch.  [1957]  [l]p.  (AF  18- 
(603)79)  Unclassified 

Presented  at  Seventy-eighth  meeting  of  the  Amer. 
Physiol.  Soc.,  Chicago,  HI.,  Apr.  15-19,  1957. 

Published  in  Fed.  Proc.,  v.  16:  33,  Mar.  1957. 

Although  the  vascular  and  the  sweat  gland  theories  of 
the  galvanic  skin  reflex  have  both  found  strong  support 
during  an  unsettled  65-year  controversy,  the  preponder¬ 
ance  of  evidence  can  be  interpreted  in  favor  of  a  mem¬ 
brane  hypothesis.  This  paper  offers  additional  evidence 
in  support  of  an  active  membrane  in  the  sweat  gland  and/ 
or  in  the  epidermal  epithelium  as  the  site  of  the  changes 
in  apparent  skin  resistance  following  both  emotional  and 
physiological  stimuli.  It  has  been  shown  by  a  system  of 
separate  but  simultaneous  recordings  from  2  homologous 
sites  that  the  GSR  is  profoundly  Influenced  by  the  nature 
and  concentration  of  the  electrolyte  in  contact  with  the 
skin.  Both  resistance  changes  and  potential  changes  are 
greatly  reduced  by  exposure  to  electrode  paste  or  low 
concentntions  of  NaCl  and  are  greatly  potentiated  by 
exposure  to  CaClj.  In  contact  with  appropriate  elec¬ 
trolytes,  the  membrane  shows  considerable  rectifier 
properties  and  the  GSR  is  strongly  influenced  by  the 
polarity  of  the  current.  It  has  further  been  demonstrated 
that  any  resistance  change  produced  by  artificial  vascu¬ 
lar  engorgement  is  an  artefact  resulting  from  the  pres¬ 
sure  of  the  engorged  segment  on  the  electrode.  It  is 
concluded  that  the  GSR  depends  upon  changes  in  the 
selective  penmatblUly  of  a  negi  u»»Iy  charged  mem¬ 
brane  whose  behavior  resembles  that  of  nerve  mem¬ 
brane. 


BAY.01:007 

baylor  U.  Coll,  of  Medicine,  Houston,  Tex. 

THRESHOLD  DOSES  OF  LSD  IN  HUMAN  SUBJECTS 
(Abstract),  by  T.  Greiner,  N.  R.  Burch,  and  R. 
Edelberg.  [1957]  [l]p.  (AF  18(603)79)  Unclassified 

Presented  at  Seventy -eighth  meeting  of  the  Amer. 
Physiol.  Soc.,  Chicago,  Ill.,  Apr.  15-19,  1957. 

Published  in  Fed.  Proc.,  v.  18.  303,  Mar.  1957. 

In  doses  above  40  Kg  LSD  prcduces  behavioral  altera¬ 
tions  and  florid  perceptual  distortions  that  have  been 
well  documented  in  human  subjects.  Performance  of 
complex  tasks  is  impossible  and  the  model  psychosis 
is  obvious  even  to  inexperienced  eyes.  Doses  below 
20  Kg  are  of  practical  concern  if  gross  performance 
is  spared,  but  sporatic  affect  disorders  yield  ideational 


and  motivational  impairment;  on  the  other  hand,  theoretic 
Interest  is  centered  about  the  possible  similarity  of  the 
threshold  "model"  psychosis  to  Incipient  schizophrenia. 
The  subjects  were  young,  nonpsychotic  males,  well 
aware  of  the  action  of  LSD.  A  series  of  doses  at 
intervals  of  a  week  ranged  from  4-20  pg,  along  with 
placebo.  All  data  were  Interpreted  In  a  double-blind 
state.  In  addition  to  frequent  psychiatric  Interviews, 
subjects  made  extensive  notes  of  their  attitudes  and 
thoughts  both  during  and  after  the  drug  effects.  An 
adjective  check  list  was  prepared  from  the  earlier  ex¬ 
periences.  Bioelectric  recordings  included  frequent 
samples  of  EEG  and  GSR.  Pupillary-iria  ratios  were 
measured  from  serial  photographs.  Severe  mood  swings 
were  outstanding  with  an  early  euphoric  phase  followed 
by  depressive  features.  Double-blind  judgment  about  the 
dosage  was  only  fair  with  many  inversions  In  the  ranking. 
Placebo  was  not  always  distinguished  although  ranked 
as  the  minimum  effect.  Alerting  patterns  in  EEG  and 
GSR  were  noted  in  the  dose  range  above  10  Kg.  The 
dosage  response  relationships  for  specific  disturbances 
of  affect  and  thought  will  be  described. 


BAY.01:008 

Baylor  U.  Coil,  of  Medicine,  Houston,  Tex. 

RIGHT- LEFT  GRADIENTS  IN  BODY  IMAGE,  BODY 
REACTIVITY,  AND  PERCEPTION,  by  S.  Fisher. 

[1958]  [32]p.  lncl.  refs.  (AFOSR-TN-58-1029) 

(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  (AF  18(603)79)  and  [U.  S.  Public  Health 
Service])  AD  162296  Unclassified 

Also  published  in  Genetic  Psychol.  Monographs,  v.  61: 

lit-fe  itto. 

A  study  was  mads  of  36  men  and  42  women  with  a  battery 
which  embraced  a  wide  variety  of  body  Image,  body  re¬ 
activity,  perceptual  and  personality  measures.  Right- 
handed  subjects  who  clearly  experience  the  right  side  of 
the  body  as  larger  than  the  left  more  often  manifest  a 
GSR  reactivity  pattern  Involving  greater  reactivity  on 
the  left  aide  aa  compared  to  the  right  eide  than  do  sub¬ 
jects  who  do  not  experience  such  a  distinction.  There 
is  a  significant  relationship  between  the  sex  attributes 
assigned  to  the  left  body  side  and  right-left  GSR  direc¬ 
tionality.  The  greater  the  degree  to  which  subjects  can 
clearly  differentiate  the  2  sex  roles  and  yet  simultane¬ 
ously  integrate  the  values  of  both  within  themselves,  the 
more  likely  they  art  to  (htlerenUate  the  2  sides  in  th> 
body  image  scheme  and  to  manliest  a  left  directional 
GSR  pattern.  Subjects  who  have  mature  body  images  are 
more  often  left  GSR  directional  than  subjects  charac¬ 
terized  by  an  Immature  body  image.  There  are  alao 
Individual  right-left  directionalities  in  perception  which 
generalize  beyond  single  perceptual  situations.  (Con¬ 
tractor's  abstract) 
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BAY.01:009  -  BAY.01:012 


BAY.01:009 

Baylor  U.  Coll,  of  Medicine,  Houston,  Tex. 

PREDICTION  OF  BODY  EXTERIOR  VS.  BODY  INTE¬ 
RIOR  REACTIVITY  FROM  A  BODY  IMAGE  SCHEMA, 
by  S.  Fisher.  [1958]  [7]p.  lncl.  table.  (AFOSR-TN-58- 
1030)  (AF  18(603)79)  AD  162297  Unclassified 

Also  published  In  Jour.  Personality,  v.  27:  56-62, 

Mar.  1959. 

Experiments  have  been  run  to  determlre  whether  indi¬ 
viduals  with  definite  body  image  boundaries  are  charac¬ 
terized  by  relatively  high  reactivity  in  the  outer  body 
layers  and  relatively  low  reactivity  in  the  body  interior. 
A  group  of  girls  9  to  15  years  of  age  were  tested.  The 
Rorschach  test  was  used  to  evaluate  boundary  definite¬ 
ness.  GSR  and  heart  rate  were  chosen  to  represent 
body  exterior  and  body  Interior  reactivity,  respectively. 
Results  show  that  the  Barrier  score  is  positively  corre¬ 
lated  with  no.  of  GSR  responses  (v  «  +.31,  p  <  .10)  and 
negatively  correlated  with  heart  rate  (  v  ■  .19). 


BAY.01:010 

Baylor  U.  Coll,  of  Medicine,  Houston,  Tex. 

A  DEVELOPMENTAL  ANALYSIS  OF  SOME  BODY 
IMAGE  AND  BODY  REACTIVITY  DIMENSIONS,  by  S. 
Fisher  and  R.  L.  Fisher.  [1958]  [I4]p.  incl.  table,  refs. 
(AFOSR-TN-58- 1031)  (AF  18(603)79)  AD  162298 

Unclassified 

Also  published  in  Child  Development,  v,  3D:  389-402, 
19i9T 

The  study  concerns  the  relationship  between  body  image 
concepts  of  the  right  and  left  body  sides  and  the  relative 
Galvanic  skin  response  (GSR)  reactivity  of  the  two  sides. 
119  right-handed  subjects  from  5  to  17  years  were  tested. 
Anlselkonlc  lenses,  puppets,  Rorschach  responses  and 
the  Thematic  Apperception  Test  were  employed.  Re¬ 
sults  indicate  (1)  left  directional  reactivity  is  rare  in 
right-handed  persons  until  adolescence;  (2)  only  chance 
relationships  exist  between  body  image  measures  and 
right-left  reactivity  patterns  before  adolescence;  (3)  ef¬ 
fective  differentiation  in  the  right-left  body  image  axis 
depends  somewhat  on  parental  models  exemplifying 
well  defined  sex  roles;  and  (4)  a  more  complex  system 
for  disposition  of  excitation  arises  at  adolescence. 


BAY.01:011 

Baylor  U.  Coll,  of  Medicine,  Houston,  Tex. 

EXTENSIONS  OF  THEORY  CONCERNING  BODY  IMAGE 
AND  BODY  REACTIVITY,  by  S.  Fisher.  [1958]  [8]p. 
incl.  refs.  (AFOSR-TN-58-1032)  (AF  18(603)79) 

Unclassified 
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Also  published  In  Psychosomatic  Med.,  v.  21:  142-149, 
Mar.-Apr.  1959. 

Previous  research  findings  have  indicated  that 
Important  socialization  experiences  may  become  trans¬ 
lated  into  body  image  attitudes  and  these  in  turn  into 
body  reactivity  gradients  or  landmarks.  On  this  basis 
a  theory  is  offered  that  proposes  that  many  of  the 
crucial  roles  learned  by  the  individual  need  to  be 
transposed  into  body  attitudes  before  they  can  become 
an  integral  part  of  his  identity.  A  further  formulation 
is  offered  that  views  many  psychosomatic  symptoms 
as  representing  distorted  attempts  by  individuals  under 
stress  to  maintain  fading  body  excitation  landmarks 
whose  existence  have  considerable  reassurance  value. 
(Contractor’s  abstract) 


BAY.01:012 

Baylor  U.  Coll,  of  Medicine,  Houston,  Tex. 

POSSIBLE  SENSITIZING  OF  TACTILE  RECEPTORS 
BY  THE  GALVANIC  SKIN  REFLEX  (Abstract),  by 
R.  Edelberg  and  N.  R.  Burch.  [1958]  [l]p.  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research 
under  (AF  16(603)79)  and  National  Institute  of  Mental 
Health)  Unclassified 

Presented  at  Eightieth  meeting  of  the  Amer.  Physiol. 

Soc.,  Philadelphia,  Pa.,  Apr.  14-18,  1958. 

Published  in  Fed.  Proc.,  v.  17:  39,  Mar.  1958, 

The  electrical  changes  of  the  GSR  may  be  in  part  a 
*y -preduet  of  the  sensitizing  of  tactile  receptors  by 
sympathetic  discharge.  Tactile  sensitivity  in  humans 
was  measured  with  a  vibratory  stimulus  of  250  cps,  GSR 
with  a  constant  current  system.  After  a  delay  of  5-20 
sec  following  the  onset  of  a  GSR  attending  emotional  or 
sensory  stimulation,  there  is  a  conspicuous  increase  in 
tactile  sensitivity  which  then  gradually  decays  unless 
further  GSRs  occur.  The  amount  of  change  in  threshold 
is  proportional  to  the  amplitude  of  the  GSR  but  tactile 
sensitivity  is  not  correlated  with  basal  resistance  per  se. 
This  change  is  observable  either  in  the  dry  state  or  under 
water  and  therefore  cannot  be  due  to  the  skin-softening 
action  of  sweat  as  proposed  by  Darrow.  Survey  of  the 
hand  and  forearm  shows  a  high  topical  correlation  be¬ 
tween  tactile  sensitivity  and  GSR  activity  in  regions  having 
similar  innervation.  The  temporal  and  spatial  relations 
are  consistent  with  the  hypothesis  that  both  the  galvanic 
changes  and  the  threshold  changes  are  common  effects  of 
the  release  o!  a  chemical  mediator  which  takes  longer  to 
diffuse  to  the  tactile  receptors  than  to  the  membrane  re¬ 
sponsible  for  the  skin's  resistance.  A  delayed  adrenal 
effect  may  be  Involved  as  wall. 
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BEL.01’003 

Bell  Aircraft  Corp.  [Rocket  Engine  Dept.]  Buffalo,  N.  Y. 

PROGRAM  OF  EXPLORATORY  RESEARCH  ON  ROCKET 
ENGINE  COMBUSTION,  by  T.  G.  Rossmann.  Final  rept. 
Sept.  15,  1956-Sept.  14,  1957.  Oct.  15,  1957,  75p.  lncl. 
lllus.  diagrs.  tables,  refs.  (Rept.  no.  02-982-026) 
(AFOSR-TR-58-17)  (AF  18(600)1156)  AD  148132; 

PB  136418  Unclassified 

Research  performed  during  the  report  period  consists 
of  two  phases.  Phase  B  Is  a  study  of  the  liquid  phase 
reaction  between  rocket  propellants.  Results  of  FNA/ 
hydrocarbon  mixing  studies  indicate  that  IWFNA  can  be 
used  In  place  of  W  FNA  but  that  red  and  white  acids 
cannot  be  used  Interchangeably.  Spectrophotometrlc 
methods  and  qualitative  organic  analyses  were  used  to 
Identify  FNA/hydrocart>on  reaction  products,  to  deduce 
the  reaction  sequence  and  to  estimate  the  extent  of  the 
reaction.  Phase  D  Is  the  observation  of  burning  propel¬ 
lants  In  rocket  engines.  Details  considered  are  (1)  a 
windowed  motor,  (2)  the  development  of  a  new  high¬ 
speed  flashing  unit,  (3)  a  single-sweep  mirror  camera, 
and  (4)  lllurr inatlng  optics  and  filters. 


BEL.01-.004 

Bell  Aircraft  Corp.  Rocket  Engine  Dept,  Buffalo,  N  Y. 

A  HIGH  SPEED  STRIP  CAMERA  FOV.  ROCKET  CHAM¬ 
BER  RESEARCH,  by  K.  R.  Stehling,  .'.  L.  Freeland,  and 
R.  Schmidt.  (1958]  (ll]p.  lncl.  lllus.  diagrs.  (AF  18- 
(600)1156)  Unclassified 

A  camera,  developed  at  the  Bell  Aire  -aft  Corporation 
for  the  photography  and  measurement  of  events  occurlng 
within  a  rocket  thrust  chamber,  Is  drtcrlbed.  It  Is  a 
continuous  "strip"  device  having  no  provision  for  sepa¬ 
ration  of  the  Images.  Hie  optical  trail  consists  of  an 
f/2.5,  178  mm  f.l  Aero  Ektar  ihotogra. >hle  lens  which 
focusses  the  light  on  a  2-ln.  by  2-ln.  fr  >nt-surface 
aluminized  mirror.  Tie  mirror-actual  ng  mechanism, 
details  of  which  are  presented,  allows  b  e  mirror  to 
sweep  through  a  40*  arc  at  a  rate  of  20*/  msec,  giving 
a  writing  speed  of  approximately  1000  ft, 'sec.  A  Packard 
G  iris  shutter  is  placed  In  front  of  the  le  is  to  prevent 
light  from  entering  the  lens  aperture  befi  re  and  after  an 
exposure  la  mads.  II  Is  pointed  out  that  lie  opening  and 
closing  of  the  shutter  can  be  synchronized  with  the 
beginning  and  end  of  the  mirror  s  travel,  .  nd  the  mirror 
In  turn  can  trigger  photoelectrlcally  the  e;  teraal  flashing 
light  source.  Tests  using  this  camera  hav  shown  that 
It  can  resolve  and  photograph  small  drople  s  traveling 
at  high  velocities.  Hie  mirror  mechanism  is  rugged 
and  dependable,  and  the  mirror's  speed  Is  teasonably 
linear.  Hie  useful  depth  of  field  at  4x  magnification  Is 
approximately  0.1  In.,  and  the  maximum  revolving  power 
is  calculated  to  be  423  Unes/mm. 


BRM. 01:001 

Birmingham  U.  Dept,  of  Physical  Metallurgy  (Gt.  Brit.). 

THE  MIGRATION  OF  GRAIN  BOUNDARIES  IN  METALS 
UNDER  THE  INFLUENCE  OF  A  TEMPERATURE 
GRADIENT,  by  R.  W.  Cahn  and  R.  W.  Lucas.  Technical 
summary  rept.  Oct.  1956  -  Oct.  1958,  lv.  lncl.  illus. 
diagrs.  refs.  (AFOSR-TN-5B-1056)  (AF  61(514)1020) 

AD  206641;  PB  146844  Unclassified 

An  exploratory  Investigation  of  temperature  gradient 
Induced  grain  boundary  migration  was  made  to  further 
the  knowledge  of  the  structure  of  high  angle  boundaries, 
the  structure  of  grain  boundaries  at  high  temperature, 
and  modification  of  these  structures  by  the  presence 
of  solute  atoms.  An  apparatus  with  a  constant  tempera¬ 
ture  bath,  capable  of  producing  a  range  of  temperature 
gradients,  was  constructed.  Large  grained  pclycrystal- 
line  specimens  of  Zn  were  used  for  the  experiments  on 
grain  boundary  migration.  Results  on  Zn  specimens 
indicate  that  It  Is  necessary  to  have  a  certain  concentra¬ 
tion  of  impurities  at  the  boundary,  and  the  boundary  must 
be  at  a  temperature  within  a  few  degrees  of  the  melting 
point  These  deductions  are  compatible  with  i  revlous 
observations  on  Al.  In  the  case  of  very  high  tempera¬ 
tures  and  low  impurity  concentrations,  Impurities 
not  only  Increase  the  rate  of  grain  boundary  migration 
but  appear  to  be  an  essential  cause  of  It.  (ASTIA 
abstract) 


BJ0.01:006 

BJorksten  Research  Foundation,  Madison,  Wls. 

STUDY  OF  CROSS  LINKAGES  IN  GELATIN,  by  H.  L. 
Gottlieb  and  J.  BJorksten.  Final  research  rept.  Mar. 

1957,  75p.  lncl.  tables.  (AFOSR-TR-57-26)  (AF  18(600)- 
1010)  AD  126444  Unclassified 

A  study  Is  being  made  of  the  effect  of  cross  linking  agents 
on  the  susceptibility  of  gelatin  to  enzymatic  hydrolysis. 

11  la  definitely  shown  that  tl.v  ei.iymellc  hydrolysis  Li 
Interfered  with  by  cross  Unking  agents.  The  work  covers 
chromium,  formaldehyde  and  p-benzoquionone  as  cross 
Unking  agents.  Amino  acids  in  the  hydrolysate  were 
determined  by  chromatography.  The  possible  error  is 
quite  large,  and  It  was  therefore  necessary  to  accumulate 
an  ihmiS  of  dsta  Sufficient  for  statistical  analysis.  While 
certain  amino  acids  seem  to  be  blocked  more  than  others. 
In  a  large  number  of  tests,  It  is  believed  that  a  separate 
pinpointed  study  will  be  necessary  to  determine  the  spe¬ 
cific  linkages  Involved.  Hie  present  broad  study  may 
prove  useful  In  aiding  to  select  promising  areas  for  pin¬ 
pointing.  Data  were  obtained  on  the  effect  of  preceding 
ionizing  radiation  on  the  hydrolysis  of  gelatin.  While  a 
few  of  the  series  seem  to  indicate  a  possibility  of  some 
effects,  the  fluctuations  and  variability  in  results  pre¬ 
clude  conclusions,  except  possibly  after  further  statistical 
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BJO.  01:007;  BJR.  01:001; 
BOS.  04:001;  BOS.  03:000 


study.  Sines  radiation  causes  breakage  of  chains  as  well 
as  cross  linkages,  composite  effects  are  to  be  dealth 
with  in  these  cases.  (Contractor's  abstract) 


BJ0.01:007 

BJorksten  Research  Foundation,  Madison,  Wis. 

A  COMMON  MOLECULAR  BASIS  FOR  THE  AGING 
SYNDROME,  by  J.  BJorksten.  [1958]  18p.  incl.  diagrs 
refs.  (AF  18(600)1010)  Unclassified' 

Also  published  in  Jour.  Amer.  Geriatrics  Soc..  v  6- 
W6-748,  Oct  1058. 

While  the  manifestations  of  aging  are  many,  there  are 
certain  underlying  phenomena  which  they  all  have  in 
common.  The  clinical  symptoms  of  degenerative 
diseases  have  been  observed  and  by  the  use  of  histo¬ 
logical  technique  definite  microscopic  changes  were 
found.  The  chemical  processes  underlying  these 
changes  have  not  been  properly  elucidated.  With  ad¬ 
vancing  age,  there  is  a  slowing  in  metabolism,  a  loss 
of  elasticity  of  the  tissues,  an  increasing  brittleness  in 
bone  and  cartilage,  a  loss  of  water  binding  capacity, 
and  above  all,  a  reduced  reuistance  to  disease  and  to 
trauma  of  all  kinds.  A  curve,  which  is  based  on  the 
mortality  rate  from  the  total  US  population,  shows  the 
reduced  resistance. 


BJR.01:001 

BJorksten  Research  Labs.,  Inc.,  Madison,  Wis. 

QUARTZ  FIBERS  IN  HIGH  TEMPERATURE  RESISTANT 
MATERIALS,  by  W.  S.  Fiedler,  B.  A.  Cash  and  others. 

Final  rept.  May  1,  1056-May  31,  1058,  71p.  incl.  illus. 
diagrs.  tables,  refs.  (AFOSR-TR-58-01)  (AF  18(603)42) 

AD  162132  Unclassified 

The  continuous  production  of  vitreous  silica  fiber  by 
cane  drawing  and  drawing  from  a  bushing  was  studied. 
Drawing  from  cane  gave  the  most  rapid  development  of 
a  method  for  producing  single  vitreous  silica  fibers. 

Fibers  were  drawn  to  a  fineness  of  8s.  Fibers  20s  in 
diameter  were  successfully  coated  with  metallic  A1  and 
Ag.  Hot-pressed  laminates  were  made  from  the  Al- 
coated  samples.  A  method  of  heating  the  cane  for  draw¬ 
ing  was  developed  to  utilize  a  carbon  resistor  surround¬ 
ing  the  Up  of  the  cane  which  allowed  for  close  tempera¬ 
ture  control.  The  life  of  the  cartoon  resistor,  although 
limited,  was  sufficient  to  allow  the  drawing  of  one  length 
of  cane  at  a  time.  The  development  of  bushing  spinning 
resolved  itself  into  a  problem  of  protecting  the  high 
melting  metals  (Mo.  Nb,  Ta,  and  W)  from  the  effects  of 
high  temperature  oxidaUon.  Progress  was  made  toward 
the  development  of  an  inert  gas  shield  for  these  bushings. 
Special  measuring  techniques  indicated  that  tensiie 
strengths  of  the  fibers  produced  from  cane  in  the  20- u 
range  were  in  the  range  of  75.000  to  400.000  pel.  The 
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coating  technique  of  drawing  the  fibers  through  molten 
A1  did  not  degrade  the  tensile  strength  of  these  fibers. 
Dense,  well-appearing  laminates  could  be  produced  from 
these  A1  fibers.  (ASTTA  abstract) 


BOS. 04:001 

Boston  U.  Dept,  of  Biology,  Mass. 

A  DEVICE  FOR  SIMULTANEOUS  MICROSCOPIC  OBSER¬ 
VATION  OF  PERIPHERAL  AND  VISCERAL  CIRCULA¬ 
TION,  by  K.  A.  Arendt.  [1057]  Op.  incl.  lUus.  ettagr. 
(AFOSR-TN-57-800)  (AF  40(638)44)  AD  148034 

Unclassified 

Also  published  in  Proc.  Exper.  Biol.  Med.,  v.  07:  12-14, 


A  method  is  described  for  simultaneous  comparison  and 
photographic  recording  by  still  or  moUon  pictures  of  the 
mic  roclrculation  in  two  different  areas  of  the  same 
animal.  The  apparatus  consists  of  a  field-splitting  device 
which  is  placed  over  the  oculars  of  two  microscopes 
adapted  at  present  for  use  with  cheek  pouch  and  the  meso- 
cecum  of  the  golden  hamster.  (Contractor’s  abstract) 


BOS.02-.000 

Boston  U.  [Dept,  of  Physics]  Mass. 

NEUTRONS  FROM  THE  HES  BOMBARDMENT  OF  B10 
by  F.  AJzenberg-Selove,  M.  L.  Bullock,  and  E.  Almqvist. 
[1057]  [24]p.  incl.  diagrs.  table,  refs.  (AFQSR-TN-57- 
445)  (Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  [AF  10(600)007],  Atomic  Energy  Com¬ 
mission  and  Atomic  Energy  of  Canada,  Ltd.)  AD  136435 

Unclassified 

Pr -vented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York. 
Jan.  30-Feb.  2,  1957. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  H, 
v.  2:  38,  Jsn.  30,  1057. 

Also  published  in  Phys.  Rev.,  v.  108:  1284-1268,  Dec.  1, 
1057. 

The  neutron  spectrum  from  the.B10(HeS,n)N12  reaction 
has  been  studied  at  bombarding  energies  of  2.54  and 
3.80  mev  by  the  method  of  proton  recoils  in  nuclear 
emulsions.  The  Q  value  of  the  reaction  has  been  meas¬ 
ured  to  be  1.46  a  0.06  mev.  The  mass  of  N12  is  found 
to  be  12.02255  *  0.00007  amu.  The  data  also  indicate 

excited  states  of  N12  at  1.06  *  0.08,  1.56  *  0.08,  (1.97  * 
0.010),  2.35  *  0.08,  3.18  *  0.015,  and  3.46  *  0.15  mev, 
in  good  agreement  with  the  known  levels  of  the  mirror 

nucleus,  B12.  At  the  bombarding  energy  of  2.54  mev, 
the  center  of  mass  angular  distribution  of  the  ground 
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state  neutrons  Is  Isotropic,  while  at  3,60  mev,  the  angu¬ 
lar  distribution  is  peaked  forward  so  that  the  ratio 
I(0)/I(140)  •  2.8  ±  0.7.  (Contractor's  abstract,  modified) 


BOS.02:010 

Boston  U.  [Dept,  of  Physics]  Mass. 

ANGULAR  DISTRIBUTIONS:  OF  NEUTRONS  FROM 

Al27(d,n)Sl28,  by  A.  G.  Rubin.  [1957]  22p.  dlagrs.  refs. 
(AFOSR-TN-57-446)  [AF  18(600)997]  AD  136436 

Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  □, 
v.  2:  233-234,  Apr.  ft,  1957. 

Also  published  In  Phys.  Rev.,  v.  108:  62-68,  Oct  1,  1957. 

By  using  the  method  of  proton  recoils  In  nuclear  emul¬ 
sions  -nguiar  distribution  of  neutrons  emitted  to  low- 
’  ,a  27  28 

lying  states  of  ST  “  In  the  reaction  A1  (d,n)Sl  have 
been  obtained  at  deuteron  energies  of  2.16  and  6.00  mev. 
As  might  be  expected,  the  angular  distribution*  obtained 
at  Etf  »  2.16  mev  show  considerable  deviations  from  the 

predictions  of  the  simple  Butler  stripping  theory.  The 
anr-lar  distributions  obtained  at  Etf  -  6.00  mev  have 

been  analysed  by  means  of  the  Butler  theory  to  obtain 
parities  and  limits  on  the  spins  of  SI28  states.  These 
results  are,  for  the  ground  state,  J*  ■  0+,  1+,  4  ,  or 
5+;  1.78- mev  state,  J*  -  2*  or  3*;  4.82-mev  state,  J  ■ 
1*  to  4';  8.24-mev  state,  J*  *  2+  or  3+;  6.88-mev  state, 
J*  -  (1*  to  4');  7.90-mev  state,  J*  -  2*  or  3+;  8.57-mev 

state,  J*  ■  2*  or  3+;  9.39-mev  staU,  J*  -  2*  or  3*.  It 
Is  pointed  out  that  the  odd  parity  of  the  4.62-mflv  state 

of  si*®  is  consistent  with  the  possible  shell -moo?l 
states  of  a  spheroidal  nucleus.  (Contractor's  abstract) 


Van  de  Graaff  generator.  Neutrons  were  detected  by 
means  of  400-4  Ilford  C-2  emulsions  placed  at  9  angles 
to  the  Incident  beam.  The  plates  were  scanned  with  a 
Lett*  binocular  microscope  equipped  with  a  moving 
stage  at  1000  magnification.  Neutron  spectra  were 
obtained  at  8  angles  from  0“  to  120*.  A  total  of  12,500 

28 

tracks  was  scanned.  Excited  states  of  Si  were  obtained 
from  these  measurements  from  1.78  *  0.10  to  10.25  * 

0.06  mev.  The  cross-section  for  formation  of  the  9.37 
state  of  0*  Is  10.1  mllllbama  per  steradlan,  within  a 
factor  of  2.  A  second  bombardment  for  the  same  reaction 
was  made  with  a  bombarding  energy  of  6.00  mev  to  ob¬ 
tain  valid  stripping  angular  distributions;  emulsions  were 
placed  at  9  angles  to  the  Incident  beam,  at  15*  intervals, 
from  0*  to  135*.  The  angular  distributions  which  were  ob¬ 
tained  were  compared  with  the  Butler  stripping  theory 
to  obtain  the  parities  and  limits  on  the  spins  of  the  states 

In  si*®  which  were  reached  In  the  reaction.  A  thin  target 
of  Isotopic  B  was  bombarded  with  7.03  mev  protons.  The 

neutrons  from  tl.e  B11(p,n)C11  reaction  indicated  an 

excited  state  of  C11  at  2.01  *  0.08  mev.  The  reaction 

P3l(p,n)S31  was  studied  at  Ep  *  17.2  mev.  The  energy 
spectrum  of  the  neutrons  was  determined  by  means  of 
proton-recoil  measurements  in  nuclear  emulsions.  The 

Ucess  (M  -  A)  of  S31  was  calculated  to  be  -10.04  * 

0.20  mev.  Excited  states  of  S31  were  located  at  1.15  * 
0.15,  2.28  *  0.20,  3.35  *  0.20,  4.51  ±  0.15,  5.94  *  0.30, 
and  6.41  ±  0.20  mev. 


B 03.02:012 

Boston  U.  Dept,  of  Physics,  Mass. 

[NEUTRON  ENERGIES  FROM  NUCLEAR  PLATE 
MEASUREMENTS],  by  F.  AJaenberg-Selove.  Final 
quarterly  progress  rept.  no.  18,  Sept.  30,  1957  [8]p. 
lncl.  dlagrs.  (AFOSR-TR-57-68)  (AF  18(600)997) 

AD  136596  Unclassified 

The  report  contains  lists  of  staff  members,  progress 
reports,  publications  and  published  abstracts,  theses, 
»nd  papers  presented  at  meetings  during  the  period  of 
the  contract. 


BOS.02.011 

Boston  U.  [Dept  of  Physics]  Mass. 

AN  EXPERIMENTAL  STUDY  OF  THE  REACTION 
Al27(d,n)Sl28,  by  A.  G.  Rubin.  1957,  I31p.  lncl.  lllus. 
dlagrs.  tables,  refs.  (AF06R-TN-57-636)  (AF  18- 
(600)997)  AD  136623;  PB  137528  Unclassified 

The  neutron  spectrum  and  angular  distributions  of 

27  28 

neutron  groups  from  the  reaction  A1  (d,n)Sl  were 
obtained  by  the  method  of  proton  recoils  In  nuclear 
emulsions.  A  thin  A1  target  was  bombarded  with 
2.16-mev  deuterons  from  the  M.I.T.  Rockefeller 


BOS.03:004 


Boston  U.  Dept  of  Physics,  Mass. 


THE  LANGEVTN  EQUATION  AND  THE  H  THEOREM 
(Abstract),  by  A.  Siegel.  [1957]  [l]p.  (AF  18(603)29) 


Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30-  Feb.  2,  1957. 


Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  >:  23, 
Jan.  35T1WT. 
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The  Langevln  equation,  a  +  ya  -  a(t),  where  y  Is  a  con¬ 
stant  and  a(t)  is  the  derivative  of  the  Weiner  random 
function,  gives  probability  distributions  for  o(t)  that 
are  symmetrical  in  time.  Nonetheless,  the  sample 
functions  show  an  exponential  decay  If  the  Initial  value 
of  a  is  fixed.  The  set  of  curves  a  (t)  is  ergodlc;  this 
follows  from  the  ergodlcity  of  the  Wiener  function. 
Physically  this  means  that  its  probability  distributions 
could  be  duplicated  by  a  set  consisting  only  of  a  single 
suitably  constructed  infinite  curve  and  all  those  curves 
obtainable  from  it  by  time  displacement  (all  values  of 
time  displacement  being  equally  weighted).  From  the 
time  symmetry'  of  the  distributions  one  can  Infer  that 
there  Is  no  difference  between  the  essential  structure 
of  this  curve  and  that  obtained  from  It  by  reversing  the 
time.  Almost  all  of  the  curves  of  the  set  are  H  curves, 
reconciling  time  reversibility  with  the  overwhelming 
tendency  of  systems  to  approach  equilibrium.  These 
remarks  lend  themselves  readily  to  graphical  demon¬ 
stration. 


B£S.C3W)5 

Boston  U.  Dept,  of  Physics,  Mass. 

QUANTUM  EFFECTS  IN  BROWNIAN  MOTION,  by  H. 
Goldring  and  A.  Siegel.  June  26,  1957,  19p.  lncl.  dlagrs. 
tables,  refs.  (AFOSR-TN-58-345)  (AF  18(603)29) 

AD  158616  Unclassified 

The  equations  of  motion  of  particles  in  a  random 
process  are  given  by  the  Langevln  equation  x  +  cx  -  F(t), 
where  F(t)  Is  the  random  force  acting  on  the  particle. 
This  random  force  Is  prescribed  by  means  of  a  spectral 
distribution  function  which  in  the  classical  case  Is 
proportional  to  kT  and  in  the  quantum  mechanical  case 

Is  proportional  to-ficc/e*  -  1,  where  a  »-fitj/kT.  The 
correlation  functions  of  the  particle  velocity  In  the 
random  process  are  calculated  for  the  classical  and 
quantum  mechanical  cases  In  order  to  Investigate  the 
possible  manifestations  of  quantum  effects  and  their 
magnitude.  A  method  for  calculating  the  correlation 
function  for  the  particle  displacement  la  also  indicated. 

It  la  shown  that  the  force  spectrum  la  Independent  of  the 
statistics  of  the  colliding  particles  if  the  process  is 
regarded  as  an  additive  one,  t.e.,  if  the  time  of  collision 
Is  neglected. 


BOS. 03:006 

Boston  U.  Dept,  of  Physics,  Mass. 

STOCHASTIC  BASIS  OF  THE  EULERIAN  VARIATIONAL 
PRINCIPLE  IN  LINEAR  DISSIPATIVE  PROCESSES,  by 
A.  Siegel  (1957]  [7]p.  [AFOSR-TN-58-345a]  (AF  18- 
<603>291  Unclassified 

Also  published  in  Phys.  Rev.,  v.  106-  609-615  May  It 
1957.  ’ 


Tbe  application  of  the  Eulerian  variational  method  to  the 
Onsager  Lagrangisn  of  a  linear  dissipative  process  Im¬ 
plies  that  variables  undergoing  strong  spontaneous 
fluctuations  (i.e,,  following  curves  other  than  the  char¬ 
acteristic  exponential  decay  from  a  given  initial  value) 
obey,  on  a  macroscopic  time  scale  a  simple  differential 
equation  which  also  describes  the  more  usual  exponential 
decay  curve.  To  Justify  this  from  the  stochastic  model 
of  such  pr\.cesKt3  in  which  the  variable  obeys  the 
Langevln  equation,  requires  that  two  things  be  proved: 

(1)  as  a  necessary  condition,  that  the  stochastic  curves 
under  the  given  conditions  do  indeed  cluster  strongly 
about  the  solution  of  the  differential  equation;  (2)  as  a 
sufficient  condition,  that  the  approximate  time  Integral 
(actually  obtained  as  a  finite  sum)  of  the  Onsager 
Lagrangian  be  close  to  Its  relative  minimum,  for  a  time 
subdivision  that  is  fine  In  the  macroscopic  sense.  (1)  is 
proved  by  deriving  the  conditional  probability  density  of 
the  Larigevin  variable  at  a  time  Intermediate  between 
two  other  times  from  the  values  of  the  variables  at  these 
times.  The  proof  of  (2),  which  utilizes  this  distribution 
function,  follows  lines  similar  to  the  more  special  case 
previously  treated  by  the  author.  (Contractor's  abstract) 


BRU.OLOOl 

Brandeis  U.  [Dept,  of  Physics]  Waltham,  Mass. 

LINEARIZED  BOUNDARY  PROBLEMS  IN  KINETIC 
THEORY  (Abstract),  by  S.  Zierlng  and  E.  P.  Gross. 
[1857]  [l]p.  [AF  49(638)27]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1857. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2:  203 
Apr.  25,  1857. 

The  steady  flow  of  a  gas  between  two  parallel  plates  is 
Investigated  by  solving  the  linearized  Boltzmann  equa¬ 
tion  with  the  distribution  function  subject  to  simple 
microscopic  boundary  conditions.  Examination  of  the 
low-pressure  limit  shows  the  essentially  discontinuous 
nature  of  the  distribution  In  velocity.  To  satisfy  bound¬ 
ary  conditions,  one  should  distinguish  between  velocities 
directed  towards  and  away  from  a  solid.  Accordingly, 
Yvon's  method  in  radiative  transfer  theory  is  followed, 
and  expansion  is  undertaken  of  each  section  of  the  dis¬ 
tribution  In  polynomials  orthogonal  over  the  respective 
half  of  the  velocity  range.  The  space  dependent  coef¬ 
ficients  satisfy  a  set  of  linear  differential  equations. 

Tills  technique  is  applied  to  the  problems  of  shear  flow 
and  heat  conduction  to  obtain  solutions  valid  for  arbi¬ 
trary  ratios  of  mean  free  path  to  plate  separation.  Lin- 
••rifcktion  restricts  the  validity  to  low  speeds  and  small 
temperature  differences.  Numerical  results  are  obtained 
for  inverse  fifth  and  hard  sphere  molecules.  Rapid  con¬ 
vergence  over  the  entire  pressure  region  Is  a  direct 
consequence  of  strict  embodiment  of  the  discontinuous 
feature.  The  lowest  approximation  agrees  with  high 
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approximations  of  the  slowly  convergent  full  range 
methods  of  Chang  and  Uhlenbeck  and  Mott-Smith. 


BRU.01-.002 

Braudels  U.  [Dept,  of  Physics]  Waltham,  Mass. 

THEORY  OF  THE  POLARON  (Abstract),  by  E.  P. 

Gross  and  C.  Willis.  [1957]  [l]p.  [AF  49(638)27] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2: 
186-187,  Apr.  25,  1957. 

A  study  is  made  of  the  energy  spectrum  and  eigenfunc¬ 
tions  of  the  polaron  Hamiltonian,  for  which  the  inter¬ 
action  of  electron  and  lattice  vibrations  is  Unear  in  the 

creation  operator  o£  and  the  annihilation  operator 
of  the  lattice  quanta.  The  unitary  transformation  u  -  e 
is  introduced,  where  s  =  1^  Ior 

which  the  <pfc(q)  depend  on  the  electron  coordinate  q  and 

also  contain  parameters  representing  averages  over  the 
electron  state.  The  new  lattice  coordinates  are  meas¬ 
ured  with  respect  to  a  weighted  function  of  instantane¬ 
ous  and  average  electron  coordinates  which  depends 
on  the  coupling  strength.  The  transformed  Hamiltonian 

is  found  to  be  a  quadratic  form  in  and  o£.  The  trial 
functions  *(q)‘*(\»k)  are  used  in  order  to  obtain  the 

lowest  energy  state.  If  ©  represents  the  vacuum  state, 
and  *  is  a  plane  wave,  and  ^(q)  depend  only  on  the 

instantaneous  electron  coordinate,  then  the  procedure 
leads  to  the  intermediate  coupling  theory.  If  <e  is  local¬ 
ized  and  <ck(q)  depends  only  on  average  electron  state 

then  the  strong  Umlt  is  obtained.  With  more  general 
t ,  *  the  physical  effects  of  the  small  oscillation 

theory  are  obtained  and  an  accurate  description  of  the 
transition  region  is  derived.  The  results  are  readily 
generaUzed  to  the  case  of  many  electrons. 


BRU.01:003 

Brandeis  U.  [Dept,  of  Physics]  Waltham,  Mass. 

UNIFIED  THEORY  OF  INTERACTING  BOSONS,  by 
E.  P.  Gross.  [1958]  l2p.  (Technical  note  no.  1) 
(AFOSR-TN-58-509)  (AF  49(638)27)  AD  158320 

Unclassified 

PubUsh'-d  Li  Phys.  Rev.,  v.  106:  161-162,  Apr.  1,  1957. 
A  method  is  outlined  which  is  supposed  to  apply  to  the 


calculation  of  the  energy  spectrum  of  heUum  in  the 
soUd  and  in  the  liquid  state.  The  equations  of  motion 
for  the  quantized  ampUtudes  are  at  first  solved  for 
classical  ampUtudes;  *rom  the  solutions,  inferences 
are  made  regarding  the  solution  of  the  original  problem. 


BRU.01:004 

Brandeis  U.  [Dept,  of  Physics]  Waltham,  Mass. 

CLASSICAL  THEORY  OF  BOSON  WAVE  FIELDS,  by 
E  P  Gross.  [1958]  21p.  (Technical  note  no.  2)  (AFOSR- 
TN-58-510)  (AF  49(638)27)  AD  158321  Unclassified 

Also  published  la  Ann.  Phys.,  v.  4:  57-74,  May  1958. 

The  subject  of  discussion  is  the  Hamiltonian  for  a  sys¬ 
tem  of  bosons  interacting  by  two  body  forces,  as  ex¬ 
pressed  in  the  formaUsm  of  second  quantization.  In  this 
paper,  we  examine  properties  of  the  classical  wave  field 
governed  by  the  Hamiltonian.  For  a  general  potential 
there  is  always  an  exact  solution  representing  a  uniform 
density.  Exact  solutions  are  exhibited,  which  represent 
disturbances  of  a  definite  velocity  and  of  arbitrary  ampU- 
tude.  For  small  ampUtudes  the  disturbances  obey 
Bogolyubov’s  dispersion  relation.  Corresponding  exact 
solutions  are  found  for  disturbances  when  the  system 
moves  as  a  whole.  For  suitably  attractive  potentials  we 
find  a  class  of  exact  solutions,  degenerate  in  energy, 
with  spatially  periodic  density.  These  solutions  have  a 
lower  energy  than  the  uniform  type.  Small  amplitude 
excitations  are  investigated  for  the  periodic  case.  They 
are  phonon*  for  long  wave  lengths,  but  show  a  band 
character  at  shorter  wave  lengths.  A  theory  of  the 
motion  of  foreign  atoms  in  the  boson  fluid  is  formulated. 
(Contractor's  abstract) 


BRU.01:005 

Brandeis  U.  [Dept,  of  Physics]  Waltham,  Mass. 

KINETIC  THEORY  OF  LINEAR  SHEAR  FLOW,  by  E. 

P.  Gross  and  S.  Ziering.  [1958]  [10]p.  incl.  diagrs. 
(Technical  note  no.  3)  (AFOSR-TN-58-511)  (AF  49- 
(638)27)  AD  158322  Unclassified 

Also  oubUshed  in  Phys.  Fluid*,  v.  1:  215-224,  May-June 

T55T - 

The  flow  of  a  monatomic  gas  between  two  parallel  plates 
kept  at  the  same  temperature  and  moving  in  opposite 
direction*  is  studied.  The  retative  velocity  of  the  plates 
1*  much  smaUer  than  the  speed  of  sound.  The  deviation 
from  the  equlUbrium  distribution,  «j(c,  x),  satisfies  the 
Uneartaed  Boltzmann  equation.  The  customary  boundary 
conditions  are  adopted  in  which  a  fraction  of  the  mole¬ 
cules  is  specularly  reflected  ana  the  rest  emitted  with  a 
Maxwellian  distribution  characteristic  of  the  plate.  The 
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method  consists  of  setting  <p  =  <e+  for  >  0  and  <p  *  tp~ 
for  <  0  so  that  positive  and  negative  velocities  are 
distinguished.  We  take  cp**  a.^xjc  +a*(x)c  c  .  The 

space  functions  are  determined  by  taking  half- range  ve¬ 
locity  moments  of  the  Boltzmann  equation.  Explicit  re¬ 
sults  for  the  distribution  function,  flow  velocity  and 
stress  are  given  for  a  general  law  of  force.  Numerical 
results  are  worked  out  for  hard  sphere  molecules.  The 
method  treats  both  microscopic  boundary  conditions 
and  conservation  laws  exactly.  Precise  results  are  ob¬ 
tained  both  for  the  low-pressure  region  and  for  the  high- 
pressure  coefficient  of  viscosity.  The  region  of  slip 
flow  is  analyzed.  Maxwell's  slip  condition  is  remarkably 
close  to  the  condition  obtained  here  from  the  kinetic 
theory.  In  this  region  of  pressures,  the  deviations  from 
the  velocity  profile  of  the  hydrodynamic  slip  flow  theory 
are  everywhere  very  small,  and  are  completely  negligi¬ 
ble  at  distances  greater  thin  1/8  of  a  mean  free  path 
from  a  plate.  (Contractor's  abstract) 


BRU.01-.006 

Brandeis  U.  [Dept,  of  Physics]  Waltham,  Mass. 

RAYLEIGH’S  PROBLEM  AND  KINETIC  THEORY  OF 
GASES  (Abstract),  by  E.  A.  Jackson  and  E.  P.  Grose. 
[1958]  [l]p.  [AF  49(638)27]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  29- Feb.  1,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  3: 

65,  Jan.  29,  1958. 

The  problem  of  an  Infinite  plate  in  a  gas  set  impulsively 
into  uniform  motion  along  Its  plane  is  studied.  We 
seek  solutions  of  the  linearized  Boltzmann  equation 
appropriate  to  the  case  when  the  speed  of  the  plate  Is 
less  than  the  sound  speed.  The  accurate  description 
of  the  gas  depends  on  distinguishing  between  the  mole¬ 
cules  which  are  impinging  on,  or  leaving,  the  plate.  In 
order  to  do  this  we  use  Yvon’s  method  of  half-range  dis¬ 
tribution  functions  previously  used  to  study  the  Couetta 
flow  problem  for  all  values  of  density.  This  method  en¬ 
ables  us  to  satisfy  the  boundary  conditions  and  thereby 
obtain  exact  results  for  both  long  and  short  times.  With 
the  problem  formulated  in  terms  of  half-range  distribu¬ 
tion  functions,  it  is  necessary  to  use  only  a  few  velocity 
polynomials  to  obtain  excellent  results.  Comparing  the 
results  with  those  based  on  the  Navler-Stokes  theory 
and  by  Grad's  thirteen  moment  method,  it  is  found  that 
they  become  Inaccurate  for  times  less  than  the  collision 
period. 

BRU.01-.007 

Brandeis  U.  [Dept,  of  Physics]  Waltham,  Mass. 

THEORY  OF  NONLINEAR  BOSON  FIELDS  (Abstract), 


by  E.  P.  Gross.  [1958]  [l]p.  [AF  49(838)27] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  29- Feb.  1,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  □,  v.  3: 

54,  Jan.  29,  1958. 

The  Hamiltonian  is  studied  for  nonrelativlstic  Interacting 
bosons  (such  as  helium  atoms)  written  In  the  formalism 
of  second  quantization.  The  approach  is  based  on  an 
analysis  of  exact  solutions  of  the  associated  classical 
equations  of  motion.  There  is  always  a  solution  in  which 
the  wave  field  Is  spatially  uniform;  for  a  purely  repulsive 
potential  this  is  the  lowest  energy  solution.  Solutions  are 
found  which  represent  large  amplitude  disturbances  which 
for  small  amplitudes  satisfy  the  Bogolyubov  relation  be¬ 
tween  frequency  and  wave  vector.  For  a  potential  with 
a  sufficiently  strong  attractive  part,  there  to  a  spatially 
periodic  solution.  This  Is  shown  to  be  the  appropriate 
solution  for  liquid  helium.  The  associated  disturbances 
have  phonon  character  for  long  wavelength  but  the  spec¬ 
trum  has  a  band  character  at  short  wavelengtns.  A  pro¬ 
cedure  is  given  for  finding  corresponding  quantum  wave 
functions.  A  variety  of  problems,  such  as  the  behavior 
of  the  bosop  fluid  in  a  rotating  cylinder,  flowing  through 
a  pipe,  propagating  disturbances  on  a  carrier  back¬ 
ground,  is  solved  by  investigating  the  solutions  of  the 
classical  fluid  with  appropriate  boundary  conditions. 


BRU.01:008 

Brandeis  U.  [Dept,  of  Physics]  Waltham,  Mass. 

KINETIC  THEORY  OF  THE  IMPULSIVE  MOTION  OF 
AN  INFINITE  PLANE,  by  E.  P.  Gross  and  E.  A. 

Jackson.  [1958]  [ll]p.  lncl.  refs.  [AF  49(638)27] 

Unclassified 

Published  in  Phys.  Fluids,  v.  1:  318-328,  July-Aug.  1958. 

The  half- range  method  of  solution  of  the  Boltzmann  equa¬ 
tion  is  used  to  give  a  kinetic  theory  treatment  of  the 
Rayleigh  problem.  In  contrast  to  the  Navler-Stokes  or 
Grad  theories,  the  method  yields  exact  results  for  the 
initial  stress  and  slip  velocity  at  the  boundary.  It  also 
indicates  corrections  to  the  classical  Rayleigh  results, 
even  at  long  times  compared  to  the  collision  periods  of 
the  gas  molecules.  The  corrections  are  shown  to  be  re¬ 
lated  to  the  usual  slip  boundary  conditions  of  hydro¬ 
dynamics  plus  an  additional  part  arising  from  bound¬ 
ary  layer  effects.  The  half- range  method  predicts  cor¬ 
rections  to  the  standard  methods  of  between  10%-25%  for 
all  values  of  the  time.  (Contractor’s  abstract) 
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BIR.01:001 

Breda  Istltuto  di  Rlcherche  Scientifiche  Appliccte  all' 
Industrla,  Milan  (Italy). 

RESEARCH  ON  THE  INFLUENCE  OF  ULTRASONIC 
WAVES  ON  METALLIC  CORROSION,  by  A.  Reggiorl 
and  T.  Songa.  Nov.  15,  1958,  lv.  incl.  Ulus,  diagra. 
tables.  (Rept.  no.  2371)  (AFOSR-TR-57-3)  (AF61- 
(514)873)  AD  115033  Unclassified 

Literature  on  the  effects  of  ultrasonic  waves  on  corro¬ 
sion  was  surveyed.  Equipment  and  techniques  were 
developed  to  make  corrosion  tests  on  metals  In  (1) 
stagnant  solutions,  (2)  solutions  with  ultrasonic  waves, 
(3)  solutions  with  mechanical  agitation,  and  (4)  solutions 
with  mechanical  agitation  and  ultrasonic  waves.  The 
ultrasonic  waves  were  imparted  by  a  quarts  transducer 
to  the  solution  in  which  the  corrosion  specimens  were 
Immersed.  The  corrosion  was  measured  by  the  po¬ 
tential  of  the  sample  under  test  against  a  saturated 
calomel  electrode  and  by  the  determination  of  the  total 
Fe  dissolved  In  the  attacking  solution  In  the  course  of 
the  te.it.  Ni-Cr  18-8  stainless  steel  and  Armco  Fe 
were  submitted  to  corrosion  tests  with  the  use  of  N 
HC1  and  N/100  HC1,  respectively,  in  the  different  condi¬ 
tions  of  the  solutions.  Corrosion  tests  were  also  made, 
in  the  same  conditions  and  on  the  same  materials,  but 
with  the  solutions  saturated  with  pure  N  or  with  pure  O 
instead  of  air.  The  Influence  of  the  ultrasonic  waves 
on  the  corrosion  of  the  stainless  steel  and  Armco  Fe 
was  studied.  The  presence  of  ultrasonic  waves  In  the 
electrolyte  increases  the  rate  of  corrosion  on  both 
steels.  The  tests  with  gas  saturated  solutions  showed 
that  this  action  of  the  ultrasonic  waves  is  connected 
with  the  presence  of  O  in  the  attacking  solution.  A 
magnetostrlctlve  ultrasonic  wave  generator  was  built 
for  work  on  corrosion  with  the  use  of  ultrasonic  waves 
of  different  enerey  and  frequency  and  different  elec¬ 
trolytes. 


BRL01-.005 

Brigham  Young  U.  Dept,  of  Chemistry,  Provo,  Utah. 

THE  CATALYTIC  HYDROGENATION  ACTIVITY  OF 
RHENIUM  BLACKS  PRODUCED  BY  THE  ACTION  OF 
SODIUM  BOROHYDRIDE  ON  AMMONIUM  PERRHE- 
NATE  AND  OF  TETRAHYDROPYRAN  ON  RHENIUM 
HEPTOXIDE,  by  J.  H.  Johnson.  Oct.  1956,  99p.  Incl. 
tables.  (AFOSR-TN- 58107)  (AF  18(600)1164) 

AD  152016  Unclassified 

A  study  was  made  of  the  catalytic  activities  of  two 
rhenium  compounds  on  the  hydrogenation  of  various 
organic  substances.  It  was  found  that  the  activity  of  the 
catalyst  RejOj  was  generally  equal  to  or  greater  than 

that  for  previously  studied  rhenium  catalysts.  The 
second  catalyst,  obtained  from  the  reaction  of  tetra- 
hydropyran  with  rhenium  heptoxide,  exhibited  unique 
properties  In  that  benzene  was  hydrogenated  with 


greater  ease  than  nitrobenzene.  It  was  found  that  both 
catalysts  were  much  more  active  than  platinum  or 
Raney  nickel  in  reducing  acetic  acid. 


BRI.01:006 


Brigham  Young  U.  Dept,  of  Chemistry,  Provo,  Utah. 


THE  PREPARATION  AND  CATALYTIC  PROPERTIES 
OF  RHENIUM  BLACKS  OBTAINED  BY  REDUCTION  OF 
Re(VII)  IN  ANHYDROUS  AMMONIA  AND  AMINES  WITH 
ALKALI  METALS,  by  D.  W.  Seegmiller.  Sept.  3,  1957, 
125p.  incl.  diagra.  tables,  refs.  (AFOSR-TN-58-108) 
(AF  18(600)1184)  AD  152017  Unclassified 


The  catalytic  activities  of  rhenium  blacks  prepared  from 
the  reduction  of  rhenium  salts  In  alkali  metal  ammonia 
or  amine  systems  is  studied.  In  general  the  activity  of 
the  lithium  ethylamine  catalyst  was  found  to  be  superior 
to  Uiat  of  catalysts  prepared  In  ammonia.  It  Is  con¬ 
cluded  that  the  catalysts  are  most  useful  In  their  ability 
to  catalyze  the  reduction  of  carboxylic  acids. 


BRI.01:007 

Brigham  Young  U.  Dept,  of  Chemistry,  Provo,  Utah. 

RHENIUM  CATALYSIS:  I.  HYDROGENATION  AND 
HYDROFORMYLATION  USING  RHENIUM  CARBONYL 
COMPOUNDS.  H.  HYDROGENATION  USING  CATA¬ 
LYSTS  OBTAINED  FROM  THE  REDUCTION  OF 
PERRHE NATES  WITH  METALS  IN  AQUEOUS  SOLU¬ 
TION,  by  T.  G.  Selin.  Sept.  1957,  85p.  Incl.  tables. 
(AFOSR-TN-58-109)  (AF  18(600)1164)  AD  152018 


The  catalytic  activities  of  rhenium  pentacarbonyl, 
rhenium  chlorapentacarbonyl  and  rhenium  lodopenta- 
carbonyl  in  hydrogenation  and  hydrofozmylatton  reac¬ 
tions  was  studied.  The  activities  of  the  catalysts  In 
general  are  comparable  with  previously  characterized 
rhenium  catalysts,  particularly  In  the  case  of  the  re¬ 
duction  of  benzene  and  acetic  acid. 


BRI.01:008 

Brigham  Young  U.  [Dept,  of  Chemistry]  Provo,  Utah. 

AN  INVESTIGATION  OF  RHENIUM  AND  ITS  COM¬ 
POUNDS  AS  CATALYSTS  IN  ORGANIC  REACTIONS,  by 
H.  S.  Broadbent.  Final  rept.  June  6,  1954-Sept  6,  1958, 
44p  Incl.  tables,  refs.  (AFOSR-TR-58-143)  (AF  18- 
(800)1164)  AD  204733;  PB  138719  Unclassified 

Studies  were  made  of  the  catalytic  properties  of  Re  and 
some  of  its  compounds  in  hydrogenation  reactions,  and 
the  effect  of  rhenium  trichloride  on  the  course  of 
Grlgnard  reactions.  Rhenium  heptasulflde  was  estab¬ 
lished  as  the  best  hydrogenation  catalyst  among  sulfide 
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catalysts.  Rhenium  disulfide  was  comparable  but  not  as 

effective.  Studies  on  the  oxides  of  rhenium,  Re„0„, 

’  2  V 

ReOg,  Re02,  Re02-2.5  H20,  Re203,  and  ReO-2  H20 

demonstrated  that  the  activity  of  a  substance  of  a  given 
composition  depended  on  the  precise  technique  used  in 
preparation.  New  procedures  were  developed  for  the 
preparation  of  Re02‘2.5  H20,  Re203,  and  ReO-2  HjO. 

Rhenium  oxides  were  not  as  effective  as  the  standard 
Pt  and  Ni  catalysts  in  the  hydrogenation  of  the  C-C 
multiple  bond,  the  ketonic  carbonyl  group,  or  the  nitro 
group.  The  rhenium  oxides,  particularly  rhenium 
heptoxide  in  situ,  were  demonstrated  to  be  the  most 
effective  catalysts  known  in  the  hydrogenation  of  carbox¬ 
ylic  acids  to  the  corresponding  alcohols.  Grignard  reac¬ 
tions  were  profoundly  altered  by  the  presence  of  small 
amounts  of  transition  metal  salts.  Rhenium  trichloride 
was  not  significantly  effective  In  this  type  of  reaction  in 
the  small  amounts  used. 


BCU.02-.002 

British  Columbia  U.  Dept,  of  Mathematics,  Vancouver 
(Canada). 

SOME  EXTREME  VALUE  RESULTS  TOR  INDEFINITE 
HERMITIAN  MATRICES,  by  M.  Marcus,  B.  N.  Moyls, 
and  R.  Westwick.  Aug.  1057,  20p.  (AFOSR-TN-57-357) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  18(603)83  and  National  Research 
Council  of  Canada)  AD  132430  Unclassified 

Also  published  In  Illinois  Jour.  Math.,  v.  2:  408-414, 
Sept.  1958.  (Title  varies) 

The  results  of  an  earlier  paper  (Item  no.  BCU.02:006) 
have  been  extended  to  include  extreme  values  for  the 
rth  symmetric  functions  in  the  variable  a^  where  a1 

represents  the  Inner  product  of  AXj  and  Xj,  for  general 
values  of  r  up  to  the  dimensionality  of  the  space  Vn. 

The  results  are  given  as  an  rth  symmetric  function 
of  terms  which  are  sums  of  the  eigenvalues  of  the 
Hermltian  matrix  A. 


BCU.02-.003 

British  Columbia  U.  Dept,  of  Mathematics,  Vancouver 
(Canada). 

A  NOTE  ON  SYMMETRIC  FUNCTIONS  OF  EIGEN¬ 
VALUES,  by  M.  Marcus  and  R.  Thompson.  [1957]  [3]p. 
(AF  18(603)83)  Unclassified 

Published  In  Duke  Math.  Jour.,  v.  24:  43-  45,  Mar.  1957. 

Wlelandt  has  recently  given  an  extremum  characteriza¬ 
tion  of  sums  of  arbitrary  eigenvalues  of  a  Hermltian 
matrix  as  well  as  Inequalities  relating  the  eigenvalues 


of  C  *  A  +  B  with  those  of  A  and  B.  In  this  paper 
Wielandt's  results  are  extended  to  symmetric  functions. 


BCU.02:004 

British  Columbia  U.  Dept,  of  Mathematics,  Vancouver 
(Canada). 

MAXIMUM  AND  MINIMUM  VALUES  FOR  THE  ELE¬ 
MENTARY  SYMMETRIC  FUNCTIONS  OF  HERMITIAN 
FORMS,  by  M.  Marcus  and  B.  N.  Moyls.  [1957]  [3]p. 
(AF  18(603)83)  Unclassified 

Published  in  Jour.  London  Math.  Soc.,  v.  32:  375-377. 
July  1057. 


Let  A  be  a  Hermltian  matrix  of  order  n.  For  each  k 
between  1  and  n,  let  Xj,  x2,  x^  vary  over  all  sets 

of  k  orthonormal  vectors  In  the  unitary  n-space.  If  A 
is  nonsingular,  it  is  proved  that  the  linear  subspace 
spanned  by  a  minimizing  or  maximizing  set  x  ,  •••,  x. 

k  lx 

for  the  function  Ill  -  i  (AXj,x.)  Is  invariant  under  A.  If 

A  is  positive  seml-definite  and  If  0*0^1,  isr*k,  then  the 
maximum  of  the  rth  elementary  symmetric  function  of 

(AXj.Xj)5  (l*i*k)  is  shown  to  be 


where  ^  J  ^  J  are  the  eigenvalues  of  A.  (Math. 

Rev.  abstract) 


BCU.02:005 

British  Columbia  U.  Dept,  of  Mathematics,  Vancouver 
(Canada). 

CONVEX  FUNCTIONS  OF  QUADRATIC  FORMS,  t; 

M.  Marcus.  [1957]  [5]p.  (AF  18(603)83)  Unclassified 

Published  In  Duke  Math.  Jour.,  v.  24:  321-326,  Sept. 


Let  Aj,  A2>  •••,  A^  be  k  pairwise  commutative  Hermltian 

matrices  of  order  n,  where  n  »  k.  For  each  1  •  1,  2, 
k,  let  Ij  be  the  interval  formed  by  all  values  of  (AjX,x) 

for  x  *  1.  Let  f  be  a  real-valued  convex  function 
defined  on  Ij  x  I2  x  •••  x  1^.  The  paper  discusses  the 

maximum  of  f((A.xr  Xj),  -,  (A^,  xJt)),  when  Xj,  — ,  x)t 

vary  over  all  sets  of  k  orthonormal  vectors  in  the  unitary 
n-space.  (Math.  Rev.  abstract) 


>  42  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


BCU.02:006  -  BCU.02:008 


BCU. 02:006 

British  Columbia  U.  Dept,  of  Mathematics,  Vancouver 
(Canada). 

SOME  EXTREME  VALUE  RESULTS  FOR  INDEFINITE 
HERM1TIAN  MATRICES,  by  M.  Marcus,  B.  N.  Moyis, 
and  R.  Westwlck.  [1957]  [9]p.  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  18- 
(603)83  and  National  Research  Council  of  Canada) 

Unclassified 

Published  in  Illinois  Jour.  Math.,  v.  1:  449-457,  Sept. 
1957. 

Let  A  be  a  square,  complex  indefinite  Hermitian  matrix 
of  order  n  which  has  a  set  of  positive  and  negative 
eigenvalues  X^  which  can  be  ordered  X^  a  X^,  and  let 

Xj  (1  =  1,  k)  be  an  orthonormai  set  of  unit  vectors 

in  the  unitary  space  Vn.  Consider  two  functions  Fj  and 

Fj  such  that  Fj  is  the  product  of  k  of  the  a^  and  Fj  Is 

the  second  elementary  symmetric  function  of  the  a^, 

where  at  denotes  the  inner  product  of  AXj  and  Xj.  The 

invariant  and  extremum  properties  of  the  two  functions 
are  Investigated  and  it  is  found  that:  (1)  the  set  of 
vectors  for  which  the  value  of  either  of  the  functions 
assumes  a  minimum  value  is  such  that  the  set  spans  a 
k-dlmensional  Invariant  subspace  of  A.  In  addition  for 
FJ  the  set  of  vecotrs  which  yields  a  maximum  value 

for  Fj  also  spans  a  k-dlmenslonal  invariant  subapace 
of  A;  (2)  the  extreme  values  of  Fj  are  given  as  a  prod¬ 
uct  of  sums  of  the  X^;  and  (3)  the  minimum  value  of  Fj 

is  given  as  the  second  elementary  symmetric  function 
in  the  X'a  up  to  X^  and  the  maximum  value  as  a  function 

of  the  maximum  of  numbers  (a,b)  where  a  and  b  are 
given  as  sums  of  the  X's. 


BCU.02:007 

British  Columbia  U.  Dept,  of  Mathematics.  Vancouver 
(Canada). 

INEQUALITIES  FOR  SYMMETRIC  FUNCTIONS  AND 
HERMITIAN  MATRICES,  by  M.  Marcus  and  L.  Lopes. 
[1957]  8p.  (AF  18(603)83)  Unclassified 

Published  in  Canad.  Jo>ar.  Math.,  v.  9:  305-312,  1957. 

For  at  *  0,  bj  *  0  (i  *  1  *  n)  and  1  *  r  s  n,  the  inequality 

Erl/r<VV"’  ‘n  +  bn),Eri/fV-‘n)  + 

Lr1^r(bj,  •••,  bn)  is  proved,  where  Er  denotes  the  rth 
elementary  symmetric  function.  If  E  .(a.  ••••  a  )  »  0, 

£r-i(br  V  then  * 


^  r(al  +  bl’  ’ ’’  *n  +  bn>  t  r<V"’ V  + 

&  r(bj,  bn),  where 

$  r(al>  »n>  ■  E^^aj.-’-.a^  ’  E0(al’  V  "  U 

According  to  the  authors,  H.  Sameison  has  observed  that 
the  first  inequality  is  a  consequence  of  a  concavity  re¬ 
sult  of  W.  Fenchel  (C.  R.  Acad.  Sci.  Paris,  v.  203:  764- 
766,  1936)  on  mixed  volumes  of  convex  bodies.  However, 
Fenchel's  result  is  not  used  in  the  authors’  Inductive 
proof.  77ie  paper  concludes  with  applications  to  eigen¬ 
values  of  the  sum  of  two  positive  semi-definite 
Hermitian  matrices.  In  particular,  if  A,  B  are  two  such 
matrices  of  order  n  and  if  {»j},  (8^],  [X^]  are  the  eigen¬ 
values  of  A,  B,  A+B  respectively,  each  arranged  in 
increasing  order,  then 

Er1/r<Xl>  X2>  V  1  Er1/r<"l’  °V  ->  V  + 

E  8j,  8^  holds  for  1  *  r  *  k  *  n.  (Math. 

Rev.  abstract) 
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ON  THE  MAXIMUM  PRINCIPLE  OF  KY  FAN,  by  M. 
Marcus  and  B.  N.  Moyis.  [1957]  [B]p.  refs.  (AF  18(603)- 
83)  Unclassified 

Published  in  Canad.  Jour.  Math.,  v.  9:  313-320,  1957. 

The  present  paper  applies  the  maximum  principle  of 
Ky  Fan  to  the  case  of  finite  matrices  and  shows  that  the 
following  two  equations  are  special  cases  of  a  general 
maximum  result  for  compound  operators: 

k  km 

(1)  mnxJ'T  <U1Ar  UmA*lVi)l*I  ^ ’ 

Fl  1.1  1 

.  km 

(2)  max  |det{(U1A1...UmAmx1,xJ)}|  -n^Xoi. 
i,Jal,...,K 
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LINEAR  TRANSFORMATIONS  ON  ALGEBRAS  OF 
MATRICES,  by  M.  Marcus  and  B.  N.  Moyis.  Aug.  1958, 
Ud.  (AFOSR-TN-58-667)  (Bound  with  its  AFOSR-TN- 
58-668;  AD  i62200)  (AF  18(603)83)  AD  ll2i99 

Unclassified 

Also  published  in  Canad.  Jour.  Math.,  v.  ii:  61-66,  1959. 
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Let  Mq  denote  the  algebras  of  n-square  matrices  over 

the  complex  numbers  and  let  U  be  the  unimodular 

n 

group,  Hq  the  set  of  Hermitian  matrices,  and  R^  the 

set  of  matrices  of  rank  k  in  M  .  Let  ev(A)  be  the  set  of 

n 

n-elgen-values  of  A,  counting  multiplicities.  The  struc¬ 
tures  are  determined  for  any  linear  transformation  T 
of  into  Mq  having  one  or  more  of  the  following 

properties:  (1)  TfR^  c  for  k  -  1 . .  (2)  T(Un)  £ 

UQ;  (3)  det  T(A)  «  det  A  for  all  At  Hq;  and  (4)  ev(T(A))= 
ev(A)  for  all  Ac  Hq.  T  is  not  assumed  to  be  a  multipli¬ 
cative  homomorphism,  but  T  satisfies  T(»A  +  0B)  = 
®T(A)  +  dT(B)  for  all  A,  BcMQ  and  for  all  complex 

numbers  o,fi.  It  is  shown  that  if  T  satisfies  property 
(1)  then  there  exist  non-singular  matrices  U  and  V 
such  that  either  T(A)  «  UAV  or  T(A)  *  UA'V  for  all 
Ac  Mq,  where  A'  indicates  the  transpose  of  A.  If  T 

satisfies  properties  (2),  (3),  or  (4),  then  it  must  in  turn 
satisfy  (1).  Additional  restrictions  on  U  and  V  are  de¬ 
termined  in  each  case. 


BCU.02-.010 

British  Columbia  U.  Dept,  of  Mathematics,  Vancouver 
(Canada). 

EXTREMAL  PROPERTIES  OF  HERMITIAN  MATRICES 
H,  by  M.  Marcus,  B.  N.  Moyls,  and  R.  Westwick.  Aug. 

1958,  8p.  (AFOSR-TN-58-668)  (Bound  with  its  AFOSR- 
TN-58-687;  AD  162119)  (AF  18(603)83)  AD  162200 

Unclassified 

Also  published  in  Canad.  Jour.  Math.,  v.  11:  379-382, 

1959. 

An  extension  of  the  results  on  the  extremal  properties 
of  Hermitian  matrices  of  M.  Marcus  and  J.  L. 

McGregor  (Canad.  Jour.  Math.,  v.  8:  524,  1956)  Is  pre¬ 
sented  for  arbitrary  Hermitian  matrices.  The  principal 
result  yields  the  extreme  values  of  a  function  which  is 
a  sum  for  all  w  of  the  inner  product  of  Xw>  which  Is 

Grassman  exterior  product  of  r  unit  orthogonal  vectors 
Xj,  and  Cr(A)Xw>  which  is  the  exterior  product  of  r 

terms  AXj,  where  A  Is  the  matrix  in  question.  The  ex¬ 
treme  values  are  given  a*  the  rth  elementary  symmetric 
function  of  the  eigenvalues  of  the  matrix  A,  with  indie  is 
running  from  1  to  s  and  n-k+s-tl  to  n,  subject  to  the 
condition  that  0  *  a  *  k,  where  n  Is  the  order  of  the 
square  matrix. 
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HERMITIAN  MANIFOLDS  WITH  ZERO  CURVATURE,  by 
W.  M.  Boothby.  [1958]  5p.  [AF  18(603)83] 

Unclassified 

Published  in  Mich.  Math.  Jour.,  v.  5:  229-233,  1958. 

The  problem  is  considered  of  determining  those  complex- 
analytic  manifolds  with  a  Hermitian  metric  whose  curva¬ 
ture  vanishes  everywhere.  It  is  easy  to  see  that  the 
identical  vanishing  of  the  curvature  Implies  that  there 
exists  in  a  neighborhood  of  each  point  a  field  of  n  inde¬ 
pendent  (in  fact,  orthonormal)  parallel  analytic  vectors, 
where  n  is  the  dimension  of  the  manifold.  If  the  manifold 
is  simply  connected,  such  a  field  may  then  be  defined 
over  the  entire  manifold,  and  the  manifold  is  therefore 
parallelisable  (a  complex-analytic  manifold  of  complex 
dimension  n  is  said  to  be  parallelisable  if  there  exist 
n  analytic  vector  fields  defined  over  it  which  are  inde¬ 
pendent  at  each  point).  On  the  other  hand,  if  a  complex- 
analytic  manifold  is  parallelisable,  then  it  has  a 
Hermitian  metric  with  curvature  zero.  Hence,  for  a 
complex-analytic  manifold,  the  existence  of  such  a  metric 
is  a  somewhat  weaker  property  than  parallelisablllty. 

H.  C.  Wang  has  shown  that  a  compact,  complex-analytic, 
parallelisable  manifold  has  a  complex  Lie  group  as  its 
universal  covering  space.  Here  this  is  generalized  to 
the  corresponding  theorem  for  the  case  of  vanishing 
curvature.  (Contractor's  abstract) 
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NOTE  ON  GENERAUZED  WITT  ALGEBRAS,  by  R.  Ree. 
Apr.  1958,  14p.  (AFOSR-TN-58-376)  (AF  49(638)152) 
AD  154283  Unclassified 

Also  published  in  Canad.  Jour.  Math.,  v.  11:  345-352, 

issr 

A  proof  is  given  that  the  outer  derivation  algebra  of  a 
generalized  Witt  algebra  is  abelian,  assuming  that  K  is 
infinite;  K  denotes  a  field  of  characteristic  p  >  0. 
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DIAGONALS  OF  DOUBLY  STOCHASTIC  MATRICES,  by 
M.  Marcus  xnd  R.  Ree.  Apr.  1958,  lip.  (AFOSR-TN- 
58-377)  (AF  49(636)152)  AD  154284  Unclassified 

Mao  published  in  Quart.  Jour.  Math.,  v.  10:  296-302,  I960. 
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A  real  n- square  matrix  S  «  (S. .)  which  la  called  doubly 
n  1  n 

stochastic  if  a  *  0,  I  a..  -  £  a.  .  »  1  for  all  1  and 
11  k-1  “  k-1  *3 


],  la  studied  for  the  conjecture  that  the  minimum  value 
of  the  permanent  of  S  as  S  varies  over  all  doubly 
stochastic  matrices  can  be  uniquely  assumed  for  the 
matrix  all  of  whose  entries  are  1/n.  The  permanent  of 
S  is  defined  by 
n 


P(S) 


-y  n 

ft  1-1 


sio(i)  where  0  varies  over  all  n.'  permu¬ 


tations  of  the  Integers  1,  n.  The  statement  (b)  there 

n 


exists  a  permutation  <r  such  that  I  sie(i)  2  3  1111(1 


sicr(i)  >  0  tor  1  *  ••••  n>  follows  as  a  consequence  of 

the  conjecture  and  Is  proved  together  with  some 
corollaries.  Best  possible  uniform  lower  bounds  are 
obtained  on  the  elements  of  some  diagonals  of  a  doubly 
stochastic  matrix. 
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ON  GENERALIZED  CONJUGATE  CLASSES  IN  A 
FINITE  GROUP,  by  R.  Ree.  Apr.  1858,  Bp.  (AFOSR- 
TN-58-378)  (AF  48(638)152)  AD  154285 

Unclassified 

Also  published  In  Illinois  Jour.  Math.,  v.  3:  440-444, 
- 

A  proof  la  given  that  the  number  of  o-clasaes  equals 
the  number  of  ^-invariant  classea  of  conjugate  ele¬ 
ments  In  a  finite  group  where  G  and  o  represent  a  fixed 
homomorphism  of  G  Into  itself.  A  subset  S  of  G  is 

called  o-ln variant  If  x<s  impliea  x  <S.  The  above  the¬ 
orem  Is  an  Immediate  consequence  of  the  following  theo¬ 
rems:  (1)  the  number  of  o-claases  In  G  Is  equal  to  the 
number  of  a- Invariant  irreducible  ordinary  characters 
of  G,  and  (2)  the  number  of  c-invariant  irreducible 
modular  characters  (with  respect  to  p  where  p  Is  an 
arbitrary  prime  number)  Is  equal  to  the  number  of  o- 
lnvarlant  p-  regular  classea  of  conjugate  elements  In  G. 
In  particular,  the  numbor  of  o-ln variant  ordinary  char¬ 
acters  Is  equal  to  the  number  of  o- Invariant  classes  of 
conjugate  elements  In  G. 
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British  Columbia  U.  Dept,  of  Mathematics,  Vancouver 
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THE  SIMPLICITY  OF  CERTAIN  NONASSOCIATIVE 
ALGEBRAS,  by  R.  Ree.  Apr.  1858,  lOp.  (AFOSR-TN- 
58-378)  (A F  48(638)152)  AD  154286  Unclassified 


Also  published  In  Proc.  Amer.  Math.  Soc.,  v.  0:  886-882, 
Dec.  1058. 

Let  V  be  an  additively  written  elementary  p- group  of 

order  pn,  where  n  >  1,  and  let  <p(u,v),  4>(u,v)  be  two 
biadditive  functions  defined  on  V  and  with  values  in  a 
field  K  of  characteristic  p.  Let  k  be  a  fixed  nonzero 
element  In  V,  and  assume  that  the  following  two  condi¬ 
tions  are  satisfied:  (1)  If  a, 9  are  nonzero  elements  In 
K  then  <w(u,v)  +  /ty(u,v)  *  0  for  all  v  Implies  u  »  0; 

(2)  ®(k,v)  -  0  for  all  v.  If  e  Is  identically  zero,  these 
two  conditions  are  equivalent  to  saying  that  $  Is  non¬ 
degenerate.  Define  an  algebra  L  over  K  with  basis 
U  |ufV,  u  /  0,  u  /  k1  by  the  multiplication  table: 

e  e  -  <e(u,vj  e  +  f>(u,v)  e  . ,  where  e  »  e  -  0. 
u  v  '  ’  '  u+v  '  ’  '  u+v+k’  o  k 

The  purpose  of  this  paper  is  to  show  that  tho  algebra  L 

is  simple  if  p  >  2. 
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LIE  ELEMENTS  AND  AN  ALGEBRA  ASSOCIATED 
WITH  SHUFFLES,  by  R.  Ree.  [1858]  [U]p.  incl.  refs. 

[AF  48(638)152]  Unclassified 

Published  In  Ann.  Math.,  v.  68:  210-220,  Sept.  1858. 

Let  R  be  any  associative  commutative  ring  with  1  and 
$£tho  free  R- module  on  Hie  basis  elements  a(I),  where 
I  -  (lji  •"»  ljJ  runs  over  all  r-tuplea  (r  *  0)  of  numbers 

from  1  to  m.  The  author  defines  a  commutative  associ¬ 
ative  multiplication  on  21  by  using  the  notion  of  a 
shuffle:  If  I  and  J  -  (jj.  Jg)  are  two  sequences  of 

Integers  from  1  to  m,  then  any  arrangement  of  lj,  lr, 

jj,  — ,  J#ln  a  single  sequence  K  »  (kj,  •••,  kf  +  #)  such 

that  the  order  of  the  i’s  and  of  the  J’a  la  preserved  la 
called  a  shuffle.  In  this  way  I  and  J  give  nae  to 

(r  *  *)  shuffles,  not  necessarily  distinct.  Now  the  product 

lnjTis  defined  by  a(I)a(J)  •  £a(K),  the  sum  being  taken 
ovtr  all  shuffles  K  of  I  and  J.  Next  let  jg  be  the  algebra 
of  all  power  series  In  the  noncommuting  lndetermlnatea 
Xj,  — ,  Xm  over  R.  Each  element  F  -  E«(I)Xj  of  jg 

defines  a  linear  mapping  v.  R  by  o(a(D)  -  “CD. 

Assume  that  R  admits  division  by  any  positive  Integer. 
Then  the  author  shows  ( fheorom  2)  that  F  la  a  Lie  ele¬ 
ment  If  and  only  If  *H»(I)a(J))  •  0  for  all  I,  -1/0.  From 
this  result  Friedrichs'  criterion  for  Lie  elements  and 
the  Dynkln-Specht-Wever  formula  are  as  deduced.  With 
F  and  w  as  before,  log  F  may  be  defined  ah  a  power 
series,  provided  that  «(rf)  »  1.  In  that  case  (Theorem  5) 
log  F  Is  a  Lie  element  H  and  only  If  w  la  a  homomor¬ 
phism  from^f  to  R.  TV  resulting  relations  on  « ,  vis. 
o(I) o(J)  «  to(K)  (where  K  runs  over  all  shuffles  of  I  and 
J)  are  called  the  shuffle  relations.  Theorem  5  is  shown 


>45  < 
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to  generalize  a  result  of  Chen  who  proved  that  log  F  is 
a  Lie  element  whenever  the  coefficients  tt(I)  are  given  by 
integration  along  a  path.  (Math.  Rev.  abstract) 
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Brown  U.  [Dept,  of  Mathematics]  Providence,  R.  I. 

THE  CONFORMAL  MAPPING  OF  SIMPLY-CONNECTED 
RIEMANN  SURFACES,  H,  by  M.  Heins.  May  1957,  7p. 
(AFOSR-TN-57-191)  (In  cooperation  with  Inst,  for 
Advanced  Study,  Princeton,  N.  J.)  (AF  18(603)70) 

AD  126486  Unclassified 

Also  published  in  Nagoya  Math.  Jour.,  v.  12:  139-143, 
Dec.  1957. 

Using  the  method  of  subharmonic  functions,  the  author 
has  modified  his  earlier  proof  of  the  Riemann  mapping 
theorem  for  simply- connected  Riemann  surfaces  (Ann. 
Math.,  v.  50:  686-690,  1949;  Nagoya  Math.  Jour.,  v.  9: 
17-20,  1955).  His  new  version  does  not  make  use  of 
Rad6's  theorem  on  the  existence  of  a  countable  base  for 
Riemann  surfaces.  A  by-product  is  a  new  proof  of  this 
theorem.  (Math.  Rev.  abstract) 
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ALGEBRAIC  STRUCTURE  AND  CONFORMAL  MAP¬ 
PING,  by  M.  Heins.  May  1957,  17p.  (AFOSR-TN-57- 
192)  (In  cooperation  with  Inst,  for  Advanced  Study, 
Princeton,  N.  J.)  (AF  18(603)70)  AD  126487 

Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc.,  v.  89: 
267-276,  Sept.  1958. 

Beginning  with  the  theorem  of  Bers  (Bull.  Amer.  Math. 
Soc.,  v.  54:  311-315,  1948)  and  the  theorem  (unpub¬ 
lished)  of  Chevalley  and  Kakutani,  considerable  atten¬ 
tion  has  been  given  to  problems  of  determining  con¬ 
formal  properties  of  non-compact  Riemann  surfaces 
(including  plane  domains)  in  terms  of  algebraic  prop¬ 
erties  of  r*ugs  or  field*  of  meromorphlc  functions  on 
them.  Tin)  present  article  stems  from  this  circle  of 
tueas  and  is  -..marily  concerned  with  the  determina¬ 
tion  of  conformal  properties  o!  a  Riemann  surface  F 
in  terms  of  the  field  M(F)  of  all  meromorphlc  functions 
on  F  Sosas  of  the  results  in  this  dlrscttts  an  con¬ 
tained  in  the  following  theorems  of  the  author.  Theorem 
A:  let  e  denote  an  isomorphism  of  M(G)  into  M(F) 
which  preserves  the  complex  constants;  then 

♦  -  **G;  «K*)(p)  •  «(<0,  f*  M(O)) 

is  either  empty  or  else  a  conformal  (not  necessarily 
one-to-one)  map  of  F  into  G.  Theorem  B:  If  G  is 
compact,  or  If  w  la  continuous,  then  *  is  not  empty  and 


hence  is  a  conformal  map  of  F  into  G.  A  subfield  K  of 
M(F)  is  said  to  be  separating  if,  for  each  pair  of  points 
on  F,  there  is  a  function  in  K  taking  different  values  at 
these  points.  Theorem  C:  If  Kj  is  an  arbitrary  sub- 

field  of  M(F)  containing  the  complex  constants  as  well 
as  non-constant  functions,  then  there  exists  a  con¬ 
formal  map  of  F  onto  a  Riemann  surface  G  such  that 
g  -  g °i>  maps  a  separating  subfield  of  M(G)  onto  K^. 

This  representation  is  unique  up  to  conformal  equiva¬ 
lence.  Unlike  much  of  the  recent  work  in  this  area,  the 
present  article  considers  some  of  the  implications  of 
continuity  on  the  algebraic  transformations.  In  particu¬ 
lar,  it  is  shown  that  every  continuous  "homomorphism" 
of  M(F)  into  the  complex  field  plus  *  is  obtained  by 
evaluating  the  functions  of  M(F)  at  some  point  of  F. 

This  is  the  principal  tool  used  in  the  proof  of  Theorem 
B.  (Math.  Rev.  abstract) 
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ON  CERTAIN  MEROMORPHIC  FUNCTIONS  OF 
BOUNDED  VALENCE,  bv  M.  Heins.  Nov.  1957,  9p. 
(AFOSR-TN-57-502)  (In  cooperation  with  Inst,  of  Ad¬ 
vanced  Study,  Princeton,  N.  J.)  (AF  18(603)70) 

AD  136492  Unclassified 

Also  published  in  Rev.  Math.  Pures  Appl.,  v.  2:  263- 
— 

If  E  is  a  closed  set  in  the  plane  with  the  property  that 
there  are  no  non- constant  bounded  analytic  functions  in 
the  complement  of  E,  then  for  each  open  set  O^E  every 
bounded  analytic  function  in  O-E  can  be  extended  to  be 
an  analytic  function  in  all  of  O.  Thus  the  AB-null  sets 
in  the  plane  are  removable  so  far  as  the  bounded  analytic 
function*  are  concerned.  If  one  has  a  Riemann  surface 
of  infinite  genus,  it  is  natural  to  ask  in  what  sense  is  its 
boundary  "removable"?  Heins  (Ann.  Math.,  v.  $5:  296- 
317,  1952)  established  the  following  theorem,  which  seems 
to  the  reviewer  to  be  the  prototype  of  the  sort  of  thing  one 
should  expect  of  "removability":  Let  F  be  an  open 
Riemann  surface  with  a  compact  relative  boundary  I‘ 
and  an  ideal  boundary  consisting  of  Just  one  end  and  that 
of  harmonic  measure  zero.  Then  there  is  a  mapping  v  of 
F  into  a  finite  Riemann  surface  G  such  that  every  bounded 
•nMytlc  function  f  on  F  is  the  composition  g  ovtlt  witi. 
a  bounded  analytic  function  on  G.  (It  follow*  from  recent 
results  of  Warmer’s  on  function  algebras  that  the  hy¬ 
pothesis  -J  this  theorem  css  he  wasksned  to  apgroximals- 
ly  the  requi  rement  that  each  bounded  analytic  function  cn 
F  assumes  it*  maximum  on  I\)  In  the  present  paper 
Heins  gives  another  criterion  or  a  boundary  to  be  re¬ 
movable  in  the  above  sense:  Given  a  Riemann  surface 
F,  and  suppose  that  there  exists  a  non-constant  meromor- 
phlc  function  fg  of  bounded  (finite)  valence  such  that 

(w!v,  (w)  •  max  v,  )  *0.n,  where  v,  (w)  denotes  the 

f0  o  o 
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number  of  time*  fQ  assumes  the  value  w  on  F.  Then 

there  Is  a  conformal  mapping  o  of  F  Into  a  compact 
Rlemann  surface  G,  such  that  every  function  f  on  F  of 
bounded  valence  Is  the  composition  g  o  <P  of  <P  with  a 
rational  function  g  on  G.  Further,  for  each  function  f 
of  bounded  valence  on  F  tw  Uf(w)  «  max  v{)  f  is 

used.  Hie  methods  of  Heins  rely  heavily  on  the  theory 
of  interior  transformations  and  on  the  theory  of  alge¬ 
braic  structure.  They  will  probably  play  a  fruitful  role 
in  the  further  study  of  the  "removability"  of  the  ideal 
boundary  of  Rlemann  surfaces.  (Math.  Rev.  abstract) 
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Brawn  l).  [Dept,  of  Mathematics]  Providence,  R.  I. 

A  THEOREM  CONCERNING  THE  EXISTENCE  OF 
DEFORMABLE  CONFORMAL  MAPS,  by  M.  Heins. 
[1958]  [3]p.  [AF  18(603)70]  Unclassified 

Published  in  Ann.  Math.,  v.  67:  42-44,  Jan.  1S58. 

A  Rlemann  surface  F  is  said  to  admit  deformable  con¬ 
formal  maps  into  Itself  if  there  is  a  continuous  map  f 
from  F  x  [0,  1]  into  F  such  that  for  each  t  c  [0,  1]  the 
mapping  f(-p  -  f(p,t)  1s  a  (directly)  conformal  (not 

necessarily  univalent)  map  of  F  into  Itself  and  fQ  /  fj. 

The  author  proves  that  a  hyperbolic  Rlemann  surface  F 
admits  deformable  conformal  maps  onto  Itself  If  and 
only  If  F  admits  non-constant  bounded  analytic  func¬ 
tions.  (Math.  Rev.  abstract) 
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Brawn  U.  Dept,  of  Physics,  Providence,  R.  I. 

ACOUSTIC  STREAMING  NEAR  A  BOUNDARY,  by  W. 

L.  Nyborg.  [1958]  [ll]p.  tncl.  dlagrs.  refs.  (AFOSR- 
TN-57-792)  (Sponsored  Jointly  by  National  Institutes 
of  Health  and  Air  Force  Office  of  Scientific  Research 
under  AF  18(603)54)  AD  148024  Unclassified 

Also  published  in  Jour.  Acouat.  Soe.  Amsr.,  v.  30: 
329-339,  Apr.  1958. 

An  approximate  solution  la  developed  for  stsady  flow 
induced  nsar  a  fluid-solid  Interface  by  a  sound  disturb¬ 
ance.  The  result  is  valid,  subject  to  stated  conditions, 
for  the  flow  nsar  any  portion  of  a  surface  In  the  vi¬ 
cinity  of  which  the  lrrotatlonal  oscillatory  vslocity  dis¬ 
tribution  u^  is  known.  His  validity  Is  limited  to  the 

case  that  the  ratio  of  the  kinematic  viscosity  coeffi¬ 
cient  of  ths  fluid  to  the  angular  frequency  of  the  wavs 
disturbance  Is  small  compared  to  the  square  of  the 
scale  of  u#.  Applications  of  the  general  result  ars 

made  to  special  situations  including  that  of  a  small 
source  near  a  rigid  plane.  It  Is  found  that  small 
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compressible  bodies,  especially  resonant  gas  bubbles, 
resting  on  boundaries  are  likely  sites  of  pronounced 
microstreaming  In  a  sound  field. 
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Brown  U.  Dept,  of  Physics,  Providence,  R.  I. 

PHYSICAL  MECHANISMS  FOR  IRRADIATION  EFFECTS 
OF  SOUND  AND  ULTRASOUND  (Abstract),  by  W.  L. 
Nyborg,  F.  S.  Brumschwlg  and  others.  [1957]  [i]p. 
(Sponscred  Jointly  by  National  Institutes  of  Health  and 
Air  Force  Office  of  Scientific  Research  under  AF  18- 
(603)54)  Unclassified 

Presented  at  meeting  of  the  Acoust.  Soc.  Amer.,  New 
York,  May  23-25,  1957. 

Published  in  Jour.  Acoust.  Soc.  Amer.,  v.  29:  768,  June 


Of  the  many  known  ways  in  which  high-amplltude  sound 
can  produce  changes  In  material  processes  and  systems, 
there  are  only  a  few  for  which  the  basic  physics  Is 
understood.  In  this  paper  a  report  will  be  made  on  re¬ 
search  directed  toward  some  aspects  of  the  general  prob¬ 
lem.  Since  typical  sonic  Irradiation  conditions  seem 
forbiddingly  complex,  an  attempt  has  been  made  to  define 
"elementary"  situations  for  study,  which  are  nevertheless 
close  enough  to  practical  ones  to  permit  carryover  of  re¬ 
sults.  Particular  attention  is  being  given  to  fields  in 
liquids  in  the  neighborhood  of  (1)  a  single  vibrating  bubble 
resting  on  a  wall  and  (2)  a  vibrating  tip  brought  near  a 
wall.  In  the  former  case  there  is  Interest  in  the  heat 
produced  by  the  bubble;  also  in  heat  transfer  through  the 
wall,  as  affected  by  bubble-associated  acoustic  stream¬ 
ing.  In  the  second  case,  acoustic  streaming  motions  are 
seen  near  the  vibrating  tip  which,  e.g.,  exert  steady 
viscous  forces  on  the  neighboring  wall,  capable  of  re¬ 
moving  surface  films.  Observations  are  x'fo  made  of 
steady  circulation  and  related  events  induced  in  plant 
cells  when  a  leaf  Is  contacted  with  a  vibrating  tip.  The 
present  frequency  range  is  mainly  from  10  to  100  kc. 
Important  features  of  the  acoustic  streaming  patterns 
can  be  explained  on  the  basis  of  an  approximate  theory 
for  boundary  layer. 
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Brown  U.  Dept  of  Physics,  Providence,  R.  I. 

SOME  LOW  TEMPERATURE  ULTRASONIC  ATTENUA¬ 
TION  MEASUREMENTS  IN  METALS,  by  P..  W.  Morse 
and  H.  V.  Bohm.  [1957]  [4]p.  lncl.  dlagrs.  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  18(603)54]  and  Research  Corporation) 

Unclassified 

Published  in  Proc.  Fifth  Internat'l.  Conf.  on  Low 
Temperature  Phys.  and  Chem.,  Madison,  Wis.  (Aug.  26- 
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31,  1057),  Unlv.  of  Wisconsin  Press,  Madison,  1958, 
p.  509-512. 

Further  measurements  have  been  made  of  the  attenua¬ 
tion  of  ultrasonic  waves  in  pure  metals  in  the  helium 
temperature  range  where  absorption  by  conduction  elec¬ 
trons  predominates.  The  pulse  method  was  used  where¬ 
by  an  ultrasonic  pulse  is  generated  by  a  quartz  crystal 
sealed  to  one  of  two  carefully  paralleled  faces  of  the 
specimen,  and  the  attenuation  is  measured  by  the  rate 
A  decay  of  the  echoes  received  by  the  same  crystal. 
Accurate  changes  of  attenuation  with  either  temperature 
or  applied  magnetic  field  were  made  by  comparing  rela¬ 
tive  changes  of  a  given  pulse.  The  sample  was  sus¬ 
pended  in  a  helium  bath,  the  temperature  of  which  could 
be  reduced  to  1.05°K  by  pumping.  A  solenoidal  magnetic 
field  capable  of  11,000  gauss  was  used  for  measuring 
the  effect  of  magnetic  field.  Measurements  for  Indium, 
aluminum,  zinc,  copper,  and  polycrystalline  indium 
are  given. 
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Brown  U.  Dept,  of  Physics,  Providence,  R.  I. 

MICROSCOPIC  EDDYING  NEAR  A  VIBRATING  ULTRA¬ 
SONIC  TOOL  TIP,  by  F.  J.  Jackson  and  W.  L.  Nyborg. 
[1958]  (2]p.  lncl.  dlagrs.  (AF06R-TN-58-991)  (AF  18- 
(803)54)  Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  30:  949-950, 

June  1959. 

An  experiment  has  been  performed  to  determine 
whether  sonic  effects  in  liquids  result  from  a  unique 
stirring  action  associated  with  microscopic  eddies  pro¬ 
duced  near  boundaries  by  sound.  The  article  discusses 
the  apparatus  involved.  A  tapered  cone  of  circular  cross 
section  oscillates  longitudinally  in  near-contact  with  a 
rigid  boundary.  Peak-to-peak  vibration  amplitudes  are 
-5 

of  the  order  of  10  cm.  TWo  distinct  pairs  of  vortices 
(A,  A'  near  the  cone  and  B,  B’  near  the  boundary)  appear 
in  the  liquid.  A,  A'  appears  whenever  the  cone  oscillates 
and  depends  on  vibration  amplltuds  for  shape  and  speed. 
B,  B'  appears  only  when  the  distance  h  between  the 
boundary  and  the  cone  tip  is  small  (in  this  Instance, 
~400u).  The  speed  of  B,  B' decreases  rapidly  when  h 
increases. 
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Brown  U.  Dept  of  Physics,  Providence,  R.  1. 

IMBEDDED  THERMISTOR  FOR  BOUNDARY  LAYER 
MEASUREMENTS,  by  R.  K.  Gould  and  W.  L.  Nyborg. 
[1958]  (2]p.  IneL  dlngr,  (AF08R-TN-S8-M3)  (AF  18- 
(803)54)  Unclassified 

Also  published  in  Jour.  Acoust.  Soc.  Amer„  v.  31:  349- 


250,  Feb.  1959. 

A  technique  is  discussed  for  studying  localized  boundary 
layer  heating  and  microstreaming.  A  small  thermistor 
is  Imbedded  in  a  container,  its  upper  face  continuous 
with  the  surrounding  plastic  surface.  Sound  is  generated 
in  a  liquid  of  interest  by  a  10-kc  magnetostrlctive  oscil¬ 
lator.  A  gas  bubble  of  desired  size  is  placed  near  or 
above  the  imbedded  thermistor.  Ihe  resistance  of  the 
thermistor,  measured  by  a  dc  Wheatstone  bridge,  is  a 
sensitive  Indicator  of  its  temperature.  Low  current 
operation  is  suitable  for  temperature  determination  in 
highly  localized  fields.  Operating  at  higher  currents, 
the  thermistor  probes  localized  near-surface  flow  fields, 
especially  in  respect  to  effectiveness  of  different  parts 
of  these  fields  in  aiding  heat  transfer  from  surface 
points. 
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Brown  U.  Dept,  of  Physics,  Providence,  R.  I. 

SELF-MAINTAINED  TRANSVERSE  OSCILLATIONS 
OF  A  JET  (Abstract),  by  W.  L.  Nyborg.  [1958]  [l]p. 

[AF  18(603)54]  Unclassified 

Presented  at  meeting  of  the  Acoust.  Soc.  Amer., 
Washington,  D.  C.,  May  7-10,  1958. 

Published  in  Jour.  Acoust.  Soc.  Amer.,  v.  30:  676,  July 

unnr 

A  thin  fiat  (subsonic)  Jet,  temporarily  divided  by  an 
edge,  tends  to  set  Itself  into  transverse  oscillation;  the 
accompanying  sounds  have  been  called  "edge  tones."  Any 
of  a  number  of  modes  or  "stages"  may  be  excited,  de¬ 
pending  on  parameters  of  the  system  and  on  its  history. 
When  a  resonator  is  present  (as  in  an  organ  pipe),  further 
complications  appear.  Although  acoustical  and  hydro- 
dynamical  characteristics  of  the  apparently  simple  Jet- 
edge  system  have  been  studied  for  over  a  century,  a  com¬ 
plete  theory  still  does  not  exist.  An  adequate  theory 
should  account  for  the  frequency  characteristics,  Jet 
oscillation  configurations,  and  self-maintenance  conditions 
for  the  different  modes,  as  well  as  for  the  generated 
vortex  arrays.  In  this  paper  available  information  on 
characteristics  of  Jet-edge  and  Jet-edge- resonator  sys¬ 
tems  will  be  reviewed,  and  the  more  recent  theoretical 
approaches  discussed. 
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Brown  U.  Dept,  of  Physics,  Providence,  R.  I. 

EFFECTS  OF  ACOUSTIC  STREAMING  ON  THE 
PHOTOGRAPHIC  PROCESSES  (Abstract),  by  F.  J. 
Jackson  and  W.  L.  Nyborg.  [  1958]  [  l]p.  (Sponsored 
Jointly  by  National  Institutes  of  Health  and  Air  Force 
Office  of  Scientific  Research  under  AF  18(603)54) 

Unclassified 
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Presented  at  meeting  of  the  Acoust.  Soc.  Amer., 
Washington,  D.  C.,  May  7-10,  1958. 

Published  In  Jour.  Acoust.  Soc.  Amer.,  v.  30:  878, 

Ju'y  1956. 

It  has  been  known  for  some  time  that  ultrasonic  irradia¬ 
tion  of  a  photographic  plate  immersed  In  a  liquid  causes 
differential  darkening  of  the  emulsion.  It  was  observed 
by  some  Investigators  that  suppression  of  cavitation 
either  entirely  eliminated  or  greatly  reduced  the  darken¬ 
ing  action.  Because  of  the  complex  and  erratic  nature 
of  typical  cavitation,  it  is  difficult  to  determine  which 
of  its  many  aspects  may  be  responsible  for  the  observed 
darkening.  In  experiments  to  be  reported  here,  it  is 
found  that  small  scale  acoustic  streaming  In  the  vicinity 
of  the  emulsion  will  cause  a  darkening  effect  whether 
cavitation  is  present  or  not.  Special  experimental 
arrangements  are  utilized;  by  use  of  moderate  sonic 
amplitudes,  cavitation  is  either  entirely  suppressed  or 
else  carefully  controlled.  Controlled  "cavitation"  is 
effected  by  allowing  a  single  bubble  of  appropriate  size 
to  be  present  at  the  emulsion-liquid  Interface.  Photo¬ 
graphs  of  emulsions  Irradiated  under  various  conditions 
[frequencies  10-50  kc)  will  be  shown;  density  distribu¬ 
tions  will  be  compared  with  those  which  might  be  ex¬ 
pected  on  the  basis  of  known  characteristics  of  the 
acoustic  streaming. 
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THE  SUPERCONDUCTING  ENERGY  GAP  FROM 
ULTRASONIC  ATTENUATION  MEASUREMENTS,  by 
R.  W.  Morse  and  H.  V.  Bohm.  [1957]  [10]p.  lncl.  dlagrs. 
[  AF  49(838)6]  Unclassified 

Also  published  in  Phys.  Rev.,  v.  108:  1094-1098, 

Nov.  18,  1657.' 

The  ratio  a  Jo  of  superconducting  to  normal  attenua- 

»  n 

tlon  was  measured  as  a  function  of  temperature  T  for 
several  specimens  of  Sq  and  IQ>  at  frequencies  (38-56 

mc/sec)  such  that  the  ultrasonic  wavelength  was  small 
compared  with  the  electronic  mean  free  path.  The 
variation  of  °,a/Q,n  with  T  followed  quite  closely  a  form 

predicted  by  Bardeen  on  the  basis  of  the  Bardeen- 
Cooper-Schrleffer  theory.  It  la  suggested  that  such 
measurements  offer  a  means  of  finding  the  variation 
of  energy  gap  with  temperature. 
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Brown  U.  [Dept  of  Physics]  Providence,  R.  I. 

MAGNETIC  DEPENDENCE  OF  ULTRASONIC 
ATTENUATION  IN  METALS  AT  LOW  TEMPERATURES 
(Abstract),  by  R.  W.  Morse,  H.  V.  Bohm,  and  (J.)  D. 


Gavenda.  [1958]  [l]p.  [AF  49(638)6]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  29- Feb.  1,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 
44-45,  Ian.  29,  1958. 

At  low  temperatures  the  dominant  mechanism  of  ultra¬ 
sonic  attenuation  In  pure  motals  is  Interaction  with  con¬ 
duction  electrons.  This  attenuation  la  strongly  affected 
by  a  magnetic  Held.  Helium  temperature  measure¬ 
ments  are  reported  at  frequencies  from  8  to  100  me  tor 
fields  up  to  10  000  gauss  in  both  polycrystal  and  single 
crystal  samples  of  indium,  tin,  copper,  aluminum,  and 
zinc.  The  measurements  include  longitudinal  and  shear 
waves  for  various  orientations  of  H.  The  effect  depends 
on  the  parameter  kl,  where  k  Is  the  propagation  constant 
of  the  wave  and  1  Is  the  electron  mean-free-path.  When 
kl  <  1,  the  attenuation  falls  monotonlcally  with  applied 

field,  varying  as  H'1  when  the  radius  of  the  electron 
orbit  r  <  1.  When  kl  >  1,  the  attenuation  generally  goes 
through  a  series  of  maxima  and  minima  belore  de¬ 
creasing  monotonlcally.  The  resonances  are  found  in 
both  poly-  and  single  crystal  samples.  The  observations 
In  copper  and  Indium  are  consistent  qualitatively  with 
resonances  occurring  for  coincidences  of  the  electron 
orbit  diameter  and  thn  ultrasonic  wavelength.  The  re¬ 
sults  in  tin  are  more  complicated  suggesting  the  super¬ 
position  of  another  effect  which,  In  contrast  to  the  first, 
causes  a  large  increase  in  attenuation  with  increasing 
magnetic  field.  This  is  strongly  frequency-dependent 
and  at  50  me  results  In  an  attenuation  for  large  fields 
twice  that  at  zero  field. 
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ELECTRON  RESONANCES  WITH  ULTRASONIC  WAVES 
IN  COPPER,  by  R.  W.  Morse,  H.  V.  Bohm,  and  J.  D. 
Gavenda.  [1958]  [10]p.  incl.  dUgrs.  (AF  49(638)6) 

Unclassified 

Published  in  Phys.  Rev.,  v.  109:  1394-1396,  Feb.  15, 

This  paper  reports  magnetic  field  oscillations  in  copper 
and  shows  that  the  simple  picture  of  spatial  resonance 
of  the  electrons  with  the  sound  field  seems  valid.  From 
it  one  can  calculate  7ery  reasonable  values  for  the 
electronic  parameters  of  copper. 
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LCW-TEMPERATURE  LATTICE  CONDUCTIVITY  IN 
MIITALS  (Abstract),  by  R.  W.  Morse.  [1958]  [l]p. 

[AF  49(638)6]  Unclassified 
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Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

J03,  May  1,  1958. 

The  lattice  thermal  conductivity  in  metals  can  be  com¬ 
parable  with  the  electronic  conductivity  with  impure 
metals  or  alloys,  and  with  superconductors  well  below 
the  transition  temperature.  Phonon-electron  scattering 
generally  Is  the  mechanism  determining  the  lattice 
conductivity.  Theory  has  not  been  too  successful  in 
accounting  for  tue  observed  conductivity  because  of  un¬ 
certainty  concerning  the  shear  wave  interaction  with 
electrons,  and  because  of  the  unknown  effect  of  super¬ 
conductivity  on  the  phonon-electron  Interaction.  Here 
empirical  valuee  of  the  phonon-electron  interaction  as 
deduced  from  measurements  of  ultrasonic  attenuation 
will  be  used  to  calculate  the  lattice  conductivity  of  tin, 
indium,  and  copper.  These  apply  to  both  longitudinal 
and  shear  waves,  and  In  the  case  of  tin  and  Indium,  to 
both  the  normal  and  superconducting  states.  It  is  shown 
that  one  would  expect  shear  waves  to  contribute  signifi¬ 
cantly.  Calculated  lattice  conductivities  agree  reason¬ 
ably  well  with  values  reported  In  the  literature  for 
these  metals.  The  comparison  with  the  temperature 
dependence  of  the  lattice  conductivity  In  the  supercon¬ 
ducting  states  Is  also  fairly  good. 
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ULTRASONIC  ATTENUATION  IN  SUPERCONDUCTORS: 
DEPENDENCE  ON  ELECTRON  FREE  PATH  (Abstract), 
by  H.  V.  Bohm  and  R.  W.  Morse.  [1958]  [l]p.  (AF  49- 
(638)5]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1956. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  D,  v.  3: 
225-226,  May  1,  1956. 

When  the  electron  mean  free  path  (1)  Is  long  compared  to 
to  the  ultrasonic  wavelength  (X),  l.e.,  kl  -  2*1/1  >  1,  than 
the  attenuation  of  longitudinal  waves  by  electrons  In 
superconductors  can  be  related  simply  to  thv  super¬ 
conducting  energy-gap  of  the  theory  of  Bardevn,  Cooper, 
and  Schrleffer.  We  report  here  measurements  In  super¬ 
conducting  Indium  which  cover  the  range  of  both  kl  >  1 
and  kl  <  1.  Besides  the  expected  kl  dependence  on  the 
magnitude  of  the  attenuation,  the  superconducting  attenu¬ 
ation  seems  to  decrease  more  rapidly  below  the  transi¬ 
tion  temperature  (T  )  the  smaller  the  value  of  kl  when 

kl  «■  1.  The  frequency  dependence,  which  Is  square-law 
fur  the  normal  state  when  kl  «  1,  Is  not  radically 
altered  throughout  the  superconducting  rang*  (it  actually 
becomes  slightly  stronger  than  square-law).  A  com  ¬ 
parison  will  also  be  mad*  with  shear  waves  when  kl  >  1. 


Here  the  attenuation  shows  a  considerably  more  rapid 
decrease  with  temperature  below  T(  than  tor  longitudinal 

waves  of  either  comparable  kl  or  frequency. 
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THF  STRUCTURE  OF  SUPERSONIC  FLOW,  by  R.  E. 
Me>er.  Jan.  1958,  15p.  incl.  dlagr.  refs.  (AFOSR-TN- 
58-52)  (AF  49(638)232)  AD  148094  Unclassified 

Also  published  In  Zeltschr.  Angew.  Math.  Phys.,  v.  9B: 
T54-461,  Mar.  25,  1958. 

Some  known  facts  concerning  the  structure  in  the  large 
of  steady,  2-dlmenslonal,  shock-free  supersonic  flow 
are  analyzed,  and  new  results  and  theories  are  pre¬ 
sented.  The  invariant  propertlesln  the  large  of  wave 
fronts,  branch  lines,  and  limit  lines  In  the  steady  2- 
dlmenslonal,  lrrotatlonal  and  homentroplc.  flow  of  perfect 
gas  are  discussed.  Closely  analogous  results  hold  for 
tho  one-dlmenslonal  unsteady  motion  of  a  perfect  lnvisrld 
gas,  and  the  analysis  may  be  extended  to  steady,  axially 
symmetrical,  supersonic  flow  and  other  hyperbolic  prob¬ 
lems  In  2  Independent  variables.  (Contractor's  abstract) 


BRO.  10:002 

Brown  U.  Dlv.  of  Applied  Mathematics,  Providence,  R.  I. 

AN  APPROXIMATE  BOUNDARY-LAYER  THEORY  FOR 
SEMI-INFINITE  CYLINDERS  OF  ARBITRARY  CROSS- 
SECTION,  by  E.  Varley.  Jan.  1958  [27]p.  incl.  dlagr. 
table.  (AFOSR-TN-5B-53)  (AF  49(638)232)  AD  148095 

Unclassified 

Also  published  In  Jour.  Fluid  Mech.,  v.  3:  601-614, 

vtifiVn: - 

An  estimate  Is  given  of  the  distribution  of  skin  frictional 
force  per  unit  length,  and  of  displacement  area,  on  the 
outside  of  a  eeml-lnflnite  cylinder,  of  arbitrary  cross 
section,  moving  steadily  in  a  direction  parallel  to  its 
generators.  A  Pohlhausen  method  is  employed  with  a 
velocity  distribution  chosen  to  yield  zero  viscous  re¬ 
tarding  force  on  the  boundary  layer  approximations. 

(The  smallness  of  the  fluid  acceleration  far  from  the 
leading  edge  has  been  shown  by  Batchelor.)  Like  the 
Rayleigh  methods,  thle  method  Is  expected  to  yield 
reasonable  results  at  large  distances  from  the  leading 
edge.  However,  for  a  large  class  of  cross  sections, 
which  includes  all  convex  cross  sections  and  locally 
concave  cross  sections  with  re-entrant  angles  greater 
than  1/2  *,  the  method  yields  the  expected  square  root 
growth  of  the  boundary  layer  at  the  leading-edge,  with 
a  fairly  close  approximation  to  the  coefficient,  from 
which  It  Is  ..ot  unreasonable  to  suppose  that  the  skin 
frictional  fore*  and  displacement  area  are  given  with 
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reasonable  accuracy  along  the  whole  length  of  the 
cylinder.  Results  for  the  elliptic  cylinder  and  the 
finite  flat  plate  are  given  in  closed  form,  valid  for  the 
whole  length  of  the  cylinder,  and  are  expected  to  be  in 
error  by  at  most  20%.  In  addition,  some  estimate  is 
given  of  the  effect  of  corners  on  skin  frictional  force 
and  displacement  area.  (Contractor's  abstract) 


BR0.10:003 

Brown  U.  Div.  of  Applied  Mathematics,  Providence,  R.  I. 

AN  EXPERIMENT  ON  COMPRESSIBLE  FLOW  PERTUR¬ 
BATIONS,  by  T.  A.  d'Ews  Thompson  and  R.  E.  Meyer. 
June  1958,  23p.  incl.  diagrs.  (AFOSR-TN-58-447) 

(AF  49(638)232)  AD  158253  Unclassified 

Presented  at  annual  meeting  of  the  Amer.  Soc.  Mech. 
Engineers,  New  York,  Nov.  30-Dec.  5,  1958. 

Also  published  in  Jour.  Appl.  Mech.,  v.  26:  114-116, 

Mar.  1959. 

The  effect  which  a  slight  tilting  of  liners  of  a  supersonic 
wind-tunnel  nozzei  has  on  the  Mach  number  distribution 
in  the  test-rhombus  is  determined  on  the  basis  of  the 
linear  perturbation  theory  (Aeronaut.  Quart.,  v.  7:  71- 
84,  Feb.  1956).  Experiments  are  reported  which 
(1)  confirm  that  the  first-order  subsonic  and  transonic 
perturbations  of  the  flow  may  be  neglected  compared 
with  the  supersonic  perturbations,  and  (2)  indicate  that 
appreciable  effects  not  accounted  for  by  the  first-order 
theory  occur  when  the  flow  possesses  high  local  pres¬ 
sure  gradients. 


BRO.  10:004 

Brown  U.  Div.  of  Applied  Mathematics,  Providence,  R.  I. 

AERODYNAMIC  FORCES  ON  A  CYLINDRICAL  SHELL 
IN  PANEL  FLUTTER,  by  M.  Holt.  Dec.  1958,  12p.  inci. 
diagrs.  (AFOSR-TN-58-974)  (AF  49(638)232) 

AD  205598  Unclassified 

Presented  at  Mechanics  Div.  AFOSR  Contractors 
meeting,  Kansas  City,  Mo.,  Oct.  23-24,  1958. 

The  aerodynamic  forces  resulting  from  the  unsteady 
distortion  of  a  circular  cylinder  of  finite  length,  in  a 
unilorro  supersonic  stream,  are  determined.  The 
problem  is  very  similar  to  that  of  finding  the  steady 
flow  past  a  quasi  cylindrical  duct.  The  forces  on  the 
finite  cylinder  are  compared  with  cot  responding  furrea 
on  an  infinite  cylinder,  which  have  been  u*ed  previously 
in  cylindrical  pansl  flutter  analyses.  In  the  case  of 
infinite  length,  circumferential  distortion  introduces  a 
constant  factor  into  the  expression  for  the  surface  pres¬ 
sure.  On  a  cylinder  of  finite  length,  circumferential 
distortion  causes  the  surface  pressure  to  be  damped  in 
the  axial  direction.  The  effect  of  finite  length  of  cylin¬ 


der  should  therefore  be  to  improve  panei  flutter  char¬ 
acteristics.  (Contractor’s  abstract) 


BR0.04;013 

Brown  U.  Div.  of  Engineering,  Providence,  R.  I. 

LINEARIZED  TRANSONIC  FLOW  ABOUT  SLENDER 
BODIES  OF  REVOLUTION  AT  ZERO  INCIDENCE,  by  P. 
F.  Maeder  and  H,  U.  Thommen.  July  1957,  Iv,  inci. 
ilius.  diagrs.  refs.  (Technical  rept.  no.  WT-25) 
(AFOSR-TN-57-384)  (AF  18(600)664)  AD  132459 

Unclassified 

The  non-linear  differential  equation  for  transonic  per¬ 
turbation  flow  is  approximated  by  a  linear  equation  which 
contains  conventional  linearized  subsonic  and  supersonic 
theories  as  special  cases,  The  solution  to  the  approxi¬ 
mate  equation  for  Isolated  slender  bodies  of  revolution 
is  presented.  Some  simple  choices  of  the  only  remaining 
transonic  parameter  are  discussed  and  the  theory  is  ap¬ 
plied  to  parabolic  bodies  and  half-bodies  of  revolution. 
Drag  measurements  on  paraboiic  bodies  of  revolution  of 
different  sizes  have  been  carried  out  using  different 
types  of  partly  open  tunnel  walls.  (Contractor’s  ab¬ 
stract) 


BRO.04.-O14 

Brown  U.  Div.  of  Engineering,  Providence,  R.  I. 

AN  INVESTIGATION  OF  THE  UNSTEADY  FLOW  PAT¬ 
TERN  IN  THE  WAKE  OF  CYLINDERS  AND  SPHERES 
USING  A  HOT-WIRE  PROBE,  by  C.  Comettt.  Oct.  1957, 
31p.  inci.  iiius.  diagrs.  refs.  (Technical  rept.  no.  WT- 
21)  (AFOSR-TN-57-760)  (AF  18(600)664)  AD  136749 

Unclassified 

Results  obtained  by  hot  wire  anemometer  surveys  of 
wakes  behind  circular  cylinders  at  subsonic  speeds  and 
high  Reynolds  numbers  are  presented.  The  investiga¬ 
tion  was  concerned  in  particular  with  the  behavior  of  the 
Strouhal  number  at  and  near  the  critical  Reynolds  num¬ 
ber.  The  irregular  range  above  a  Reynolds  number  of 
300,  in  which  turbulent  velocity  fluctuations  accompany 
the  periodic  formation  of  vortices,  and  which  was  be¬ 
lieved  not  to  extend  beyond  Re  *  10.000,  is  shown  to 
exist  up  to  Re  -  1,000,000.  Above  a  Reynolds  number 
of  Re  *  200,000  and  a  cylinder  diameter  to  channel  width 
ratio  of  0.23  there  appeared  two  simultaneous  vortex 
streets.  On  the  outside  of  the  ordinary  vortex  street 
there  were  observed  two  layers  containing  oscillations 
of  lower  frequency.  The  dependence  of  the  Strouhal 
number  on  Reynolds  number  behind  three-dimensional 
bodies,  such  as  spheres,  was  determined.  Periodic 
formation  of  vortices  could  not  be  observed  above  a 
Reynolds  number  of  40,000.  For  spheres  of  diameter 
greater  than  about  2  cm  there  appeared  to  be  a  critical 
Reynolds  number  of  7400  at  which  the  Strouhal  number 
changed  rapidly  from  one  vaiue  to  a  very  much  different 
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value.  This  phenomenon  could  not  be  satisfactorily  ex¬ 
plained.  It  is  believed  that  there  exists  only  one  type 
of  vortex  formation  for  sphere^  namely  a  relatively 
stable  arrangement  of  vortex  loops.  (Contractor's 
abstract) 


BR0.04:015 

Brown  U.  Dlv.  of  Engineering,  Providence,  R.  I. 

REVERSE  FLOW  AND  SUPERSONIC  INTERFERENCE, 
by  J.  H.  Clarice.  July  1958  [42]p.  incl.  dlagrs.  refs. 
(AFOSR-TN-58-825)  (AF  18(800)684)  AD  162155 

Unclassified 

Also  published  in  Jour.  Fluid  Mech.,  v.  8:  272-288, 

Aug.  1959. 

A  general  analytic  proof  is  presented  of  the  invariance 
of  the  drag  of  an  arbitrary  spatial  distribution  of  horse¬ 
shoe  vortices  and  sources  under  reversal  of  the  undis¬ 
turbed  flow  from  a  volumetric  formulation  of  the  mo¬ 
mentum  theorem  of  linearized  theory.  A  reverse-flow 
relation  for  steady  subsonic  or  supersonic  flow  was 
obtained  by  consideration  of  the  interference  drag  of  2 
such  singularity  distributions.  The  relation,  a  generali¬ 
zation  of  the  Ursell-Ward  theorem,  may  be  applied  to 
configurations  with  bodies  whose  surfaces  are  not  quasi- 
cylindrlcal  and  whose  surface  pressures  are  quadrat- 
lcally  related  to  the  perturbation  velocity.  Hie  relation 
is  used  to  discuss  several  interfering  2-body  arrange¬ 
ments  in  supersonic  flow.  In  certain  cases,  it  was 
shown  that  the  drag  and  lift  may  be  determined  without 
knowledge  of  the  interference  flow  field  associated  with 
the  arbitrarily  prescribed  body  geometry.  The  sim¬ 
plicity  of  the  results  permits  the  formulation  of  optimum 
problems.  The  invariance  of  the  drag  under  flow  re- 
versai  with  unchanged  geometry  is  aiso  established. 

The  role  of  edge  forces  in  the  results  is  discussed. 


BR0.04:016 

Brown  U.  Dlv.  of  Engineering,  Providence,  R.  I. 

THE  CONSTANT-CURRENT  HOT-WIRE  ANEMOM¬ 
ETER  IN  SUBSONIC  COMPRESSIBLE  FLOWS,  by  D.  I. 
Paddlson.  Aug.  1958,  37p.  incl.  dlagrs.  tables.  (Techni¬ 
cal  rept.  no.  WT-29)  (AFOSR-TN- 58-713)  (AF  18(600)- 
864)  AD  162248;  PB  142119  Unclassified 

Measurements  have  been  made  of  the  heat-loss  from 
heated  tungsten  wires  of  0.00015  in.  and  0.00035  in. 
diam  over  a  range  of  Mach  numbers  from  0  to  1.05  and 
Reynolds  numbers  from  1  to  36.  The  sensitivities  of  a 
constant- current  hot-wire  anemometer  to  fluctuations 
in  subsonic  flows  are  presented  and  Some  aspects  of 
the  use  of  the  instrument  are  discussed.  (Contractor's 
abstract) 
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BR0.04:017 

Brown  U.  Dlv.  of  Engineering,  Providence,  R.  I. 

ON  TRANSONIC  FLOW  ABOUT  SLENDER  THREE- 
DIMENSIONAL  BODIES,  by  H.  U.  Thommen.  Sept  1958 
[135]p.  incl.  Ulus,  dlagrs.  refs.  (Technical  rept.  no. 
WT-27)  (AFOSR-TN- 58-714)  (A F  13(600)664) 

AD  162249;  PB  142189  Unclassified 

The  nonlinear  differential  equation  for  the  perturbation 
potential  of  transonic  flow  about  slender  three-dimen¬ 
sional  bodies  is  transformed  into  a  nonlinear  integral 
equation  by  means  of  multiple  Fourier  transforms.  Two 
parameters  are  introduced,  and  an  attempt  is  made  to 
choose  these  parameters  locally,  such  that  the  nonlinear 
Integral  equation  can  be  approximated  by  a  linear  one. 

Two  different  methods  of  choosing  the  parameters  are 
investigated,  varying  one  or  both  parameters.  Pressure 
distributions  were  measured  on  a  family  of  three  half 
bodies  of  revolution  with  parabolic  nose  section.  The 
tests  were  carried  out  for  Mach  numbers  from  0.50  to 
0.00  in  steps  of  one  tenth  and  from  0.95  to  1.05  in  steps  of 
0.025.  Additional  tests  for  a  Mach  number  of  1.10  are 
Incomplete  due  to  the  power  limitations  of  the  auxiliary 
suction  equipment.  All  tests  were  performed  using  two 
different  wall  configurations  for  the  top  and  bottom  waUs: 
(a)  longitudinally  slotted  walls,  18.75%  open;  and  (b)  per¬ 
forated  walls,  22%  open.  The  agreement  of  the  measure¬ 
ments  for  the  different  waUs  is  in  general  good.  Com¬ 
parison  of  the  experimental  results  with  the  theoretical 
predictions  indicates  diet  the  method  is  suited  in  its 
present  form  only  for  supersonic  free  stream  (two  vari¬ 
able  parameters)  and  for  Mach  numbers  below  the  criti¬ 
cal  (one  variable  parameter).  For  supercritical  but  sub¬ 
sonic  free  stream  both  methods  tail  in  the  region,  where 
in  the  physical  space  the  flow  is  locally  supersonic. 
(Contractor's  abstract) 


BR0.04:018 

Brown  U.  Dlv.  of  Engineering,  Providence,  R.  I. 

TRANSONIC  FLOWS  THROUGH  A  STRAIGHT  CASCADE 
OF  SLENDER  AIRFOIL8,  by  A.  D.  Wood.  Aug.  1958, 
163p.  incl.  dlagrs.  refs.  (Technical  rept.  no.  WT-28) 
(AFOSR-TN-58-732)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(600)664  and 
Office  of  Naval  Research  under  Nonr-56200)  AD  162267; 
PB  142095  Unclassified 

The  steady,  transonic  flow  of  an  isentrople,  lsoenergetlc 
fluid  through  an  arbitrary  two-dimensional  cascade  of 
slender  airfoils  is  investigated.  By  application  of  a 
double  exponential  Fourier  transform  the  nonlinear 
partial  differential  equation  for  the  perturbation  potential 
li  transformed  to  a  nonlinear  integral  equation  Which 
may,  if  desired,  be  solved  by  an  iterative  procedure. 

Two  methods  are  investigated  with  the  object  of  finding 
a  relatively  simple  first  approximation  to  the  solution 
in  which  the  nonlinecr  effects  are  included.  The  general 
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transonic  result  so  obtained  contains  the  customary 
linear  subsonic  and  supersonic  solutions  as  special 
cases.  (Contractor’s  abstract) 


BR0.05:010 

Brown  U.  [Div.  of  Engineering]  Providence,  R.  I. 

VISCOSITY  OF  GASES,  by  J.  Kestin.  [1957]  [10]p.  incl. 
dlagrs.  tables.  [AF  18(600)891]  Unclassified 

Published  In  Amer.  Inst.  Phys.  Handbook,  ed.  by  D.  E. 
Gray,  N.  Y.,  McGraw-Hill,  1957,  p.  201-210. 

Definitions  and  equations  are  presented  for  the  calcula¬ 
tion  of  the  viscosity  parameters  for  various  gases.  Hie 
variation  of  the  viscosity  with  temperature  and  pres¬ 
sure  is  discussed.  Tables  of  viscosity  are  given,  such 
as  the  absolute  viscosity  u  of  gases  in  poises,  the  klne- 

2 

matle  viscosity  v  of  gases  In  Stokes  (cm  /sec),  the 
viscosity  of  water  and  superheated  water  vapor,  and  the 
kinematic  viscosity  of  water  and  superheated  water 
vapor. 


BRO.05:011 

Brown  U.  Div.  of  Engineering,  Providence,  R.  1. 

THE  OSCILLATING-DISK  VISCOMETER,  A  COMPARI¬ 
SON  BETWEEN  THEORY  AND  EXPERIMENT,  by 
F.  C.-Y.  Liu.  June  1958,  91p.  Incl.  dlagrs.  tables,  refs. 
(AFOSR-TN-58-409)  (AF  18(600)891)  Unclassified 

A  disk  oscillating  between  two  fixed  plates  has  been  In 
use  for  more  than  one  and  one  half  centuries  as  an 
Instrument  for  the  measurement  of  viscosity.  A  review 
is  given  here  of  the  existing  theories  regarding  this 
kind  of  Instrument,  Including  the  theories  advanced  by 
Kestin  and  Persen,  the  scheme  originated  by  Newell 
and  the  formula  given  by  Aspeltia  and  Newell.  The 
basic  assumptions  underlying  these  schemes  are  empha¬ 
sized.  All  three  schemes  are  subjected  to  experimental 
verification  by  means  of  the  measurements  performed 
by  Pllarczyk,  and  by  Kestin  and  Leldenfrost.  Results 
of  the  experimental  investigation  are  discussed,  and  the 
limits  of  validity  of  the  different  formulas  are  investi¬ 
gated.  The  accuracy  of  each  scheme  for  the  evaluation 
of  viscosity  Is  also  given.  The  scheme  originated  by 
Kestin  and  Person  gives  an  uncertainty  of  no  more  than 
0.1%  for  relative  determinations  of  viscosity  on  condi¬ 
tion  that  calibration  Is  performed  In  the  way  Indicated 
by  Kestin  and  Wang,  and  Is  valid  over  the  whole  range 
of  pressures  investigated  experimentally.  The  scheme 
due  to  Newell  has  an  uncertainty  of  0.5%  in  the  absolute 
determination  of  viscosity  but  the  error  is  reduced  to 
less  than  0.05%  for  relative  measurements.  However, 
the  scheme  In  question  is  valid  for  gases  at  compara¬ 
tively  low  pressures  only.  The  scheme  proposed  by 
Aspeltia  and  Newell  leads  to  an  uncertainty  of  1.5%  in 


the  absolute  determination  of  viscosity  at  intermediate 
pressures.  (Contractor’s  abstract) 


BR0.05:012 

Brown  U.  [Div.  of  Engineering]  Providence,  R.  I. 

THE  EFFECT  OF  MODERATE  PRESSURES  ON  THE 
VISCOSITY  OF  FIVE  GASES,  by  J.  Kestin  and  W. 
Leldenfrost.  [1958]  [18]p.  Incl.  dlagrs.  tables,  refs. 
(AFOSR-TN-58-435)  (AF  18(600)891)  AD  158239 

Unclassified 

Presented  at  Symposium  on  Thermophysical  Properties, 
Purdue  U.,  Lafayette,  Ind.,  Feb.  23-26,  1959. 

Also  published  In  Thermodynamic  and  Transport 
Properties  of  Gases,  Liquids  and  Solids,  ed.  by  Y.  S. 
Toulouklan,  N.  Y.,  Amer.  Soe.  Mech.  Engineers; 
McGraw-Hill,  1959,  p.  321-338. 

A  brief  description  of  a  new  osclllating-disk  viscometer 
and  the  experimental  results  of  measurements  on  He, 

Oj,  Nj,  CH4,  and  dry  air  are  given.  The  experiments 

were  conducted  at  pressures  up  to  150  atm  and  at  20°C, 
and  the  results  are  presented  In  graphical  and  tabular 
form  as  well  as  In  the  form  of  empirical  equations. 
Expressions  for  the  excess  viscosity  are  given  to  facili¬ 
tate  the  extrapolation  to  other  temperatures  and  pres¬ 
sures.  The  measurements  are  relative  to  previously 
measured  values  on  air,  N^  and  He  and  are  believed  to 

contain  an  uncertainty  of  no  more  than  0.1%. 


BR0.05:013 

Brown  U.  [Div.  of  Engineering]  Providence,  R.  I. 

AN  ABSOLUTE  DETERMINATION  OF  THE  VISCOSITY 
OF  TWELVE  GASES  OVER  A  RANGE  OF  PRESSURES, 
by  J.  Kestin  and  W.  Leldenfrost.  [1958]  [53]p.  Incl. 
dlagrs.  tables,  refs.  (AFOSR-TN-5B-620)  (AF  18(600)- 
891)  AD  162149  Unclassified 

Also  published  In  Physics,  v.  25:  1033-1062,  Nov.  1959. 

The  measurements  were  based  on  a  new  theory  of  the 
osclllatlng-disk  viscometer  which  Includes  the  effect  of 
the  finite  radius  as  well  as  that  of  Its  cylindrical  circum¬ 
ference.  The  theory  Is  first  compared  with  very  precise 
measurements  obtained  in  an  instrument  whose  brief 
description  Is  also  given.  The  experiments  verify  the 
theory  to  within  0.15%  when  no  correction  for  the  paddle 
effect  of  the  mirror  Is  applied.  The  latter  has  been  de¬ 
termined  empirically  with  respect  to  measurements  on 
air  and  with  It,  it  is  permissible  to  assume  that  the  theory 
holds  exactly  when  the  boundary  layer  thickness  Is  large 
enough,  as  assumed  in  Newell's  theory.  The  precise 
lower  bound  of  the  boundary  layer  thickness  for  which 
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Newell's  theory  is  applicable  has  been  determined  ex¬ 
perimentally  with  reference  to  measurements  on  nitro¬ 
gen.  The  final  moaonrements  performed  at  20°C  for 
air,  argon,  carbon  dioxide,  deuterium,  helium,  hydrogen, 
krypton,  neon,  nitrogen,  oxygen,  and  water  vapor,  and, 
in  ?d'iti  an,  ?t  2  T  1'  r  air,  arg-n,  nltr-jger  <  xygvr,  and 
xenon  are  believed  to  be  accurate,  on  an  absolute  basis, 
to  0.05%  and  precise  to  0.01  —  0.07%  depending  on  the 
gas.  A  thorough  statistical  analysis  of  the  present 
measurements  and  those  due  to  Michels  and  Gibson  on 
nitrogen  is  given.  This  shows  that  apart  from  being 
subject  to  a  much  larger  standard  deviation,  the  latter 
results  are  statistically  identical  with  the  present  meas¬ 
urements  over  the  same  range  of  pressures.  It  is, 
consequently,  believed  that  the  reliability  of  both  sets 
of  data  is  very  high  because  they  have  been  obtained  by 
entirely  different  methods.  Extensive  numerical  re¬ 
sults  and  interpolation  formulas  are  given.  (Contractor's 
abstract) 


separations  is  outlined.  Verification  is  given  of  the 
hypothesis  that  the  ratio  of  the  real  viscous  torque  to 
its  ideal  value  which  neglects  edge  effects  (the  edge- 
correctlon  factor)  is  a  unique  function  of  the  geometri¬ 
cal  dimensions  of  the  experimental  arrangement  ex- 
prtued  In  the  font  cl  ratios  with  respect  to  the  bound¬ 
ary  layer  thickness.  (Contractor's  abstract,  modified) 


BR0.05-.016 

Brown  U.  [Div.  of  Engineering]  Providence,  R.  I. 

AN  INSTRUMENT  FOR  THE  MEASUREMENT  OF  THE 
VISCOSITY  OF  STEAM  AND  COMPRESSED  WATER, 
by  J.  Kestin  and  J.  R.  Moszynski.  [1958]  [6]p.  lncl. 
diagrs.  refs.  (AF  18(600)891)  Unclassified 

Presented  at  meeting  of  the  Amer.  Soc.  Mech.  Engineers, 
New  York,  Dec.  1-6,  1957.. 


BR0.05:014 

Brown  U.  Div.  of  Engineering,  Providence,  R.  I. 

I  AN  EXPERIMENTAL  INVESTIGATION  OF  THE  IN¬ 

TERNAL  FRICTION  OF  THIN  PLATINUM  ALLOY 
WIRES  AT  LOW  FREQUENCIES,  by  J.  Kestin  and 
J.  R.  Moszynski.  July  1958,  30p.  incl.  diagrs.  tables. 
(Technical  rept.  no.  11;  rept.  no.  AF-891/11)  (AFOSR- 
TN-58-752)  (AF  18(600)891)  AD  201516;  PB  137431 

Unclassified 

The  measurement  of  viscosity  of  gases  and  vapors  by 
tile  method  of  small  oscillations  requires  the  knowledge 
of  the  internal  friction  of  the  suspension  wire,  and  of 
its  variation  with  temperature.  Since  these  data  are  not 
available  and  in  order  to  choose  suitable  wires  for  the 
steam  viscosity  measurements,  an  instrument  was  built 
for  the  measurement  of  internal  friction  of  thin  wires  at 
low  frequencies  and  at  elevated  temperatures.  The 
instrument  is  described  and  results  are  presented  of 
an  investigation  of  a  series  of  wires  made  available  by 
Sigmund  Cohn  and  Company.  It  was  found  that  wires 
made  of  No.  479  Platinum  Alloy  (8%  Tungsten,  92%  Pt), 
stress  relieved  and  in  sizes  of  0.002  in.  diam  or  over 
are  most  suitable,  and  their  damping  characteristics 
and  elastic  constants  at  any  temperature  in  the  range 
up  to  400' C  can  be  predicted  quite  accuractely.  (Con¬ 
tractor's  abstract) 


BR0.05  0I5 

Brown  U.  !Div.  of  Engineering]  Providence.  R.  I. 


Published  in  Trans.  Amer.  Soc.  Mech.  Engineers,  v.  80: 
1009-1014,  July  1958. 

This  paper  describes  an  instrument  designed  for  the 
measurement  of  the  viscosity  of  steam  and  compressed 
water.  The  project,  undertaken  under  this  contract, 
alms  at  exploring  the  applicability  of  the  method  of  ob¬ 
serving  small  torsional  oscillations  of  bodies  of  revolu¬ 
tion  to  the  purpose  in  hand. 


BR0.05-.017 

Brown  U.  [Div.  of  Engineering]  Providence,  R.  I. 

ON  THE  CORRELATION  OF  EXPERIMENTAL  VIS¬ 
COSITY  DATA,  by  J.  Kestin  and  H.  E.  Wang.  [1958] 
[5]p.  lncl.  diagrs.  tables.  [AF  18(600)891] 

Unclassified 

Published  in  Physics,  v.  24:  604-608,  July  1958. 

The  paper  gives  empirical  correlations  for  low-density 
viscosity  with  temperature  and  visocity  excess  with 
density,  for  carbon  dioxide  (measured  by  Michels, 
Botzen  and  Schuurman)  and  nitrogen  (measured  by 
Lazarre  and  Vodar).  It  is  shown  that  in  carbon  dioxide, 
the  correlation  breaks  down  around  the  critical  point, 
but  otherwise  Includes  the  whole  range  of  states  from 
liquid  to  gaseous.  In  the  case  of  nitrogen,  the  correla¬ 
tion  seems  to  break  down  at  the  higher  densities  tor 
lower  temperatures.  Smoothed  values  for  the  viscosity 
of  carbon  dioxide  are  given.  (Contractor's  abstract) 


CORRECTIONS  FOR  THE  OSCII  EATING  DISK  VISCOM¬ 
ETER.  II.  by  J.  Kestin.  W.  1  eidenfrost,  and  |  F.)  C.-Y. 
l.iu.  1958!  1 3 jp.  iii'  l.  diaers.  (AlOSH-TN-58-757) 

(AF  18(6001891 1  Al)  201616  Unclassified 

Hie  dertv.itt  mi  J  .!  w  1  >rmula  Lir  intermediate 


BR0.06.002 

Brown  U.  Div.  of  Engineering,  Providence,  R.  I. 

SLOW  OSCILLATION  OF  A  THIN  FINITE  DISK  IN  AN 
INFINITE  FLUID,  by  A.  G.  Azpeitia  and  G.  F.  Newell. 
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Feb.  1957  [49]p.  lncl.  dlagrs,  (Technical  rept.  no.  8)  BR0.06:004 

(AFOSR-TN-57-77)  (AF  18(600)1548)  AD  120420 

Unclassified  Brown  U.  Div.  of  Engineering,  Providence,  R.  I. 


The  small  amplitude  oscillation  of  a  thin  disk  of  finite 
radius  suspended  in  an  "infinite"  fluid  is  considered 
with  a  view  toward  its  use  as  a  viscometer.  The  fluid 
motion  is  analyzed  under  the  assumption  that  the 
boundary  layer  thickness  of  the  fluid  is  small  com¬ 
pared  with  the  thickness  of  the  disk.  Formulas  are 
obtained  relating  the  frequency  and  decrement  of 
oscillation  to  the  density  and  viscosity  of  the  fluid. 
(Contractor's  abstract) 


BRO.C6:003 

Brown  U.  Div.  of  Engineering,  Providence,  R.  1. 

THEORY  OF  OSCILLATION  TYPE  VISCOMETER.  IV. 

A  THICK  DISK,  by  A.  G.  Azpeitia  and  G.  F.  Newell. 

Sept.  1957,  33p.  lncl.  dlagrs.  (Technical  rept.  no. 
AF-891/9)  (AFOSR-TN- 57-594)  (AF  18(600)1548) 

AD  136580  Unclassified 

Also  published  in  Zeitschr.  Angew.  Math.  Phys.,  v.  10: 
15-34,  1959. 

The  viscous  drag  exerted  by  a  fluid  on  an  oscillating 
disk  is  determined  by  methods  similar  to  those  used 
previously  (A.  G.  Azpeitia  and  G.  F.  Newell,  Theory 
of  Oscillation  Type  Viscometers  m,  A  Thin  Disk, 
ZAMP).  The  problem  is  to  find  the  viscous  drag  D(s) 
by  evaluating  the  integral  D(s) 

*  I jJ  62  ^  do,  in  which  w  is  a  solution  of  the 

j2  j2 

equation  — ?  +  -  —  +  — y  -  sw  with  the  boundary 

H  C  H  8*1 

conditions  w  *  1  on  the  surface  A  of  the  disk;  x,  7  are 
coordinates  which  measure  positions  relative  to  one 
edge  of  the  disk  whereas  6,7  are  the  cylindrical  co¬ 
ordinates  measured  from  the  center  of  the  bottom  sur¬ 
face  of  the  disk;  the  radius  of  the  disk  is  6qI  the  thick¬ 
ness  is  2vq,  and  the  boundary  layer  thickness  is  6.  The 

boundary  layer  thickness  is  assumed  to  be  small  com¬ 
pared  with  both  the  thickness  and  the  radius  of  the  disk. 
An  extrapolation  of  the  formulas  derived  agrees  suffi¬ 
ciently  well  with  those  for  the  thin  disk  which  makes  it 
possible  to  Interpolate  between  the  2  to  evaluate  the 
drag  for  arbitrary-shaped  disks  provided  the  boundary 
layer  thickness  Is  small  compared  with  the  radius.  The 
method  of  solution  for  the  fluid  flow  near  the  right  angle 
turn  can  be  applied  to  the  solution  of  other  problems 
such  as  heat  transfer  near  a  right  angle  turn.  (ASTIA 
abstract) 


THEORY  OF  OSCILLATION  TYPE  VISCOMETERS. 

V.  DISK  OSCILLATING  BETWEEN  FIXED  PLATES, 
by  G.  F.  Newell.  Oct.  1957,  24p.  lncl.  dlagrs.  (Rept. 
no.  AF  891/10)  (AFOSR-TN-57-621)  (AF  18(600)1548) 
AD  136610  Unclassified 

Also  published  in  Zeitschr.  Angew.  Math.  Phys.,  v.  10: 
160-174,  1959. 

A  theory  is  presented  of  a  disk  oscillating  between  2 
fixed  plates  considered  as  an  instrument  for  absolute 
measurements  of  viscosity.  The  existing  theories  re¬ 
lating  the  viscosity  to  the  decrement  of.  oscillation  are 
improved  by  calculating  the  effects  of  the  edge.  The 
separation  between  the  plates  is  assumed  to  be  small 
compared  with  both  the  radius  of  the  disk  and  the 
boundary  layer  thickness.  As  compared  with  the  infi¬ 
nite  fluid  case,  the  only  new  feature  is  the  additional 
boundary  condition  that  the  fluid  velocity  must  vanish 
on  the  plates  instead  of  at  infinity.  A  comparison  is 
made  with  the  experimental  data  of  Kestin  and  Pilarczyk 
(Trans.  Amer.  Soc.  Mech.  Engineers,  v.  76:  987,  1954) 
for  which  the  theory  discussed  is  estimated  to  be  cor¬ 
rect  to  0.1%. 


BRO. 06:005 

Brown  U.  [Div.  of  Engineering]  Providence,  R.  I. 

STUDY  OF  EDGE  EFFECTS  IN  FLUID  FLOW,  by  G.  [F.] 
Newell.  Final  rept.  Nov.  27,  1957,  lp.  (AFOSR-TR- 
57-98)  (AF  18(600)1548)  AD  148022  Unclassified 

The  report  consists  of  a  complete  list  of  technical  re¬ 
ports  and  publications  submitted  under  the  contract. 


BR0.06:006 

Brown  U.  [Div.  of  Engineering]  Providence,  R.  I. 

DIRECT  DETERMINATION  OF  THE  VISCOSITY  OF 
GASES  AT  HIGH  PRESSURES  AND  TEMPERATURES, 
by  J.  Kestin.  [1957]  [24]p.  incl.  diagrs.  tables,  refs. 

(AF  18(600)1548)  Unclassified 

Published  in  Proc.  Second  Biennial  Gas  Dynamics 
Symposium  on  Transport  Properties  in  Gases, 
Northwestern  U.,  Evanston,  Ill.  (Aug.  26-28,  1957), 
Evanston,  Northwestern  U.  Press,  1958,  p.  27-50. 

The  most  Important  methods  art  given  for  the  experi¬ 
mental  investigation  of  the  viscosity  of  gases  at  high 
pressures  and  temperatures.  The  paucity  of  experi¬ 
mental  data  at  combined  high  pressures  and  temperatures 
Is  stressed  and  the  need  for  a  considerable  effort  in  this 
direction  is  brought  into  relief.  A  general  criteria  is 
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established  for  a  successful  viscometer  for  gases  at 
high  pressures  and  temperatures  and  it  is  shown  that 
the  capillary  viscometer  afters  tlu>  best  chelae  at  the 
present  time.  The  three  possible  alternatives  (the 
oscillating-body,  the  rotating-cylinder,  and  ti  e  falling- 
body  viscometers)  require  an  intensive  period  of  develop¬ 
ment  before  their  potential  could  be  accurately  assessed. 
The  main  difficulties  encountered  in  their  use  are  con¬ 
nected  with  the  complexities  of  tha  flow  field  which 
they  create.  In  the  first,  secondary  motion  causes  the 
scattering  of  data  and  inferior  reproducibility.  In  the 
last,  vortex  shedding  and  pressure  drag  contribute 
unaccountable  terms  to  the  skin  friction  force.  Some 
consideration  is  given  to  the  problem  6f  empirical 
correlation  of  experimental  data.  In  particular,  it  is 
shown  that  the  well-known  correlation  between  density 
and  the  residual  viscosity  p  -  uQ,  i.e.,  the  difference 

between  its  value  at  a  given  temperature  and  pressure, 
and  the  corresponding  value  at  zero  pressure  shows 
signs  of  breaking  down  at  high  densities. 

BR0.06:007 

Brown  U.  [Div.  of  Engineering]  Providence,  R.  I. 

THEORY  OF  OSCILLATION  TYPE  VISCOMETERS. 

III.  A  THIN  DISK,  by  A.  G.  Azpeitia  and  G.  F.  NeweU. 
[1958]  [ 22]p.  incl.  diagrs.  (AF  18(600)1548) 

Unclassified 

Published  in  Zeltschr.  Angew  Math.  Phys.,  v.  9 A: 

97-118,  July  25,  1958. 

The  small  amplitude  oscillation  of  a  thin  disk  of  finite 
radius  suspended  in  an  'infinite'  fluid  is  considered 
with  a  view  toward  its  use  as  a  viscometer.  The  fluid 
motion  is  analyzed  under  the  assumption  that  the 
boundary  layer  thickness  of  the  fluid  is  small  compared 
with  the  radius  of  the  disk  but  large  compared  with  the 
thickness  of  the  disk.  Formulas  are  obtained  relating 
the  frequency  and  decrement  of  oscillation  to  the  density 
and  viscosity  of  the  fluid.  (Contractor's  abstract) 


BRO.l  1:001 

Brown  U.  Div.  of  Engineering,  Frovidence,  R.  I. 

HEAT  TRANSFER  FROM  SURFACES  OF  NON-UNIFORM 
TEMPERATURE  DISTRIBUTION.  PART  I.  LAMINAR 
TRANSFER  FROM  ISOTHERMAL  HEAT  POLES  ON  A 
FI.AT  PLATE,  by  H.  H.  Sogln.  Sept.  1958,  Iv.  incl. 
diagrs.  tables,  rets.  (A FOSR-TN- 58-930)  (AF  49(638)- 
46)  AD  205095;  PB  139919  Unclassified 

A  purely  hydrodynamic  boundary  layer  grows  from  the 
leading  edge  of  a  flat  plate  at  zero  incidence.  Down¬ 
stream  la  a  heated,  isothermal  surface  of  finite  length¬ 
en  m. them. at  heat  pole,  it  is  followed  by  a  second 
isothermal  heat  pole,  the  surface  between  the  two  being 
adiabatic.  The  Rubesin-Klein-Trlbus  method  is  used  to 


calculate  rates  of  heat  transfer  by  forced  convection 
from  the  two  poles.  The  general  results  are  applicable 
to  potea  if  ary  length  tr.  either  Laminar  r  turbulent 
flow.  Predictions  of  laminar  transfer  are  based  on 
Eckert's  step  function.  In  experimentation,  naphthalene 
cast  in  trays  is  used  to  simulate  the  isothermal  heat 
poles  while  the  inert  material  between  them  simulates 
the  adiabatic  wall.  Hie  velocities  range  from  about  40  to 
80  FPS,  and  the  air  temperatures  from  72  to  88°B .  The 
boundary  layer  is  shown  to  be  laminar.  The  theoretical 
and  experimental  results  are  found  to  be  in  good  agree¬ 
ment,  confirming  the  calculation  method  and  Eckert's 
step  function.  The  experimentation  is  extended  to  an 
array  of  several  equally  spaced  poles  in  tandem. 

Effects  of  roughness  and  spanwise  diffusion  are  noted. 
(Contractor's  abstract) 


BR0.08:004 

Brown  U.  Metals  Research  Lab.,  Providence,  R.  1. 

THE  INFLUENCE  OF  DEFINED  SMALL  AMOUNTS  OF 
IMPURITIES  ON  THE  RECRYSTALLIZATION  OF 
ALUMINUM  AFTER  SMALL  DEFORMATION,  by  J. 
Gurland  and  K.  LOcke.  Dec.  13,  1937  [2%.  incl.  Ulus, 
diagrs.  tables.  (AFOSR-TN-57-785)  (AF  18(600)1495) 

AD  148016  Unclassified 

The  recrystallization  behavior  of  aluminum  with 
additions  of  less  than  0.1%  of  Cu,  Mg,  Si,  Mn,  Ag,  Ki  and 
Zn  was  studied  after  tensile  deformations  of  15%.  It  was 
found  that  the  effect  of  impurities  upon  the  recrystalliza¬ 
tion  of  aluminum  is  much  smaller  after  low  deformations 
than  after  high  deformations,  although  the  calculated 
activation  energies  are  similar  in  magnitude  (51  -  61  x 
3 

10  cal/mol).  It  was  noted  that  for  some  of  the  alloy 
additions  the  recrystallization  temperature,  after  an 
initial  increase,  decreases  again  with  Increasing  amounts 
of  impurities.  This  behavior  could  not  be  related  to  the 
properties  of  the  alloy  elements  or  to  any  existing  theory 
of  recrystallization.  (Contractor's  apstract) 


BRO. 08:005 

Brown  U.  Metals  Research  Lab.,  Providence,  R.  I. 

SUMMARY  OF  THE  INFLUENCE  OF  DEFINED 
IMPURITIES  ON  THE  RECRYSTALLIZATION  OF 
ALUMINUM,  by  J.  Gurland  and  K.  LOcke.  Final  rept. 
Aug.  1,  1958,  5p.  (AFOSR-TR-58-120)  (AF  18(600)1495, 
continued  by  AF  49(638)75)  AD  202352  Unclassified 

The  influence  of  small  additions  (less  than  0.14%)  of  Cu, 
Mg,  Si,  Mn,  Ag,  Nl,  Zn  and  Fe  upon  the  recrystallization 
of  high  purity  A!  (99.998%)  was  Investigated  by  x-iay 
diffraction  methods.  Deformation  of  40%  and  90%  by 
foUteif  The  recryatalUiaUot.  vm  appreciably  delayed 
by  the  impurities,  re  additions  of  the  order  of  1/100 
of  a  percent  Increased  the  recrystallization  temperature 
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by  210'C  and  decreased  the  rate  of  recvyatalUzation  by 

a  factor  up  to  10  .  Cu,  SI,  and  Mg  produced  correspond- 
7 

lng  effects  of  15C°C  and  10  .  The  effect  of  Ag  was  much 
smaller.  The  Increase  In  recrystallization  temperature 
was  caused  by  atoms  In  solution  and  was  not  due  to  a 
second  phase.  Although  generally  the  recrystallization 
temperature  Increased  with  Increasing  Impurity  con¬ 
centrations,  the  effect  due  to  the  first  0.01%  was,  in 
most  cases,  larger  than  the  increase  caused  by  all  the 
further  additions.  Deformation  of  15%  in  tension:  Hie 
effect  of  impurities  upon  the  recrystallization  of  A1  was 
much  smaller  after  this  low  deformation  than  after  the 
high  deformation  previously  discussed.  The  recrystal- 
lizatlon  rate  was  increased  by  a  factor  of  only  7  at  most, 
although  the  calculated  activation  energies  remained 

similar  in  magnitude  (51  to  61  x  103  cal/mol).  With  Cu, 
Ni  and  Mg,  the  recrystallization  temperature  initially 
increased  and  then  decreased  with  larger  amounts  of 
alloying  additions.  This  unexpected  behavior  was  not 
caused  by  difference  of  grain  size  or  of  chemical 
analysis. 


BRO.12:001 

Brown  U.  Metals  Research  Lab.,  Providence,  R.  I. 

A  SURVEY  OF  THE  RECOVERY  OF  DAMPING  AND 
MODULUS  CHANGES  FOLLOWING  PLASTIC  DE¬ 
FORMATION,  by  A.  Hikata  and  A.  Granato.  Jan.  15, 
1057  [24]p.  incl.  diagrs.  table,  refa.  (Rept.  no.  AF- 
136/1)  (AFOSR-TN-57-54)  (AF  18(603)136) 

AD  115093  Unclassified 

Also  published  in  Acta  Metallurgies,  v.  6:  470-480, 

July  19587” (Title  varies) 

Measurements  of  the  changes  in  attenuation  and  elastic 
constants  with  time  following  plastic  deformation  are 
compared  with  the  results  of  a  theory  which  assumes 
these  changes  are  a  result  of  dislocation  pinning  by 
deformation-induced  point  defects.  It  is  found  that 
the  measured  time  law  is  that  predicted  by  the  theory 
for  specimens  which  have  been  deformed  between 
about  0.4  and  4%.  For  smaller  and  larger  deformations, 
deviations  from  this  time  law  are  obtained.  Although 
measurements  so  far  available  permit  only  a  qualitative 
check  of  the  predictions  of  the  theory  with  regard  to  the 
dependence  of  the  recover1  rate  on  purity  and  deforma¬ 
tion,  a  check  of  the  temperature  dependence  Is  afforded 
by  recovery  measurements  of  Young's  modulus  for 
copper.  From  these  an  activation  energy  for  the  migra¬ 
tion  of  vacancies  in  copper  is  determined  to  be  1.0  ev, 

A  number  of  experiments  needed  for  checking  the 
theory  further  are  proposed. 


BR0.12:002 

Brown  U.  Metals  Research  Lab.,  Providence,  R’.  I. 

FATIGUE  AND  ULTRASONIC  ATTENUATION,  by  R. 
Truell  and  A.  Hikata.  [1957]  [8]p,  incl,  diagrs.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  18(603)136  and  Office  of  Ordnance  Research 
under  DA  19-020-505-ord-3882  and  DA  19-020-ord- 
2598)  Unclassified 

Presented  at  Second  Pacific  Area  Nat'l.  Meeting  of  the 
Amer.  Soc.  for  Testing  Materials,  Los  Angeles,  Calif., 
Sept.  17-18,  1956. 

Published  in  Symposium  on  Nondestructive  Testing, 

Los  Angeles,  Calif.  (Sept.  17-18,  1956),  Philadelphia, 
Amer.  Soc.  for  Testing  Materials,  1957,  p.  63-70. 

A  brief  survey  of  the  effects  observed  in  the  propagation 
and  recovery  behavior  of  ultrasonic  waves  in  materials 
during  stress  or  fatigue  cycling  is  presented.  In  all 
cases  studied,  the  results  show  that  the  ultrasonic  atten¬ 
uation  increases  as  a  function  of  the  number  of  cycles 
of  loading  and  unloading.  The  loading  in  the  experi¬ 
ments  was  done  in  tension  and  in  tension  and  compres¬ 
sion.  The  form  of  the  attenuation-cycles  curve  depends 
among  other  things  on  the  magnitude  of  the  load  and  the 
speed  of  cycling. 


BRO.  12:003 

Brown  U.  Metals  Research  Lab.,  Providence,  R.  I. 

THEORY  OF  THE  THERMAL  BREAKAWAY  OF  A 
PINNED  DISLOCATION  LINE  WITH  APPLICATION  TO 
PAMPING  PHENOMENA,  by  L.  J.  Teutonico,  A.  Granato, 
and  K.  LQcke.  May  1,  1958  [l36]p.  incl.  diagrs.  tables. 
(AFOSR-TN-58-512)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(603)  136, 

Office  of  Ordnance  Research  under  DA  19-020-ord-3650, 
and  Atomic  Energy  Commission  under  AT(30- 1)1772) 

AD  158323  Unclassified 

An  investigation  is  made  of  the  model  of  a  pinned  disloca¬ 
tion  line  under  stress.  The  model  used  is  that  originally 
given  by  Koehler  and  later  employed  by  Granato  and 
LOck .  in  their  theory  of  mechanical  damping  due  to  dls- 
locauuns.  By  taking  Into  account  thermal  fluctuations 
the  probability  of  the  thermal  breakaway  of  such  a  dis¬ 
location  line  is  calculated.  The  effect  of  this  breakaway 
on  the  decrement  and  apparent  modulus  change  felt  by 
a  stress  wave  traveling  through  a  solid  is  also  considered. 
The  decrement  Is  found  to  be  both  hysteretlc,  since  the 
dislocation  is  irreversibly  broken  away  from  the  pinning 
agents,  and  relaxational,  since  the  dislocation  passes 
with  a  temperature-dependent  mean  frequer  :y  from  one 
configuration  of  minimum  energy  through  a  saddle  point 
configuration  to  another  minimum  configuration.  A 
comparison  Is  made  of  this  theory  with  the  Granato- 
LQcke  (G.L.)  theory  and  reveais  that  the  present  theory 
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includes:  (1)  temperature  effects  which  reduce  to  the 
G.L.  theory  as  the  temperature  approaches  absolute 
zero,  (2)  a  dependence  on  the  wave  frequency,  and  (3)  a 
decrement  dependence  on  stress  which  is  different 
from  the  G.L.  theory  but  which  fits  the  available  data 
as  well  as  the  G.  L.  theory  of  mechanical  damping. 

BR0.12:004 

Brown  U.  Metals  Research  Lab.,  Providence,  R.  I. 

ULTRASONIC  ATTENUATION  IN  MILD  STEEL  UNDER 
DEFORMATION,  by  R.  G.  Bayer.  Sept.  IS,  1958  [40jp. 
incl.  illus.  diagrs.  refs.  (AFOSR-TN-58-913)  (AF  18- 
(603)136)  AD  204567  Unclassified 

The  ultrasonic  attenuation  as  a  function  of  strain  was 
studied  for  mild  steel  under  various  conditions  of  mag¬ 
netic  field  and  temperature.  From  these  experiments 
it  has  been  determined  that  the  behavior  of  the  losses 
ir.  mild  steel  as  a  function  of  strain  results  from  the 
combination  of  magnetic  domain  mechanisms  and  dis¬ 
location  mechanisms.  A  heuristic  model  using  known 
magnetic  domain  losses  and  known  dislocation  losses 
is  proposed  to  explain  the  observed  dependence.  (Con¬ 
tractor's  abstract) 


BRO.  12:005 

Brown  U.  Metals  Research  Lab.,  Providence,  R.  I. 

MEASUREMENTS  OF  DEFORMATION  AND  FATIGUE 
BY  ULTRASONIC  METHODS,  by  R.  Truell.  Final  rept. 
Oct.  1,  1958  [6)p.  (AFOSR-TR-58-139)  (AF  1 8(603) - 
136)  AD  204554  Unclassified 

The  objective  of  the  work  undertaken  under  this  contract 
has  been  that  of  studying  fatigue  effects  in  metals. 
Initially  the  work  in  this  area  was  concerned  with  deter¬ 
mining  how  ultrasonic  "attenuation-time"  or  attenuation 
and  velocity  recovery  with  time  after  deformation  de¬ 
pends  on  deformation  and  stress  cycling.  As  more  was 
learned  about  the  interaction  of  dislocations  with  point 
defects  and  how  this  affected  ultrasonic  attenuation  and 
velocity,  it  became  apparent  that  considerably  more 
work  had  to  be  done  to  understand  dislocation  behavior 
and  recovery  to  follow  fatigue  or  stress  cycling  changes 
in  solid  materials.  A  list  of  publications  is  presented 
concerning  the  work  done  on  the  interaction  of  point 
defects  with  dislocations  and  the  resulting  influence  on 
attenuation  and  velocity. 


BRO.  12:006 

Brown  U.  Metals  Research  Lab.,  Providence,  R.  I. 

EVIDENCE  FOR  DISLOCATION  BREAKAWAY  IN  PURE 
ALUMINUM,  by  R.  Truell  and  R.  G.  Bayer.  (1958)  [2|p. 
me!,  diagr.  (AF  18(603)136;  continued  by  AF  49(638)450) 

Unclassified 


Published  in  Phys.  Rev.,  v.  110:  1206-1207,  June  1,  1958. 

Attention  is  called  to  the  very  rapid  increase  in  acous¬ 
tic  attenuation  at  low  strains  (especially  below  0.02%), 
and  it  is  pointed  out  that  this  effect  has  been  observed 
only  in  the  high-purity  almost  single-crystal  aluminum 
sample;  it  is  not  observed  for  example  in  much  less 
pure  commercial  aluminum  (about  99.8%).  It  is  pro¬ 
posed  that  this  attenuation  increase  at  very  low  strain 
is  an  example  of  "dislocation  breakaway"  and  that  the 
effect  is  caused  by  an  increase  in  dislocation  loop 
length  arising  when  the  dislocations  free  themselves 
from  relatively  weak  pinning  at  low  strains. 


BRO.  13:001 

Brown  U.  Metals  Research  Lab.,  Providence,  R.  I. 

GROWTH  SELECTION  DURING  RECRYSTALLIZATION 
OF  ALUMINUM  SINGLE  CRYSTALS,  by  K  Yoshlda,  b 
[G.]  Liebmann,  and  K.  ticke.  Aug.  15,  1957  [7]p.  incl. 
illus.  diagrs.  (Rept.  no.  AF-75/1)  (AFOSR-TN-57- 
539)  (AF  49(658)75;  continuation  of  AF  18(600)1495) 

AD  136525  Unclassified 

Artificially  nucleated  crystals  were  grown  in  strained 
aluminum  single  crystals  by  cutting  them  at  one  end 
with  pliers  and  then  subjecting  them  to  recrystallization 
heating.  Recrystallization  always  started  at  the  cut  end 
with  many  fine  grains.  After  further  heating  most  of 
these  fir,.-  grains  disappeared  and  only  a  few  large  crys¬ 
tals  were  left.  They  grew  further  into  the  deformed 
matrix,  and  one  of  them  finally  occupied  the  full  diameter 
of  the  wire.  Laue  and  Debye  Scherrer  X-ray  photographs 
showed  that  in  the  early  stage  of  recrystallization  the 
orientation  of  the  many  hue  grains  were  distributed  »t 
random.  The  crystal  finally  obtained  usually  had  an 
orientation  characterized  by  a  40°  (ill]  rotation  rela¬ 
tive  to  the  deformed  matrix.  This  indicates  that  the 
preferred  orientation  of  the  final  crystals  originates  by 
growth  selection.  (Contractor's  abstract) 


BRO.  13:002 

Brown  U.  Metals  Research  Lab.,  Providence,  R.  I. 

DETERMINATION  OF  THE  ACTIVATION  ENERGY  OF 
VACANCY  MIGRATION  IN  COPPER  BY  ULTRASONIC 
METHODS,  by  A.  Granato,  A.  Hikata,  and  K.  LQcke. 

1 1967)  [JJp.  itiel.  diages.  (Soonsored  jointly  by  Aw  f  otet 
Office  of  Scientific  Research  under  [AF  49(638)75]  and 
Office  of  Ordnance  Research)  Unclassified 

Published  in  Phys.  Rev.,  v,  108:  1344-1345,  Dec.  1, 

Ttvr. - 

The  activation  energy  of  migration  of  deformation  in¬ 
duced  vacancies  in  copper  has  been  determined  to  be 
1,0  ev  by  means  of  the  analysis  of  literature  data  on 
ultrasonic  elastic  constant  measurements.  The  analysis 
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Involves  the  determination  oi  the  activation  energy  of 
the  defect  which  produces  dislocation  pinning  and  the 
assumption  that  this  defect  is  a  vacancy. 


BR0.13:003 

Blown  U.  Metals  Research  Lab.,  Providence,  R.  1. 

INVESTIGATIONS  ON  RECRYSTALLIZATION  IN 
ALUMINUM  SINGLE  CRYSTALS,  by  B.  [G.]  Liebmann 
and  K.  Lilcke.  Final  rept.  Sept.  1,  1958,  9p.  (AFOSR- 
TR-58-124)  (AF  49(638)75,  continued  by  AF  49(638)479) 
AD  202925  Unclassified 

Grain  orientations  and  growth  rates  were  Investigated 
in  strained  A1  single  crystals.  The  crystals  were 
grown  from  A1  wire,  cut,  and  subjected  to  recrystalliza¬ 
tion  heating.  After  additional  heating,  most  of  the  fine 
grains  disappeared,  and  only  one  crystal  finally  occupied 
the  full  diameter  of  the  wire.  A  large  majority  of  the 
final  crystals  showed  an  orientation  which  was  charac¬ 
terized  by  a  40*  rotation  around  the  [lTl]  axis  of  the  de¬ 
formed  matrix.  The  results  indicated  that  the  pre¬ 
ferred  orientation  of  the  final  crystals  originates  in 
growth  selection.  No  preferred  orientations  were  ob¬ 
tained  when  the  single  crystal  wires,  containing  0.09% 

Fe,  0.09%  Si,  0.03%  Zn,  and  99.79%  Al,  were  annealed 
for  1  hr  or  longer  between  600*  and  640*C  prior  to 
deformation.  Reheating  below  500  *C  produced  typical 
age-hardening  effects.  When  the  reannealing  time  was 
increased,  the  yield  point  of  the  crystals  increased, 
reached  a  maximum,  and  finally  decreased.  Recrystal¬ 
lization  again  produced  preferred  orientations  in 
samples  which  had  been  reheated  until  the  maximum 
yield  point  was  reached  or  exceeded. 


BRO.14:001 

Brown  U.  Metals  Research  Lab.,  Providence,  R.  I. 

INFLUENCE  OF  THERMAL  HISTORY  ON  PREFERRED 
ORIENTATIONS  IN  THE  RECRYSTALLIZATION  OF 
TECHNICALLY  PURE  ALUMINUM,  by  R.  E.  Green,  Jr., 
B.  G.  Liebmann,  and  H.  Yoshida.  Nov.  15,  1958  [9]p. 
incl.  diagrs.  refs.  (AFOSR-TN-58-1014)  (AF  49(838)- 
479;  continuation  of  AF  49(638)75)  AD  162279;  PB  137931 

Unclassified 

The  Influence  of  the  state  of  impurities  (dissolved  or 
precipitated)  on  the  generation  of  preferred  orientations 
Hi  fetryttalliuUon  of  strained  aluminum  single  crystals 
has  been  investigated.  The  crystals  contain'd  99.79% 

Al,  0.09%  Fe,  0.09%  Si  and  0.03%  Zn,  only  she  non  not 
being  well  within  its  solid  solubility  limit.  No  preferred 
^ilenUti  j«s  were  obtained  when  the  crystals  were 
annealed  for  several  hours  at  620*C  prior  to  deforma¬ 
tion.  On  reheating  at  temperaturea  below  5C0*C  the 
yield  point  of  the  cryatala  increased,  reached  a  maxi¬ 
mum  and  finally  decreased,  a  typical  behavior  corre¬ 
lated  to  Use  preeipitaliMi  of  s  second  phase  (iron). 


RecrystalUzation  produced  preferred  orientations  in 
samples  which  were  reheated  until  the  maximum  yield 
point  was  v  cached  or  exceeded.  This  would  indicate  that 
iron  in  supersaturated  solid  solution  prevents  the  gener¬ 
ation  of  preferred  orientations  while  it  has  no  effect  of 
this  kind  when  precipitated.  This  effect  of  the  state  of 
impurities  explains  contradictory  results  previously  ob¬ 
tained  by  different  gioups  (Graham -C<dm  \ Juur.  MtAaia 
1956,  p.  504,  517]  and  Liebmann-LUcke-Masing  [Zeitschr. 
Metallk.,  v.  47:  57,  1956])  investigating  growth  rates  and 
preferred  orientations  in  the  recrystallization  uf  alumi¬ 
num  single  crystals.  A  possible  mechanism  for  the  pre¬ 
vention  of  preferred  orienations  by  dissolved  iron  is 
discussed  (based  on  growth  selection  and  interaction 
between  grain  boundaries  and  foreign  atoms). 


BRO. 15:001 

Brown  U.  Metcalf  Research  Lab.,  Providence,  R.  I. 

ON  THE  QUANTUM-STATISTICAL  THEORY  OF  TRANS¬ 
PORT  PROCESSE3.  I.  CORRELATION  FUNCTION  OF 
FLUXES,  by  H.  Mori.  Oct.  1,  1957,  30p.  incl.  refs. 
(AFOSR-TN- 57-505)  (AF  18(603)87)  AD  136581; 

PB  138171  Unclassified 

A  time-dependent  kinetic  equation  governing  the  cor¬ 
relation  function  of  the  flux  4{{(t)  is  established  for 

dilute  gases  and  is  integrated  to  give  the  correlation 
time  in  terms  of  the  transport  cross  section.  The 
spectrum  of  the  binary  collision  operator  A(|  is  deter¬ 
mined  for  intermolecular  interactions  which  have  spher¬ 
ically  symmetric  short  range  forces.  For  the  hard-core 
molecule  assumption  A  consists  of  two  discrete  values 

in  the  classical  limit.  If  Fp  satisfies  the  equation 

AF  •  A  F  ,  then  4'„(t)  -  exp(-U  ),  where  A  is  the  master 
P  v  p’  fr  v  ’ 

collision  operator.  Approximate  eigenvalues  of  A  are 
obtained  corresponding  to  the  viscosity  and  heat  fluxes. 

A  simple  relation  between  the  macroscopic  transport 
coefficient  and  the  corresponding  relaxation  time  in 
momentum  space  is  derived  from  the  fluctuation-dissipa¬ 
tion  theorem.  This  relation  leads  to  a  new  approach  to 
the  transport  properties  of  dilute  gases,  which  is  differ¬ 
ent  from  Enskog-Chapman’s  method,  but  yields  the  same 
results  In  the  classical  limit.  An  expansion  formula  for 
the  canonical  transformation  describing  the  motion  of  a 
dilute  gas  Is  obtained  and  is  employed  to  clarify  the 
postulate  of  random  a  priori  pluses  in  the  momentum 
representation  for  spatially  uniform  gases.  This  is  done 
by  formulating  exactly  and  quantum-mechamcaliy  B rout's 
idea  in  the  classical  derivation  of  the  master  equation. 


BRO. 15:002 

Brown  U.  [Metcalf  Research  Lab.]  Providence,  R.  I. 
CORRELATCN  TIMES  OF  FI  EXES  IN  THE  QUANTUM 
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THEORY  OF  TRANSPORT  PROCESSES  (Abstract),  by 
H.  Mori.  [1957]  [l]p.  (AF  16(603)67]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys  Soc,, 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  In  Bull,  Amev.  Fhys.  Sno.,  Series  R,  T.  2: 

2o3,  Apr.  25,  1957. 

The  various  kinetic  coefficients  can  be  expressed  in 
terms  of  the  correlation  function  of  the  corresponding 
flux  F,  *(t)  *<FF(t)  +  F(t)F>.  We  mainly  consider  the 
viscosity  coefficient  of  the  quantum  gases  V,  where 
N 

F  ’  Z  P^iv"  1118  clun88  «ith  time  of  the  Heisenberg 
1-1  7 

operator  F(t)  can  be  described  by  an  operator  T(t,tg)  ! 
exp[(t  -  t0)L],  where  LF  ■  [F,H]/tfi.  In  order  to  sepa¬ 
rate  the  effect}  due  to  the  molecular  Interaction  from  the 
free  motion,  define  K(t,t^)  »  exp(-tL0)T(t,t())X  exp(tQL0), 

where  Is  the  L  operator  of  the  kinetic  energy  Hq. 

Then,  the  binary  collision  approximation  leads,  in  the 

limit  of  N  ~  to  K(t.O)  *  expJjjlwyftVj,  where  w^  is 

related  to  the  scattering  matrix  for  the  collision  between 
molecules  1  and  J  to  gtve<plwjjFlp^>-  tO^plFlp  . 

is  the  collision  Integral  operator  familiar  In  the 

kinetic  theory  of  dilute  gases  and  contains  the  complete 
quantum-mechanical  scattering  cross  section. 

*11  *  Pjfy,  (P  *  Pj  -  Pt),  Is  an  eigenfunction  of 

with  the  eigenvalue  w^  ■  -3lplQ(p)/mv,  where  Q(p)  is 

the  transport  cross  section.  Thus,  if,  on  the  average, 
the  deviation  of  the  la  small  from  their  average 

value  as  for  the  classical  Maxwell  molecule,  then  the 
correlation  function  decays  exponentially  with  time  to 

give  7  «  4<F*>/3nkT<2lpl  X  Q/m>.  The  behavior  of  7 
Is  discussed  for  some  potential  functions. 


BR0.1S:003 

Brown  U.  Metcalf  Research  Lab.,  Providence,  R.  I. 

TIME -CORRELATION  FUNCTIONS  IN  THE  STATISTI¬ 
CAL  MECHANICS  Or  TRANSPORT  PROCESSES,  by 
H.  Mori.  Aug.  1,  1958  [I3]p.  incl.  rets.  (AFOSR-TN- 
58-1015)  (AF  16(603)87)  AD  206226  Unclassified 

Also  published  In  Phya.  Rev.,  v.  Ill:  694-706,  Aug.  1, 

T5S3T 

A  kinetic  equation  governing  the  time  dependence  of  the 
correlation  function  of  flux  Is  established  for  dilute  gases 
and  Is  Integrated  to  yield  a  relation  between  the  correla¬ 
tion  time  and  the  transport  cross  section.  The  spectrum 
of  the  binary  collision  operator  la  determined  lor  spher¬ 
ically  symmetric  forces  between  molecules,  which,  for 


the  hard-core  model,  consists  of  two  discrete  values  In 
the  classical  limit.  Hence  It  is  shown  that  the  question  of 
validity  of  approximating  the  correlation  function  by  an 
exponential  decay  depends  upon  the  type  of  lntermolecular 
force  and  the  temperature  of  the  system.  Approximate 
eigenvalues  of  the  master  collision  operator  are  obtained 
c-irreaptsuling  to  thf  fluxes  uf  viscosity  and  thsnral  con¬ 
duction,  and  their  relations  to  the  macroscopic  transport 
coefficients  are  derived.  These  relations  lead  to  a  new 
approach  to  the  transport  properties  of  dilute  gases, 
which  is  different  from  Enskog-Chapman's  method  but 
yields  the  same  results  in  the  classical  limit.  An  ex¬ 
pansion  formula  for  the  canonical  transformation  de¬ 
scribing  the  motion  of  dilute  gases  Is  obtained  and  is 
employed  to  clarify  the  assumption  of  random  a  priori 
phases  In  the  momentum  representation  for  spatially 
uniform  gases.  This  la  done  by  formulating  the  quantum- 
mechanical  equivalent  of  Brout's  idea  In  the  classical 
derivation  of  the  master  equation.  (Contractor's  abstract) 


BRO.  15:004 

Brown  U.  [Metcalf  Research  Lab.]  Providence,  R.  I. 

TRANSPORT  EQUATION  IN  QUANTUM  GASES,  by  H. 
Mori  and  J.  Ross.  [1956]  [6]p.  incl.  refs.  (AFOSR-TN- 
58-1064)  (AF  18(603)87)  AD  222511  Unclassified 

Also  published  In  Phys.  Rev.,  v.  109:  1877-1882, 

Mar.  lS,  1953. 

A  derivation  of  the  quantum- mechanical  analog  of  the 
Maxwell-Boltzmann  equation  of  transport  for  gases  at 
low  density  Is  presented.  The  analysis  requires:  the 
definition  of  a  time  differential  which  Is  necessary  for 
the  selection  of  only  secular  variations  In  the  time  de¬ 
pendence  of  the  distribution  functions  (coarse-graining 
In  time);  a  binary  collision  approximation;  the  connection 
between  the  phase-space  transformation  function,  relating 
the  Wlgner  distribution  function  at  different  times,  and 
the  transition  matrix  in  the  theory  of  scattering  of  two 
particles;  and  a  coarse-graining  in  configuration  space 
leading  to  a  kin-tic  equation  for  spatially  nonuniform 
systems.  A  consequence  of  the  binary  collision  approx¬ 
imation  Is  the  exclusion  of  the  effects  of  symmetrizatlon 
(Bose -Einstein  or  Fermi-Dlrae  statistics)  resulting  in 
density-dependent  terms.  (Contractor's  abstract) 


BRO.  16:001 

Brown  U.  Metcalf  [Research  Lab.]  Providence,  R.  I. 

DIELECTRIC  RELAXATION  IN  SOLID  HYDROGEN 
HALIDES,  by  R.  H.  Cole  and  S.  Havrillak,  Jr.  [1957] 
[8]p.  Incl.  diagrs.  table,  refs.  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF  49- 
(638)31]  and  Office  of  Ordnance  Research)  Unclassified 

Published  in  Faraday  Soc.  Discussions.  No.  23:  31-38. 
195T 
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Dielectric  constant  and  loss  measurements  of  solid 
hydrogen  chloride,  and  hydrogen  and  deuterium  bromide 
and  iodide,  are  summarized  and  discussed  in  relation  to 
order-disorder  phase  transitions.  Electrostatic  calcula¬ 
tions  Indicate  the  Importance  of  dipole  Interactions  for 
the  structures  and  rates  of  molecular  orientation  In  the 
low  temperature  phases,  but  specific  effects  show  the 
significance  of  other  factors  as  well.  In  the  less  ordered 
temperature  phases,  the  dispersion  behavior  Is  charac¬ 
teristically  different,  but  more  complete  dielectric 
measurements  and  structural  evidence  will  be  needed 
for  a  proper  understanding.  (Contractor's  abstract) 


BRO.  16:002 

Brown  U.  Metcalf  [Research  Lab.]  Providence,  R.  1. 

A  COAXIAL  DISPLACEMENT  DIELECTRIC  CELL  FOR 
LIQUIDS  USABLE  TO  250  Mc/s,  by  S.  E.  Lovell  and 
R.  H.  Cole.  [1958]  5p.  (AFOSR-TN-58-662)  (AF  49- 
(638)31)  AD  162193  Unclassified 

Also  published  In  Rev.  Sclent.  Instruments,  v.  30:  361- 


A  cell  has  been  developed  for  bridge  measurements  of 
capacitance  and  dielectric  or  conduction  loss  In  liquids 
at  frequencies  up  to  250  mc/s.  The  apparatus  consists 
basically  of  a  short  length  of  coaxial  line,  filled  with 
liquid,  with  a  dielectric  plunger  which  can  be  moved 
axially  to  replace  variable  amounts  of  liquid  In  the 
annular  space  between  the  conductors.  The  measured 
changes  In  capacitance  and  conductance  with  plunger 
displacement  can  then  be  used  to  calculate  the  dielectric 
properties  of  the  displaced  liquid.  Corrections  for 
Imperfect  plunger  fit,  lead  capacitance,  and  inductance 
are  small,  and  procedures  for  making  them  are  given. 
Dielectric  constants  from  3  to  300  and  high  losses  can 
be  measured  from  -70  to  100*C  with  3cc  or  less  of 
sample. 


BRO  16:003 

Brown  U.  [Me.calf  Research  Lab.]  Providence,  R.  1. 

A  BRIDGE  METHOD  FOR  MICROWAVE  DIELECTRIC 
MEASUREMENTS,  b>  8.  H.  Glarum.  [1958]  [13]p,  tncl. 
tables,  refs.  (AFOSR-  TN-58-663)  (AF  49(638)31) 

AD  162194  Unclassified 

Also  published  In  Rev.  Sclent  Instruments,  *.  29:  1016- 
1019,  Nov.  1958. 

A  method  for  measuring  complex  dielectric  constants 
of  liquids  Is  described.  It  involves  the  variation  of  the 
length  of  a  short-circuited  section  of  transmission  line 
until  its  Input  admittance  is  solely  resistive.  A  novel 
microwave  bridge  Indicates  when  this  condition  is  ful¬ 
filled  and  simultaneously  measures  the  admittance. 
From  a  knowledge  of  thia  admittance  and  the  length  of 


BRO.  16:002-005;  BRO.  17:001 


the  dielectric-filled  section  the  complex  dielectric 
constant  may  be  readily  calculated.  Measurements  at 
1  and  3  kmc  with  several  liquids  of  diverse  dielectric 
character  are  In  satisfactory  agreement  with  values 
reported  elsewhere.  (Contractor's  abstract) 


BRO.  16:004 

Brown  U.  Metcalf  [Research  Lab.]  Providence,  R.  1. 

THE  VISCOSITIES  OF  SOME  UNDERCOOLED  LIQUID 
ALKYL  HALIDES,  by  D.  J.  Denney.  [1958]  [I2]p.  lncl. 
table,  refs.  (AFOSR-TN-58-664)  (AF  49(638)31) 

AD  162195  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  30:  159-162, 
Jan.  1959. 

The  viscosities  of  i-butyl  bromide,  i-amyl  bromide,  and 

1-butyl  chloride  were  measured  over  a  temperature 

2  8 
range  in  which  r)  changed  from  10  poise  to  about  10 

poise.  The  temperature  dependence  of  i?  is  very  close 
to  that  of  the  dielectric  relaxation  time  indicating  the 
similarity  of  the  molecular  processes  involved.  This 
similarity' thus  appears  to  apply  to  'non-assoclated' 
polar  liquids  as  well  as  to  hydrogen  bonded  liquids. 
(Contractor's  abstract,  modified) 


BRO,  16:005 

Brown  U.  Metcalf  [Research  Lab.]  Providence,  R.  1. 

DIELECTRIC  RELAXATION  IN  SOME  TWO-COMFO- 
NENT  SYSTEMS,  by  D.  J.  Denney.  [1958]  [15]p.  lncl. 
dUgrs.  tables,  refs.  (AFOSR-TN-58-795)  (AF  40(638)- 
31)  AD  202228  Unclansified 

Also  published  in  Jour.  Chem.  Phys.,  v.  30:  1019-1024, 

Apr.  1954. 

Dielectric  relaxation  measurments  were  made  on  a  num¬ 
ber  of  two-component  systems  involving  both  associated 
and  non-assoclated  liquids.  Several  systems  involve  two 
polar  components  while  others  are  composed  of  a  polar 
solute  or  solutes  In  a  non-polar  solvent.  The  results 
are  discussed  In  terms  of  Schallamach’s  suggestions  con¬ 
cerning  the  molecular  nature  of  these  mixtures  and  the 
size  of  the  liquid  region  Involved  in  the  relaxation  proc¬ 
ess.  (Contractor's  abstract) 

BRO.  17:001 

Brown  U.  Metcalf  Research  Lab.,  Providence,  R.  1. 

PYROLYSIS  OF  SIMPLE  HYDROCARBONS  IN  SHOCK 
WAVES,  by  E.  F.  Greene,  R.  L.  Taylor,  and  W.  L. 
Patterson,  Jr.  May  1958  [7]p.  lncl.  diagrs.  tables, 
refs.  (AFOSR-TN-58-15)  (AF  49(638)167)  AD  148053 

Unclassified 
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Also  published  In  Jour.  Phys.  Chem.,  v.  62:  238-244, 
Feb.  1058. 

Shock  waves  have  been  used  to  produce  rapid,  homoge¬ 
neous  heating  in  simple  hydrocarbons  (CHj,  CjHg, 

CjHj,  CjHj,  andCgHg)  in  a  temperature  range  of 

1600-25UC°K.  The  pyrulyMe  products  were  condensed 
at  the  temperature  of  liquid  nitrogen  and  analyzed  by 
Infrared  and  gas  chromatographic  methods.  The  re¬ 
sults  support  Porter's  acetylene  mechanism  for  hydro¬ 
carbon  pyrolysis  and  Indicate  that  diacetylene  Is  likely 
to  be  the  first  Intermediate  formed  in  the  reaction  of 
acetylene  to  form  solid  carbon  and  hydrogen.  (Con¬ 
tractor's  abstract) 


Brussels  IT.  (Belgium)  see  Free  U.  of  Brussels  (Relgtiiml 


BUR.01:001 

Burden  Neurological  Inst.  [Physiological  Dept.] 

Bristol  (Gt.  Brit.). 

SOME  RECENT  DEVELOPMENTS  IN  ELECTRO¬ 
ENCEPHALOGRAPHY,  by  H.  W.  Shipton.  [1957]  [S]p. 
incl.  illus.  dlagrs.  [AF  61(514)1178]  Unclassified 

Published  in  Brit.  Commun.  and  Electronics,  v.  4: 
222-216,  Apr.  1957. 

Electroencephalography  techniques  are  surveyed  from 
the  laboratory,  rather  than  In  the  clinic,  viewpoint.  The 
automatic  LF  wave  analyser  is  described  with  recent 
improvements.  Transistor  amplifiers,  Incorporated 
in  machines  with  more  channels  than  the  usual  6  or  8, 
have  been  developed  and  their  disadvantages,  e.g. 
liability  to  arm,  sensitivity  to  temperature  change, 
and  high  noise  level,  have  been  fairly  easily  overcome. 
The  evolution  of  the  "toposcoplc"  display  system, 
developed  at  Burden  Neurological  Institute  (or  measure¬ 
ment  of  signal  frequency  and  spatial  location  rather 
than  amplitude,  is  reported  and  Includes  a  description 
of  the  moat  recent  innovation,  the  circular  sweep 
toposcape. 


BUR.01:002 

Burden  Neuologtcal  Inst.  [Physiological  Dept.] 

Bristol  (Gt.  Brit.). 

THE  BRAIN  AS  A  MACHINE,  by  W.  G.  Walter.  [1957] 
[10|p.  incl.  illus.  diagra.  (AF  61(514)1178] 

Unclassilled 

Published  in  Proc.  P.oyal  Soc.  Med.,  v.  50:  799-808, 
Oct.  1957. 

Experiments  and  their  results  are  reported  tor  the 
investigation  ol  how  brain  mechanisms  opera,  s  during 


the  course  of  learning  and  forgetting  in  humans.  An 
assumption  has  been  made  that  the  mechanics  of  brain 
function  are  based  on  processes  of  statistical  selection 
and  reflexion.  The  particular  aspect  of  these  processes 
discussed  is  "timing",  or  coordination  in  time,  of  the 
preservation  and  classification  of  a  sequence  of  events. 
Time  and  space  relations  of  electrical  events  in  the 
brain  have  been  measured  by  a  topoetoplc  metiiud 
employing  a  cluster  of  22  cathode  ray  tubes.  In  this 
method  rhythmic  variations  In  voltage  are  transformed 
into  changes  of  brilliance  and  then  projected  upon  a 
spiral  scanning  Mme-base,  the  speed  of  which  can  be 
very  accurately  controlled  and  adjusted.  Since  the 
scale  Is  colled  helically  on  the  tubes,  the  length  of 
photographic  exposure  can  be  prolonged  achieving  "llne- 
to-line  correlation."  The  extreme  regularity  and  sta¬ 
bility  of  the  alpha  processes  in  the  subjects  studied,  and 
the  subtle  variations  during  thinking,  strongly  suggest 
that  there  Is  available  a  mechanism  for  preserving  and 
comparing  the  sequence  of  events  In  time. 


BUR. 01:003 

Burden  Neurologlcsl  Inst.  Physiological  Dept., 

Bristol  (Gt.  Brit.). 

ANALYTICAL  METHODS  OF  STUDYING  CONDI¬ 
TIONED  BEHAVIOUR  IN  HUMAN  SUBJECTS,  by  R. 
Cooper,  H.  W.  Shipton  and  others.  [1957]  [5]p. 

(AF  61(514)1178)  Unclassifltd 

Published  in  Proc.  Fourth  Interoat'i.  EEC  Congress, 
19S2,  p.  229-343. 

Experiments  have  been  undertaken  to  study  the 
cerebral  and  somatic  accompaniments  of  learning  by 
association  In  a  number  of  human  subjects  observed 
In  many  subjects  that  during  the  preparatory  phiae  ol 
alertness  there  are  very  slight  but  characteristic 
transient  changes  In  alpha  frequency  of  the  order  of  a 
traction  of  a  cycle  per  second,  and  these  change* 
have  a  geometrical  distribution  in  each  Individual. 

BUR. 01:004 

Burden  Neurological  Inst.  Physiological  Dept., 

Bristol  (Gt.  Brit.). 

AN  IMPROVED  ELECTROTOPOSCOPE.  by  H.  W. 
Shipton.  [1957]  [l]p.  (AF  61(514)1178)  Unclassilled 

Published  in  EEC  Clin.  Neurophysiol.,  v.  9:  182,  1957. 

A  system  has  been  devised  in  which  spiral  scan  is  used. 
The  diameter  ol  the  scan  is  increased  smoothly  during 
the  camera  exposure  so  that  repetitive  signals  lie  on  the 
same  angular  bearing  but  with  changing  radius.  Thus 
trace-to-trace  correlation  is  substituted  for  the  summa¬ 
tion  process  ol  earlier  systems,  it  has  been  shown  that 
this  leads  to  an  improvement  in  signal  noise  ratio,  and 
alleviates  ambiguities  which  otherwise  would  arise. 
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BUR.01:005 

Burden  Neurological  Inst.  Physiological  Dept., 

Bristol  (Gt.  Brit.). 

[THE  PRESENTATION  AND  IDENTIFICATION  OF  THE 
COMPONENTS  OF  THE  ALPHA  RHYTHMS]  La 
presentation  et  l'identlfication  des  composantes  des 
rythmes  alpha,  by  W.  G.  Walter  and  J.  Shipton.  [1957] 
[8]p.  (AF  61  (514)1178)  Unclassified 

Published  in  EEG  Clin.  Neurophysiol.,  Suppl.  6:  177- 
184,  1957. 

"Alpha  rhythms  show  variations  of  topology,  amplitude, 
frequency  and  phase  with  respect  to  one  another  and  ... 
tu  time,  so  that  methods  for  studying  them  should 
envisage  a  7-dimensional  continuum.  No  methods  yet 
described  approach  this  Ideal,  nor  is  It  easy  to  relate 
more  than  a  few  of  these  parameters  to  estimates  of 
mentality  or  personality."  A  combination  of  frequency 
analysis  and  toposcopy  contains  a  good  proportion  of 
the  basic  information,  but  data  presented  in  these 
coordinates  have  to  be  further  processed  to  relate  them 
to  changes  during  an  experiment.  It  has  been  demon¬ 
strated  that  alpha  rhythms  are  essentially  plural  and 
that  their  differential  components  are  distinguishable  by 
their  frequency,  phase  relations  In  various  regions,  do¬ 
mains,  and  relations  to  mental  changes. 


BUR.01:006 

Burden  Neurological  Inst.  Physiological  Dept., 

Bristol  (Gt.  Brit/,: 

SPATIAL  AND  TEMPORAL  IDENTIFICATION  OF 
ALPHA  ACTIVITIES  IN  RELATION  TO  INDIVIDUAL 
MENTAL  STATES,  BY  MEANS  OF  THE  22-CHANNEL 
HELICAL  SCAN  TOPOSCOPE,  by  R.  Cooper,  H.  W. 
Shipton  and  others.  [1957]  [l]p.  (AF  61(514)1178) 

Unclassified 

Published  in  EEG  Clin.  Neurophysiol.,  v.  9:  375,  1957. 

This  method  is  suitable  for  studying  the  fine  structure 
of  the  characte;  lstlc  Individual  response  to  a  variety 
of  stimulus  situations.  Use  of  this  system  with  pattern 
flash  stimulation  facilitates  distinction  between  spon¬ 
taneous  activity  synchronized  by  specific  stimuli  and 
responses  evoked  by  photic  stimulation.  Experiments 
are  in  progress  to  test  hypotheses  relating  the  Identity 
of  alpha  activities  to  specific  physiological  functions. 


BMB. 02:005 


McCullough  and  G.  Waddington.  Jan.  15,  1957  [41]p. 
incl.  diagrs.  tables,  refs.  (Contribution  no.  65)  (AFOSR- 
TN-57-1)  (Sponsored  Jointly  oy  Air  Force  Office  of 
Scientific  Research  under  [CSO-680-57-4]  and  American 
Petroleum  Inst.)  AD  115031  Unclassified 

Presented  at  Intemat'l.  Symposium  on  Purity  Control 
by  the  Thermal  Analysis,  Amsterdam  (Holland),  Apr.  24- 
26,  1957. 

Also  published  n  Anal.  Chem.  Acta,  v.  17:  80-96,  July 
1957. 

Typical  melting  curves,  chosen  from  the  results  of 
more  than  125  melting-point  studies,  are  presented  to 
illustrate  both  the  reliability  and  the  inherent  limitations 
of  the  (.  ilorimetric  method  of  purity  determination.  It  is 
shown  that  this  method  usually  is  one  of  the  best  means 
of  accurately  determining  small  concentrations  of  im¬ 
purity.  However,  analysis  of  anomalous  melting  curves 
leads  to  the  conclusion  that  pseudo- equilibrium  curves 
are  often  obtained  as  a  result  of  inhomogeneous  distribu¬ 
tion  of  purity  in  the  liquid  phase  or  of  non- equilibrium 
distribution  of  Impurity  between  the  solid  and  liquid 
phases.  Evidence  is  given  to  support  the  contention 
that  solid  solutions  were  formed  in  as  many  as  half  of 
the  samples  studied  and  that,  for  this  reason,  impurity 
values  calculated  for  perhaps  1/3  of  the  samples  are  in 
error  by  200%  or  more.  Although  these  large  uncertain¬ 
ties  in  impurity  values  usually  correspond  to  less  than 
0.1%  uncertainty  in  purity  values,  modified  procedures 
are  proposed  to  minimize  such  errors.  (Contractor's 
abstract) 


BMB.02:006 

Bureau  of  Mines,  Bartlesville,  Okla. 

THE  PRESSURE-VOLUME-TEMPERATURE  PROPER¬ 
TIES  OF  FLUOROBENZENE,  by  D.  R.  Douslin,  R.  T. 
Moore  and  others.  Aug.  21,  1957  [34]p.  incl.  diagrs. 
tables,  refs.  (Contribution  no.  67)  (AFOSR-TN-57-512) 
(CSO-680-57-4)  AD  136498  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  2031- 
2038,  May  5,  1958. 

Studies  of  the  pressure-volume-temperature  (P-V-T) 
properties  of  fluorobenzene  have  led  to  basic  data  for 
gas  compressibility,  critical  constants,  vapor  pressure 
and  orthobaric  liquid  and  vapor  density.  These  data 
have  been  correlated  by  means  of  the  Beattie-Bridgeman 
equation  of  state,  the  Cox  vapor  pressure  equation  and 
Stockmayer's  intermolecular  potential  energy  function 
(or  polar  gases.  A  detailed  description  of  the  experi¬ 
mental  method  is  given.  (Contractor's  abstract) 


Bureau  of  Mines,  Bartlesville,  Okla. 


MELTING-POINT  PURITY  DETERMINATIONS: 
LIMITATIONS  AS  EVIDENCED  BY  CALORIMETRIC 
STUDIES  IN  THE  MELTING  REGION,  by  J.  P. 
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BMB.02:007 

Bureau  of  Mines,  Bartlesville,  Okla. 

BENZOTRIFLUORIDE:  CHEMICAL  THERMODYNAMIC 
PROPERTIES  AND  INTERNAL  ROTATION,  by  D.  W. 
Scott,  D.  R.  Douslln  and  others.  Aug.  18,  1958,  25p.  lncl. 
tables,  refs.  (Contribution  no.  77)  (AFOSR-TN-58-747) 
(CSO-680-57-4)  AD  201515;  PB  136878  Unclassified 

Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  81:  1015- 
10So,  Mar.  5,  1959. 

Thermodynamic  and  spectroscopic  data  were  used  to 
show  that  internal  rotation  in  benzotrllluorlde  Is  nearly 
free.  The  chemical  thermodynamic  properties  in  the 
vapor  state  (0  to  1500*K)  were  calculated  by  methods  of 
statistical  mechanics.  Experimental  studies  provided 
the  following  information:  Values  of  heat  capacity  for 
the  solid  (12*K  to  the  triple  point),  the  liquid  (triple 
point  to  370*K)  and  the  vapor  (363  to  500*K);  the  triple 
point  temperature,  the  heat  of  fusion;  thermodynamic 
functions  for  the  solid  and  liquid  (0  to  370*K);  heat  of 
vaporization  (334  to  375*K);  second  vlrial  coefficient 
(334  to  300*K);  and  vapor  pressure  (328  to  4l2*K) 
(Contractor’s  abstract) 


BMB.02-,008 

Bureau  of  Mines,  Bartlesville,  Okla. 


calorimetry.  An  earlier  technique  that  used  sealed, 
fused-quartz  ampoules  for  containing  samples  of  volatile 
F  compounds  was  replaced  by  an  improved  technique 
that  used  sealed  bags  of  a  polyester  film.  For  3  of  the 
compounds  vapor  pressure  measurements  were  made 
by  an  Improved  method  of  comparative  ebulliometry. 

The  following  values,  in  kcal/mol'1,  are  reported  for 
the  standard  heat  of  formation,  jg.  of  these  com¬ 

pounds  from  graphite  and  gaseous  F  and  H:  m-fluoro- 
benzotrlfluoride(g),  -184.1^;  perfluoromethylcyclo- 

hexane(g),  -769.7;  and  perfluoro-n-heptane(g),  -789.0. 
These  values  were  used  with  other  existing  thermo- 
chemical  data  to  obtain  a  direct  comparison  of  the  C-F 
and  C-H  thermochomical  bond  energies  in  aliphatic 
compounds.  (Contractor’s  abstract) 


BMP. 04:001 


Bureau  of  Mines,  Pittsburgh,  Pa. 


EVIDENCE  FOR  THE  WRINKLED  CONTTNUCUS 
LAMINAR  WAVE  CONCEPT  OF  TURBULENT  BURNING, 
by  J.  K.  Richmond,  W.  F.  Donaldson  and  others.  Oct.  1, 
1957  [26]p.  IncL  lllus.  diagrs.  refs.  (Technical  rept. 
no.  1231)  (AFOSR-TN-57-676)  (CSO-680-57-14) 

AD  136666  Unclassified 


THERMOCHEMISTRY  ANT*  VAPOR  PRESSURE  OF 
ALIPHATIC  FLUOROCARBONS.  A  COMPARISON  OF 
THE  C-F  AND  C-H  THERMOCHEMICAL  BOND  ENER¬ 
GIES,  by  W.  D.  Good,  D.  R.  Douslln  and  others.  Nov.  3, 
1958  [28]p.  incl.  dUgr.  table*,  refs.  (AFOSR-TN-58- 
976)  (CSO-680-57-4)  AD  205856;  PB  137848 

Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  63;  1133-1136. 
July  lOSO. 

The  heat  of  formation  of  4  organic  F  compounds,  includ¬ 
ing  3  completely  fluorinated  aliphatic  compounds,  was 
determined  by  a  rotating -bomb  method  of  combustion 


Presented  at  Twelfth  annual  meeting  of  the  Amer. 
Rocket  Soc.,  New  York,  Dec.  2-6,  1957. 

Also  published  in  Jet  Propulsion,  v.  28:  393-399,  June 


Experimental  evidence  is  presented  for  the  existence 
of  a  continuous  laminar  flame  within  a  turbulent  flame 
brush.  Evidence  also  exists  that  shows  this  continuous 
laminar  flame  to  be  applicable  to  much  more  highly  tur¬ 
bulent  flames  than  is  commonly  supposed.  The  most 
persuasive  evidence  was  obtained  by  photometric  meas¬ 
urement  of  the  transient  radiation  from  flames,  whereby 
a  definite  correlation  with  a  laminar  flame  was  observed. 
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CIT.02:005 

California  Inst,  of  Tecb.  Antenna  Lab.,  Pasadena. 

PROPAGATION  OF  ELECTROMAGNETIC  WAVES 
ALONG  CORRUGATED  LINES,  by  G.  G.  Weill.  Dec. 

15,  1958,  29p.  lncl.  diagrs.  (Technical  rept.  no.  8) 
(AFOSR-TN-57-17)  (AF  18(600)1113)  AD  115049 

Unclassified 

The  propagation  of  electromagnetic  waves  along  an 
infinite  "corrugated  surface"  is  investigated  by  means 
of  integral  equations  and  Fourier  transform  techniques, 
Results  are  obtained  which  take  into  account  the  finite 
distance  between  the  corrugations.  In  the  E  case,  re¬ 
sults  are  obtained  similar  to  those  previously  obtained 
by  R.  Hurd  (Canad.  Jour.  Phys.,  v,  32:  721,  1954). 


CIT.02:006 

California  Inst,  of  Tech.  Antenna  Lab.,  Pasadena. 

THREE-DIMENSIONAL  LATTICES  WITH  ISOTROPIC 
DIELECTRIC  PROPERTIES,  by  Z.  A.  Kaprielian. 

Jan.  28,  1957,  27p.  incl.  diagrs.  (Technical  rept.  no. 

10)  (AFOSR-TN-57-115)  (AF  18(800)1113) 

AD  120468  Unclassified 

Expressions  are  derived  for  the  constitutive  dielectric 
parameters  of  a  cubical  lattice  whose  elements  consist 
of  a  triad  of  mutually  perpendicular  polarizable  ele¬ 
ments.  The  analysis  gives  the  fundamental  relations 
for  the  simulation  by  suitably  disposed  dipoles,  of 
three-dim enslonally  isotropic  dielectrics  with  dielec¬ 
tric  constants  greater  than,  equal  to,  and  less  than 
unity.  Three  different  approaches  have  been  used.  One 
of  these  is  a  complete  and  rigorous  solution  which  gives 
the  dielectric  tensor  for  ths  general  case  of  unrestricted 
spacing  to  wavelength  ratio.  This  rigorous  analysis 
shows  that  the  Clausius- Mosotti  relation  often  used  in 
predicting  the  properties  of  such  lattices  is  a  satis¬ 
factory  approximation  only  if  the  spacing  is  very 
small  with  respect  to  wavelength.  Using  the  general 
principles  developed  in  ths  paper,  conditions  are  de¬ 
rived  for  the  realizability  of  reflectionless  media. 
(Contractor’s  abstract) 


C1T.02:007 

California  Inst,  of  Tech.  Antenna  Lab.,  Pasadena. 

A  NEW  JUNCTION  TRANSISTOR  HIGH-FREQUENCY 
CIRCUIT,  by  R.  D.  Mlddlebrook.  Mar.  1,  1957,  27p. 
diagrs.  tables,  rsts.  (Technical  rept.  no.  9)  (AF06R- 
TN-57-116)  (AF  18(600)1113)  AD  120469; 

Pb  126020  Unclassified 

Presented  at  I.ft.E.  National  Convention,  New  York, 
Mar.  18-21,  1957. 


Also  published  in  i.R.E.  National  Convention  Record, 

Pt.  2;  120-133,  1957. 

A  small-signal  equivalent  circuit  for  a  junction  transis¬ 
tor  is  presented  which  is  applicable  tc  alloy  or  grown 
types  of  p-n-p  or  n-p-n  transistors,  and  which  is  valid 
from  dc  up  to  twice  the  cutoff  frequency.  The  equivalent 
circuit  is  in  the  form  of  four  short-circuit  admittances, 
each  of  which  can  be  represented  by  a  simple  network 
of  lumped  elements  constant  with  frequency.  The  deri¬ 
vation  is  based  on  physical  principles  and  takes  into 
account  base  widening  and  collector  barrier  capacitance. 
Equations  for  the  equivalent  circuit  element  values  are 
given  either  in  terms  of  physical  parameters  or  in 
terms  of  six  practical  measurements.  The  four- 
admittance  representation  is  given  both  for  common- 
emitter  and  common-base  connections,  and  a  relation 
between  the  common-emitter  and  the  common-base 
cutoff  frequencies  is  derived  and  experimentally  verified. 
Measurements  of  the  real  and  Imaginary  parts  of  the  four 
admittances  as  functions  of  frequency  for  several  transis¬ 
tors  show  excellent  agreement  with  the  values  predicted 
by  the  equivalent  circuit.  (Contractor's  abstract) 


CIT.02:008 

California  Inst,  of  Tech.  Antenna  Lab.,  Pasadena. 

ELECTROMAGNETIC  SCATTERING  PROPERTIES  OF 
A  RESONANT  PLASMA,  by  H.  Shapiro.  May  31,  1957 
[59]p.  lncl.  illus.  diagrs.  refs.  (Technical  rept.  no.  11) 
(AFOSR-TN-57-300)  (AF  18(600)1113)  AD  132371 

Unclassified 

Presented  at  Conf.  on  lor.  and  Plasma  Research, 
Maryland  U.,  College  Park,  Sept.  30-Oct.  2,  1958. 

A  column  of  ionized  mercury  vapor  is  placed  in  a 
parallel  plate  transmission  11ns  and  the  resulting  reflec¬ 
tion  coefficient  observed.  From  the  measurement  of 
reflection  coefficient  as  a  function  of  discharge  current, 
plasma  resonance  is  demonstrated.  In  accordance 
with  ths  theory  applied,  but  in  contrast  to  the  results 
of  other  Investigators,  resonance  is  found  at  only  ons 
value  of  discharge  current.  The  discharge  current  re¬ 
quired  to  produce  resonance  is  measured  as  a  function 
of  frequency.  The  functional  dependence  observed  is  as 
predicted  by  theory,  but  the  current  is  higher  than  the 
theoretical  value.  The  discharge  current  required  to 
produce  msonancs  is  measured  as  a  function  of  gas 
pressurs.  The  dependence  that  is  found  follows  that 
predicted  theoretically  at  high  gas  pressure,  but  deviates 
.'harply  from  the  theoretical  form  at  lower  gas  pres¬ 
sures.  (Contractor's  abstract) 
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CIT.02:009 

California  Inst,  of  Tech.  Antenna  Lab.,  Pasadena. 

ON  THE  APPLICATION  OF  A  VARIATIONAL  PRINCI¬ 
PLE  TO  ANTENNA  THEORY,  by  C.  H.  Papas.  Nov.  7, 
1957,  15p.  incl.  diagrs.  refs.  (Technical  rept.  no.  12) 

(A FOSR-TN- 57-855)  (AF  18(800)1113)  AD  136841 

Unclassified 

Presented  at  Congrhs  International  des  Circuits  et 
Antennes  Hyperfrtquencies,  Conservatoire  National 
des  Arts  et  Mitlers,  Paris  (France),  Oct.  25,  1957. 

The  strong  limitations  on  the  applicability  of  exact 
methods  of  analysis  to  electromagnetic  boundary-value 
problems  encouraged  the  development  of  approximation 
techniques.  Among  the  most  practical  of  ths  techniques 
was  Schwinger's  variational  method  which  eliminated 
the  special  difficulties  in  solving  the  integral,  integro- 
dlfferential  or  matrix  equations  associated  with  linear 
antennas.  Two  complementary  forms  of  the  principle 
were  used:  one  was  a  function  of  the  surface  electric 
fields  and  the  other  was  a  functional  of  surface  mag¬ 
netic  fields.  The  complementary  forms  were  applied 
to  the  calculation  of  the  input  Impedance  of  a  circular 
diffraction  antenna  consisting  ol  a  coaxial  waveguide 
fitted  with  a  limitless  flange  and  open  to  free  space. 

The  difference  between  the  two  forms  was  taken  as  a 
measure  of  the  quality  of  the  approximation.  Hie 
starting  point  of  the  principle  was  the  Integral  equa¬ 
tion  formulation  of  the  boundary-value  problem  of 
waveguide  discontinuities.  (AST1A  abstract) 


CIT.02:010 

California  Inst,  of  Tech.  Antenna  Lab.,  Pasadena. 

ELECTROMAGNETIC  WAVES  ON  CORRUGATED  LINES: 
PROPAGATION  CONSTANT  MEASUREMENTS,  by  G.  G. 
Weill  and  H.  Kuehl.  Dec.  23,  1957,  9p.  incl.  lllua.  diagrs. 
tables.  (Technical  rept.  no.  13)  (AFOSR-TN-57-786) 

(AF  18(600)1113)  AD  148017  Unclassified 

The  accuracy  was  investigated  experimentally  of  an 
approximate  formula  (CIT.02:005)  for  the  constant  of 
propagation  derived  from  an  exact  integral  equation. 

The  formula  showed  good  agreement  with  the  experi¬ 
ment.  (AST1A  abstract) 


ClT.02:0il 

California  Inst,  of  Tech.  Antenna  Lab.,  Pasadena. 

ON  THE  HIGH-FREQUENCY  OSCILLATIONS  OF  THE 
ELECTRONIC  PLASMA,  by  C.  H.  Papas.  Jan.  23,  18a8. 
!5p.  inci.  diagrs.  refs.  (Technical  rept.  no.  14)  (AFOSR- 
TN-58-23)  (AF  18(803)1113)  AD  148062 

Unclassified 
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An  analysis  is  made  of  the  oscillatory  behavior  of 
plasma  in  the  case  where  the  collisions  of  the  electrons 
with  the  ions  and  with  each  other  are  negligible  and  the 
collision  term  of  Boltzmann's  equation  can  be  set  equal 
to  zero.  Vlasov’s  and  Landau's  theories  are  discussed, 
and  the  eigenvalue  approach  to  the  problem  is  only 
mentioned.  By  taking  the  Cauchy  principle  value  of  an 
Integral,  Vlasov  develops  a  dispersion  relation  which 
is  valid  for  large  values  of  the  ratio  of  the  angular 
velocity  of  the  wave  to  the  vector  wave  number.  Landau 
treats  the  problem  as  an  initial-value  problem  in  order 
to  overcome  certain  limitations  of  Vlasov's  solution. 
(ASHA  abstract) 


CIT.02:0i2 

California  Inst,  of  Tech.  Antenna  Lab.,  Pasadena. 

ON  THE  ATTENUATION  OF  GUIDED  WAVES  IN  THE 
LIMIT  OF  HIGH  FREQUENCIES,  by  C.  H.  Papas.  Mar. 
29,  1958,  9p.  inci.  diagrs.  refs.  (Technical  rept.  no.  15) 
(AFOSR-TN-58-462)  (AF  18(600)1113)  AD  158269; 

PB  135615  Unclassified 

The  conventional  formulas  for  the  attenuation  of  waves 
due  to  the  wall  losses  in  uniform  waveguides  are  based 
on  the  two  assumptions  that  the  wall  currents  are  the 
same  as  the  loss-free  currents  and  that  the  surface 
resistance  of  the  highly  conductive  walls  is  isotropic. 

In  the  limit  of  high  frequencies  the  former  assumption 
remains  valid  whereas  the  latter  assumption  breaks 
down.  As  the  frequency  is  increased  the  surface  resist¬ 
ance  becomes  anisotropic  in  the  sense  that  it  assumes 
different  values  depending  on  whether  the  wall  current 
is  longitudinal  or  transverse.  New  attenuation  formulas 
are  derived,  which  take  into  account  the  high-frequency 
anisotropy  of  the  surface  resistance  and  hence  yield 
accurate  results  for  all  frequencies.  (Contractor's 
abstract) 


CIT.02:013 

California  Inst,  of  Tech.  Antenna  Lab.,  Pasadena. 

ANISOTROPIC  EFFECTS  IN  GEOMETRICALLY 
ISOTROPIC  LATTICES,  by  Z.  A.  KaprteHan.  Mar.  31, 
1958  [35]p.  Inci.  diagrs.  (Technical  rept.  no.  16) 
(AFOSR-TN-58-569)  (AF  18(600)1113)  AD  158388 

Unclassified 

Alsc  published  in  Jour.  Appl.  Phys..  v.  29:  1052-1063. 
July  HU. - 

An  order  of  anisotropy  related  to  the  granularity  of  a 
lattice  at  high  frequencies  is  described  and  investigated. 
Tbrtv  different  approaches  were  used  to  evaluate  the 
expression  for  the  dielectric  parameters  of  a  cubical 
lattice  with  Isotropic  elements:  (i)  a  molecular  analogy 
with  a  consideration  of  static  dipole  interaction;  (2)  an 
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analysis  based  on  the  summation  of  scattered  time- 
varying  fields  in  which  it  is  demonstrated  that  the  use 
of  the  trapezoidal  summation  approximation  completely 
removes  retardation  effects;  and  (3)  an  exact  solution 
valid  for  all  values  of  spacing  to  wavelength  ratio.  The 
exact  solution  brings  to  light  the  type  of  anisotropy  exist¬ 
ing  in  artificial  structures  which  is  usually  ignored. 

This  is  an  anisotropic  effect  which  exists  even  in  arrays 
composed  of  isotropic  elements  arranged  in  structurally 
isotropic  patterns.  The  isotropy  is  caused  by  the 
granularity  of  the  artificial  structure.  At  higher  fre¬ 
quencies,  when  the  interelement  spacing  becomes 
appreciable  in  terms  of  wavelength,  tills  granularity 
becomes  important.  This  effect  is  calculated  in  terms 
of  the  high-frequency  anisot.-opy  tensor.  This  study 
also  has  direct  application  in  the  design  of  isotropic 
materials  for  the  control  and  direction  of  microwave 
energy. 


(.TT.02:014 

('  ihfurnia  Inst,  of  Tech.  Antenna  Lab.,  Pasadena. 

ON  SATELLITE  TYPE  ANTENNAS,  by  G.  G.  Weill  and 
C.  Yeh.  Aug.  30,  1958  |19]p.  incl.  diagrs.  (Technical 
rept.  no,  17)  (A FOSR-TN- 58-655)  (AF  18(600)1113) 

AD  162186:  I  B  137903  Unclassified 

Lsin  ■  some  previous  study  of  the  radiation  of  an 
antenna  over  a  perfectly  conducting  sphere,  various 
structures  of  antennas  for  space  vehicles  are  discussed 
theoretically.  The  currents  induced  on  the  sphere  are 
taken  into  account  for  the  computation  of  radiation  pat¬ 
terns.  (Contractor's  abstract) 


LIT. 02:015 

t  altlornia  Inst,  of  Tech.  lAiitemta  l.ab.,  Pasadena], 

ON  LANDAU  DAM  I  1NU  (Abstract),  by  C.  11.  Papas. 
1958]  1 1  p.  (Bound  with  its  A EOSIt-TR-58- 125, 

V! )  102274 1  lAE  lMtfi 00)1113)  Unclassified 

Presented  at  Coni,  on  Ion  ami  plasma  Research, 
Marvl.mil  U.,  C  dirge  1  ark,  Sept.  30-Oct.  2,  1958. 

I'ln  piesti  m  if  Landau  damping  is  theoretically  in- 
vi  sti  Mted  and  the  tacit  assumptions  which  underlie 
I  amta  s  deductions  are  placed  m  evidence. 


I!  1.13  dOl 

i  it  rui.i  Inst,  of  Tech.  Dept,  of  Electrical  Engineering, 

.  as.nlcna. 

A  VI.  I-  ANTENNA  FOR  GENERATING  A  HORIZON- 
1'Al  I.Y  I'Ol  AH1Z ED  RADIATION  FIEl-D,  by  R.  M. 
Gulden,  It.  S.  Macmillan,  audW.  V.  T.  Rusch.  July  10, 
195",  20;.  mcl.  diagrs.  (Technical  repL  no.  21  (AFOSR- 


TN-57-9)  (AF  18(600)1552)  AD  115041  Unclassified 

TTie  radiation  fields  were  calculated  for  a  half-wave 
horizontal,  linear  antenna  located  at  the  surface  of  a 
plane  earth  of  finlt  conductivity.  Results  Indicated  that 
a  horizontally  polarized  field  is  radiated  in  the  mid¬ 
plane  perpendicular  to  the  antenna  and  that  this  field  is 
zero  in  the  plane  of  the  earth,  A  vertically  polarized 
ground  wave  is  radiated  which  is  maximum  in  the  direc¬ 
tion  of  the  axis  of  the  antenna  and  zero  at  right  angles 
to  the  antenna,  Ground  resistivity  measurements  were 
made  at  a  number  of  locations  In  central  and  southern 
California.  A  correlation  between  these  measured 
values  and  the  geology  of  the  terrain  indicated  that  for 
the  high  values  of  ground  resistivity,  which  are  neces¬ 
sary  for  optimum  antenna  efficiencies,  the  rock  forma¬ 
tions  must  be  relatively  unfractured  and  that  the  amount 
of  annual  rainfall  and  other  climatic  conditions  are  of 
little  significance. 


CIT.13:002 

California  Inst,  of  Tech.  Dept,  of  Electrical  Engineering, 
Pasadena. 

A  CALCULATION  OF  THE  RADIATION  FIELDS  OF 
WHISTLING  ATMOSPHERICS,  by  R.  M.  Golden,  R.  S. 
Macmillan  and  others.  July  25,  1956,  42p.  Incl.  diagrs. 
tables.  (Technical  rept.  no.  1)  (AFOSR-TN-57-10) 

(AF  18(600)1552)  AD  115042;  PB  126595 

Unclassified 

A  consideration  of  the  initial  lightning  discharge  radia¬ 
tion  fields  and  the  mechanism  by  vhich  these  fields  were 
drawn  out  into  the  dispersed  whistler  fields  serves  the 
purpose  in  allowing  the  calculation  of  the  amount  of  in¬ 
put  power  to  the  antenna  needed  to  produce  a  detectable 
echo.  The  results  of  an  earlier  analysis  of  the  ULF 
antenna  are  employed  when  It  is  necessary  to  consider 
the  efficiency  and  radiation  characteristics  of  the 
antenna. 


C1T.13-.003 

California  Inst,  of  Tech.  Dept,  of  Electrical  Engineering, 
Pasadena. 

DESIGN  AND  CONSTRUCTION  OF  EQUIPMENT  USED 
TO  OPERATE  A  COMMERCIAL  POWER  LINE  AS  A 
VERY  IOW  FREQUENCY  ANTENNA,  by  R.  M.  Golden. 

R.  V.  Langmuir  and  others.  Oct.  1,  1958,  3Ip,  incl.  Ulus, 
diagrs.  (Technical  rept.  no.  Z)  (AFOSR-TN-5B-908) 

(A F  18(600)1552)  AD  2C45I4  Unclassified 

A  system  which  employs  a  single-phase,  medium  voltage 
power  line  as  a  VLF  transmitting  antenna  has  been  de¬ 
scribed,  and  the  design  and  construction  of  the  necessary 
components  have  been  presented.  Excludin'  the  safety 
network,  the  only  equipment  neczssarv  to  convert  the 
Une  into  an  antenna  was  4  high-voltage  parallel- 
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resonant  circuits,  2  iow-voitage  parallel-resonant 
circuits,  and  4  series  resonant  circuits.  Although  most 
of  this  equipment  is  available  commercially,  it  was 
found  necessary  to  construct  several  of  the  above  com¬ 
ponents.  A  number  of  possible  uses  of  ihis  antenna 
system  in  vertical  propagation  experiments  has  been 
suggested.  However,  this  paper  describes  only  the 
theory  and  details  of  construction  of  the  system  as  an 
aid  to  researchers  who  may  desire  to  construct  a 
similar  system.  (Contractor's  abstract) 


CIT.13:004 

California  Inst,  of  Tech.  Dept,  of  Electrical  Engineering, 
Pasadena. 

.  A  NEW  ANTENNA  TO  ELIMINATE  GROUND  WAVE 
INTERFERENCE  IN  IONOSPHERIC  SOUNDING  EX¬ 
PERIMENTS,  by  R.  S.  Macmillan,  W.  V.  T.  Rusch,  and 
R.  M.  Golden.  (1958]  (AF  18(800)1552)  Unclassified 

Published  in  Jour.  Atmospheric  and  Terrestrial  Phys., 
v.  lS:  183-186,  Dec.  1958. 

The  radiation  fields  of  a  half-wave,  horizontal  linear 
antenna,  located  at  the  surface  of  an  imperfect  earth 
have  been  calculated.  It  is  found  that:  (1)  the  horizontal 
polarized  field  is  radiated  in  the  plane  normal  to  the 
center  of  the  antenna  and  is  maximum  in  the  vertical 
direction;  (2)  the  vertically  polarized  ground  wave  field 
is  radiated  along  the  axis  of  the  antenna.  Descriptions 
are  given  of  three  antennas  which  have  been  constructed 
to  Investigate  further  the  properties  of  this  type  of 
antenna. 


CIT.03:004 

California  lust,  of  Tech.  [Dynamic  Properties  Lab.] 
Pasadena. 

THE  BASAL  SUP  IN  ZINC  UNDER  STATIC  AND 
DYNAMIC  LOADING,  by  T.  V reeland,  Jr.,  D.  S.  Wood, 
and  D.  S.  Clark.  May  1957  [40]p.  inei.  illus.  dlagrs. 
table,  refs.  (AFOSR-TN-57-316)  (AF  18(600)490) 

AD  132387  Unclassified 

A:so  published  in  Jour.  Mech.  and  Phys.  of  Solids, 
v.  6:  111-126,  1958. 

This  paper  presents  the  results  of  an  Investigation  of 
static  and  dynamic  shear  behavior  of  two  purities  of 
zinc  single  crystals.  All  the  crystals  tested  were  in 
the  form  of  cylindrical  rods  with  the  (0001]  crystallo¬ 
graphic  direction  parallel  to  the  rod  axis.  The  static 
testa  were  performed  by  applying  simple  transverse 
shear  loading  in  one  of  the  slip  directions  to  one  end 
of  the  crystals  with  the  other  end  of  the  crystals 
rigidly  clamped.  The  static  shear  stress  vs  stress 
strain  relations  are  obtained  from  these  tests.  The 
dynamic  tests  were  conducted  by  suddenly  stopping 
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(within  a  period  of  about  25  x  10  sec)  one  end  of 
the  crystals  which  were  moving  in  the  slip  direction 
with  various  velocities.  The  resulting  waves  of  plastic 
shear  deformation  which  propagate  from  the  stopped 
ends  of  the  crystals  toward  the  free  ends  are  analyzed. 
The  analysis  is  based  upon  the  assumption  that  elastic 
strains  may  be  neglected  in  comparison  with  the  plastic 
strains.  The  use  of  the  results  of  this  analysis  in  con¬ 
junction  with  measurements  of  the  permanent  lateral 
deflections  of  the  crystals  resulting  from  the  dynamic 
tests  leads  to  the  determination  of  dynamic  shear  stress 
vs  shear  strain  relations.  The  results  of  this  study  show 
that  the  stress  required  to  produce  a' give;,  permanent 
basal  shear  strain  in  single  crystals  of  zinc  is  consider¬ 
ably  greater  under  the  dynamic  conditions  employed  than 
under  static  conditions.  This  stress  decreases  with  in¬ 
creasing  temperature. 


CIT.03:005 

California  Inst,  of  Tech.  Dynamic  Properties  Lab., 
Padadena. 

PARTIALLY  PINNED  TILT  BOUNDARIES,  by  T. 

V reeland,  Jr.,  D.  S.  Wood,  and  D.  S.  Clark.  Sept.  1957, 
22p.  lncl.  dlagrs.  (Technical  note  no.  3)  (AFQSR-TN- 
57-624)  (A F  18(600)490)  AD  136612  Unclassified 

Also  published  in  Acta  Metallurglca,  v.  7:  240-245, 

Apr.  1959. 

Results  are  presented  of  a  theoretical  study  of  the  con¬ 
ditions  under  which  small  angle  tilt  boundaries  In  a 
crystal  can  be  moved  when  subjected  to  a  stress  which 
does  not  produce  general  slip.  The  dislocations  in  the 
boundary  are  assumed  to  be  partially  pinned  by  Cottrell 
atmospheres,  Intersecting  substructure,  or  precipitates 
along  the  dislocation  lines.  The  results  show  that 
partially  pinned  dislocation  boundaries  iusy  move  at 
lower  stresses  than  similarly  pinned  isolated  disloca¬ 
tions  if  the  density  of  pinned  segments  is  sufficiently 
low.  Stress  concentrations  at  pinned  segments  on  a 
small  angle  boundary  are  discussed.  A  "yield  condi¬ 
tion”  for  motion  of  certain  partially  pinned  boundaries  is 
described  in  which  pinned  dislocations  are  left  behind 
when  the  boundary  is  moved.  (Contractor's  abstract) 


CIT.03:006 

California  Inst,  of  Tech.  Dynamic  Properties  lab., 
Pasadena. 

STUDY  OF  THE  YIELD  PHENOMENON  IN  ZINC  SINGLE 
CRYSTALS,  by  K.  R.  King.  Nov.  1958,  23p.  lncl.  illus. 
dlagrs.  (Technical  note  no.  4)  (AFOSR-TN-56-102J) 

(AF  18(600)490)  AD  162288;  PB  137812  Unclassified 

The  report  presents  the  results  of  an  experimental  study 
of  the  yield  point  phenomenon  in  zinc  single  crystals. 
Static  a:td  rapid  loading  shear  tests  on  single  crystals 
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of  99.99  +  per  cent  purity  zinc  were  performed.  Canti¬ 
lever  beam  type  specimens  similar  to  those  used  by 
Parker  et  al  were  found  to  be  unsuitable  for  a  study  of 
the  yield  point  phenomenon  because  of  the  inhomoge¬ 
neity  of  stress  on  the  slip  planes.  A  system  was  de¬ 
vised  for  the  testing  of  single  crystal  specimens  in  com¬ 
pression  which  produces  a  uniform  shear  stress  on  the 
slip  planes.  The  system  is  suitable  for  rapid  load  test¬ 
ing  as  well  as  static  testing.  Distinct  upper  yield  points 
are  exhibited  by  annealed  specimens  tested  In  compres¬ 
sion.  (Contractor’s  abstract) 


CIT.03.007 

California  Inst,  of  Tech.  Dynamic  Properties  Lab., 
Pasadena. 

TILT  BOUNDARY  MOTION  PRODUCED  MY  STATIC 
AND  DYNAMIC  SHEAR  STRESS  IN  ZINC  CRYSTALS, 
by  T.  Vreeland,  Jr.  Nov.  1958,  45p.  lncl.  illus.  diagrs. 
refs.  (Technical  note  no.  5)  (AFOSR-TN-S8-1065) 

(AF  18(600)490)  AD  207225  Unclassified 

Also  published  in  Acta  Metallurgies,  v.  9:  112-116, 

Feb.  TSSl 

Results  of  an  experimental  study  of  the  motion  of  small 
angle  tilt  boundaries  In  crystals  of  zinc  are  presented. 
Crystals  grown  from  99.999+  per  cent  purity  zinc,  and 
zone  refined  zinc,  were  subjected  to  static  and  dynamic 
shear  loading.  The  dynamic  loading  system  employs  a 
gas  shock  tube  to  achieve  shear  stress  In  the  test  speci¬ 
men  containing  a  small  angle  boundary.  The  time  for 
the  application  of  a  shear  stress  In  the  dynamic  test  is 
of  one  use c.  Boundaries  In  crystals  of  zone  refined 

2 

zinc  move  at  static  stresses  of  approximately  3  lb/ln.  , 

2 

while  stresses  of  approximately  20  lb/ln.  do  not  move 
boundaries  In  99.999*  per  cent  purity  zinc.  The  stress 
required  to  Initiate  boundary  motion  In  a  dynamic  test 
is  one  to  two  orders  of  magnitude  greater  than  the  stress 
required  in  the  static  test.  The  boundary  velocity  In¬ 
creases  with  increasing  dynamic  stress.  The  drag  stress 
on  the  boundary  is  proportional  to  the  boundary  velocity. 
These  observations  are  discussed  In  terms  of  the  forces 
which  act  on  dislocations  constituting  the  small  angle 
tilt  boundary.  (Contractor’s  abstract) 


C1T.03.008 

California  lnrt.  of  Tech.  Dynamic  Properties  Lab., 
Pasadena. 

STUDIES  OF  THE  DEFORMATION  OF  SINGLE  CRYS¬ 
TALS  OF  ZINC  UNDER  DYNAMIC  CONDITIONS,  by 
D.  S.  Clark  and  T.  Vreeland,  Jr.  »immary  rept. 

Nov.  1958,  14p.  lncl.  refs.  (AFOSR-TR-58-163) 

(AF  18(600)490)  AD  207598  Unclassified 

The  report  presents  a  summary  of  investigations  made 


during  the  period  1952  through  1958  In  an  attempt  to 
secure  a  better  understanding  of  the  mechanisms  of  de¬ 
formation  in  single  crystals.  Methods  of  producing 
single  crystals  of  zinc  have  been  developed.  Distinct 
differences  in  static  and  dynamic  stress-strain  relations 
have  been  shown.  A  method  was  devised  to  study  the 
motion  of  small  angle  tilt  boundaries  under  conditions  of 
dynamic  loading.  A  beginning  was  made  of  the  study  of 
yielding  In  zinc  single  crystals  and  the  time  delay  under 
rapid  loading  conditions.  (Contractor's  abstract) 


CIT.04:003 

California  Inst,  of  Tech.  Gates  and  Crellin  Labs., 
Pasadena. 

THE  INFLUENCE  OF  ULTRASONIC  WAVES  ON  SOME 
CHEMICAL  CONVERSIONS  OF  ORGANIC  COMPOUNDS, 
by  D.  L.  Currell.  Final  rept.  July  31,  1957,  14p.  lncl. 
tables,  ref*.  (AFOSR-TR-57-51)  (AF  18(600)385) 

AD  136437  Unclassified 

Investigations  were  made  to  determine  whether  or  not 
ultrasonic  ring  cleavage  could  be  realized  and  the 
evolution  of  acetylene  gas  detected  in  the  absence  of 
AgNOy  Benzene,  PhBr,  PhOH,  pyridine,  pyrrole,  and 

pyrazine  were  suspended  in  pure  H^O.  During  ultra¬ 
sonic  treatment,  the  volatile  products  were  swept  by 
an  Inert  gas,  either  N  or  Ar.  into  a  trap  containing 
ammoniacal  cuprous  solution.  Reddish-purple  cuprous 
acetylide  was  collected  and  titrated  for  acetylene.  When 
the  compound  contained  heterocyclic  N,  a  parallel  ex¬ 
periment  was  conducted  in  which  a  KOH  solution  was 
substituted  for  the  cuprous  reagent.  The  alkaline  solu¬ 
tion  which  trapped  the  HCN  was  treated  as  the  ammonia¬ 
cal  extracts  of  Ag-contalnlng  precipitates.  After  con¬ 
version  Into  Prussian  blue,  the  cyano  group  was  esti¬ 
mated  colorlmetrically.  The  results  indicated  that  the 
ultrasonic  conversion  took  place  In  the  absence  of  Ag. 
The  compounds  treated  yielded  more  acetylene  when 
AgNOj  was  present.  The  cyanide  yields  were,  in 

general,  higher  In  the  absence  of  AgNOj. 


CIT.04.004 

California  Inst,  of  Tech.  Gates  and  Crellin  Labs., 

Pasadena. 

ON  THE  ULTRASONIC  CLEAVAGE  OF  SOME  ARO¬ 
MATIC  AND  HETEROCYCLIC  RINGS,  by  D.  L.  Currell 
and  L.  Zechmelster.  (1957]  12p.  incl.  tables,  refs. 
(Contribution  no.  2229)  (A FOSR-TN- 57-429)  (AF  18- 
(600)385)  AD  136418  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  205- 
208,  Jan.  5,  19*8. 

1*  has  been  reported  earlier  that  upon  exposure  to 
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ultrasonic  waves  In  the  presence  of  sliver  nitrate,  cer¬ 
tain  halogen  derivatives  yielded  silver  halide  precipi¬ 
tates  which  contained  silver  acetylide,  silver  dlacetylide 
and  (when  pyridine  was  treated)  also  silver  cyanide.  It 
has  now  been  shown  that  similar  cleavage  reactions 
also  can  be  realized  in  the  absence  of  silver,  with 
benzene,  bromobenzene,  phenol,  tropolone,  pyridine, 
and  pyrrole.  Under  these  conditions  free  acetylene 
and/or  hydrogen  cyanide  evolved.  In  some  instances 
the  ultrasonic  cleavage  was  accelerated  by  the  presence 
of  argon.  (Contractor's  abstract) 


CIT.04;005 

California  Inst,  of  Tech.  Gates  and  Crellln  Labs., 
Pasadena. 

SOME  EXPERIMENTS  WITH  ULTRASONIC  WAVES, 
by  L.  Zechmelster  and  E.  F.  Magoon.  [1957]  6p.  lncl. 
refs.  (AF  18(600)385)  Unclassified 

Also  published  in  Festschrift  Arthur  Stoll,  Birkhluser, 
Basel  (Switzerland),  1957,  p.  59-83. 

It  has  been  found  that  certain  halogen  derivatives  yield 
silver  halide  precipitates  when  subjected  to  ultrasonic 
waves  in  the  presence  of  silver  nitrate.  Aromatically 
bound  halogens  have  been  considered  to  be  passive 
preventing  precipitation  by  silver  ions.  The  action  of 
the  ultrasonic  waves  seems  to  lead  to  a  collapse  of 
the  aromatic  ring  with  the  formation  of  acetylene. 
Acetylene  has  been  formed  from  benzene  by  the  use  of 
ultrasonic  waves.  The  direct  cleavage  of  pyridine  to 
form  acetylene  and  hydrogen  cyanide  has  been  possible 
with  a  5%  yield. 


CIT.05:008 

California  Inst,  of  Tech.  Guggenheim  Aeronautical  Lab., 
Pasadena. 

EXPANSION  PROCEDURES  AND  SIMILARITY  LAWS 
FOR  TRANSONIC  FLOW,  by  A.  F.  Messlter,  Jr.  Sept. 
1957,  104p.  lncl.  refs.  (AFOSR-TN-57-626)  (AF  18- 
(600)383)  AD  136613;  PB  139955  Unclassified 

The  transonic  flow  past  slender  bodies  and  thin  wings 
is  investigated  with  the  use  of  a  general  theory  of 
expansion  procedures.  It  is  assumed  that  the  solutions 
for  the  velocity  components  possess  asymptotic  expan¬ 
sions  of  a  very  general  form,  and  the  differential  qua- 
tione  and  boundary  conditions  for  the  first  and  higcer 
approximations  are  obtained  by  applying  appropriate 
limiting  procedure*  to  Ox  lull  equations.  The  following 
cases  are  treated:  (1)  bodies  of  revolution  at  zero 
incidence;  (2)  bodies  of  nearly  circular  cross-section, 
at  aero  Incidence;  (3)  bodies  of  revolution  at  an  angle 
of  attack;  and  (4>  thin  wtngs  at  zero  incidence.  Certain 
first-order  similarity  laws  are  derived  for  these  prob¬ 
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lems,  and  the  order  of  magnitude  of  the  error  is  stated 
in  each  case. 


CIT.05:009 

California  Inst,  of  Tech.  Guggenheim  Aeronautical  Lab., 
Pasadena. 

A  TWO-DIMENSIONAL  Am  INTAKE  IN  A  SONIC 
STREAM,  by  L.  E.  Fraenkel.  Mar.  1958,  39p.  '»ol. 
dlagrs.  refs.  (AFOSR-TN-58-113)  (A F  18(601  3) 

AD  152021  Unclassified 


Also  published  in  Jour.  Fluid  Mech.,  v.  4:  620-643, 
Nov.  1958. 


Transonic  small-disturbance  theory  is  applied  to  a 
simplified  model  of  the  flow  near  the  front  of  a  ducted 
body.  The  body  is  assumed  to  consist  simply  of  two 
parallel  flat  plates  which  extend  from  the  inlet  station  to 
infinity  downstream.  The  velocity  far  upstream  is  sonic, 
and  the  velocity  far  downstream  in  the  duct,  which  is 
assumed  to  be  known,  is  slightly  subsonic.  Air  is  there¬ 
fore  ’'spilled"  around  the  Intake  edges.  An  analytic  solu¬ 
tion  is  found  for  the  resulting  flow  field  up  to  the  "limiting 
Mach  wave",  and  asymptotic  solutions  are  found  for  the 
supersonic  flow  and  for  the  shock  wave  far  from,  and 
near,  the  intake  edges.  The  pressure  distribution  along 
the  outside  walls  is  then  known  at  both  ends,  and  its 
computation  is  completed  by  an  empirical  procedure. 
Distributions  of  pressure  along  the  center-line  and  along 
the  inside  and  outside  walls  are  shown.  These  results 
may  be  used  to  compute  the  drag  of  sharp-edged  Intakes 
with  a  very  small  frontal  area.  (Contractor’s  abstract) 


CIT.06:005 

California  Inst,  of  Tech.  Guggenheim  Aeronautical  Lab., 
Pasadena. 

FLUTTER  OF  CURVED  PLATES  WITH  EDGE  COM¬ 
PRESSION  IN  SUPERSONIC  FLOW,  by  Y.  C.  Fung.  Mar. 
1957  [32]p.  lncl.  dlagrs.  table,  refs.  (Rept.  no.  5;  Galclt 
rept.  no.  86)  (AFOSR-TN-57-187)  (AF  18(600)1142) 

AD  126482  Unclassified 

Presented  at  Fifth  Midwestern  Conference  on  Fluid 
Mechanics,  Ann  Arbor,  Mich.,  Apr.  1-2,  1957. 

In  order  to  explain  a  significant  quantitative  discrepancy 
between  previous  theory  and  experiments  on  the  large 
amplitude  flutter  of  buckled  plates  in  a  supersonic  flow, 
the  effects  of  the  Initial  curvature  and  of  a  static  pres¬ 
sure  dWerentlal  ter  cm  the  plate  wt  ettewtetod.  H  is 
found  that  the  order  of  magnitude  of  the  initial  deviation 
from  flatness  required  to  account  for  the  discrepancy  is 
quite  reasonable,  so  that  the  explanation  may  very  well 
ue  in  that  direction.  Tie  critical  flutter  condition  ol  a 
buckled  plate  is  sensitive  to  the  mean  compressive  load 
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(the  so-called  "membrane"  stress)  In  the  plate.  It  the 
plate  Is  not  perfectly  flat,  lateral  deflection  will  occur 
under  edge  compression,  and  for  any  specific  amplitude 
of  deflection  the  compressive  load  Is  less  than  the  criti¬ 
cal  buckling  load  of  a  perfectly  flat  plate.  This  reduc¬ 
tion  of  the  compressive  load  Is  beneficial  to  the  pre¬ 
vention  of  panel  flutter.  Hence  It  Is  found  that,  within 
certain  limits,  ai.  increase  In  the  Initial  deviation  from 
flatness  raises  the  critical  value  of  the  parameter  Q, 
which  Is  proportional  to  the  dynamic  pressure  of  flow, 
or  the  square  of  the  "reduced  velocity"  at  flutter.  The 
static  pressure  differential  across  the  plate,  p,  has  very 
little  effect  on  the  critical  reduced  velocity  when  p  is 
small,  but  becomes  very  effective  In  preventing  flutter 
when  p  is  sufficiently  large.  The  trend  of  theoretical 
dependence  of  the  critical  reduced  velocity  on  the  am¬ 
plitude  of  the  buckle  agrees  with  that  of  the  experiments 
in  the  "large  amplitude"  flutter  range.  However,  the 
"small  amplitude"  flutter  that  occurred  in  the  experi¬ 
ments  when  the  amplitude  of  the  buckle  was  very  small 
remains  unexplained.  Although  It  cannot  be  claimed 
that  the  analysis  brings  the  theory  and  experiment  into 
agreement,  since  the  initial  warping  of  the  test  speci¬ 
mens  was  unknown  and  the  numerical  calculations  are 
severely  simplified;  the  Importance  of  the  Initial  warp¬ 
ing  Is  well  borne  out  by  such  a  comparison.  (Con¬ 
tractor's  abstract) 


CIT.06:006 

California  Inst,  of  Tech.  Guggenheim  Aeronautical  Lab., 
Pasadena. 

ON  PANEL  FLUTTER,  by  Y.  C.  Fung.  June  1857,  77p. 
lncl.  Ulus,  dlagrs.  tables,  refs.  (Rept.  no.  6;  GALCIT 
rept.  no.  f>6)  (AFOSR-TR-57-48)  (AF  11(600)1142) 

AD  132381  Unclassified 

Presented  at  National  summer  meeting  of  the  Inst,  of 
Aeronaut.  Sciences,  Los  Angeles,  Cal.f.,  June  17-20, 
1857. 

Also  published  in  Jour.  Aeronaut.  Sciences,  v.  23:  143- 
160,  Mar.  l&Sft.  " 

Theory  and  experiments  of  the  "large  amplitude"  flutter 
of  a  buckled  plate  are  discussed.  It  Is  shown  that  an  In¬ 
crease  In  the  Initial  deviation  from  flatness  raises  the 
critical  value  of  the  "reduced  velocity".  The  static 
pressure  differential  across  the  plate,  p,  has  very  little 
effect  on  the  critical  reduced  velocity  If  p  la  small,  but 
becomes  very  effective  In  preventing  flutter  when  p  Is 
sufficiently  large.  Exploratory  experiments  show  that 
the  panel  flutter  in  a  transonic  and  low  supersonic  flow 
la  essentially  a  single -degree -of  freedom  one,  (l.e., 
points  on  the  plate  oscillate  practically  In  phase).  For 
a  plate  of  given  thickness  In  a  flow  of  given  stagnation 
pressure,  flutter  first  occurs  at  a  critical  Mach  number, 
and  then  may  disappear  at  a  higher  Mach  number;  the 
region  of  Mach  number  in  which  flutter  occurs  decreases 
with  increasing  plate  thickness.  No  detailed  experiments 


can  be  quoted  far  the  flutter  of  unbuckled  panels  that  Is 
supposedly  linear  In  character,  however  a  'arge  theo¬ 
retical  literature  exists.  One  center  of  interest  Is  con¬ 
cerned  with  a  controversy  on  the  applicability  of 
Galerkin's  method  to  panel  flutter.  To  study  this  prob¬ 
lem  the  flutter  condition  was  formulated  as  an  Integral 
equation  and  solved  by  numerical  methods,  thus  avoiding 
the  constraint  ol  assumed  modes.  Fur  a  plate  (with 
finite  bending  rigidity)  the  results  confirm  those  given 
by  Galerkin's  method.  In  order  to  assess  the  importance 
of  panel  flutter  In  supersonic  aircraft  design,  the  limit¬ 
ing  amplitude  of  flutter  is  calculated.  (Contractor's 
abstract) 


CIT.07-.033 

California  Inst,  of  Tech.  Guggenheim  Aeronautical  Lab., 
Pasadena. 

PLANE  COUETTE  FLOW  AT  LOW  MACH  NUMBER 
ACCORDING  TO  THE  KINETIC  THEORY  OF  GASES,  by 

H. -T.  Yang  and  L.  Lees.  Feb.  1,  1957,  37p.  lncl.  lllus. 
tables.  (Memorandum  no.  36)  [Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  and  Army  Ordnance 
under  DA-04-495-ord-19]  AD  126306  Unclassified 

The  13-moment  approximation  developed  by  H.  Grad 
for  solving  the  Maxwell-Boltzmann  aquation  Is  applied 
to  the  problem  of  the  relative  shearing  motion  between 
2  infinite,  parallel  flat  plates  (plane  Couette  flow).  In 
order  to  bring  out  the  molecular  effects  as  directly  as 
possible,  the  problem  Is  linearized  by  requiring  that 
the  Mach  number  Is  small  compared  with  unity,  and 
that  the  ten  erature  difference  between  the  2  plates 
is  small  compared  with  the  ambient  temperature.  Ac¬ 
cording  to  the  linearized  Grad  equations  tho  shear 
stress  in  this  case  is  given  by  the  usual  Nav'.er-Stokes 
relation  for  all  values  of  the  parameter  Re/M  [where 
Re  ■  Reynolds  number  and  M  -  Mach  number),  in  agree¬ 
ment  with  R.  A.  Millikan’s  postulate.  Also,  the  linearized 
boundary  conditions  for  this  problem  are  identical  with 
the  Maxwell  slip  relations  utilized  by  Millikan,  so  that 
the  same  expressions  for  slip  velocity  and  drag  co¬ 
efficient  are  obtained.  An  examination  of  the  drag  ob¬ 
tained  bv  Kuhlthan,  Chlang,  and  Bowyer  and  Talbot  In 
their  rotating  cylinder  experiments  at  low  densities 
shows  that  the  variation  of  1/CpM  [where  CD  -  drag 

coefficient]  with  Re/M  is  predicted  reasonably  well 
by  this  theory  over  a  range  of  Mach  numbers  of  0.15  to 

I. 40,  In  spite  of  the  fact  that  the  theory  Is  supposed  to 
bold  only  for  low  Mach  numbers.  (Contractor's  abstract) 


C1T.07:034 

California  Inst,  of  Tech.  Guggenheim  Aeronautical  Lab., 
Pasadena. 

THE  EFFECT  OF  A  SIMPLE  THROAT  DISTORTION 
ON  THE  FLOW  IN  A  HYPERSONIC  WIND-TUNNEL 
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NOZZLE,  by  R.  E.  Oliver  and  B.  E.  Cummings.  [1957] 
[2]p.  lncl.  dlagr.  (Sponsored  jointly  by  Ofilce  of 
Ordnance  Research  and  [Air  Force  Office  of  Scientific 
Research]  under  DA-04-495-ord- 19)  Unclassified 

Published  in  Jour.  Aeronaut.  Sciences,  v.  24:  466-467, 
June  1957. 

.in  experimental  invert! gatlon  was  conducted  in  the 
Gaicit  24  x  3  In.  supersonic  wind  tunnel  to  determine  the 
effect  of  a  known  distortion  of  the  throat  section  of  a 
hypersonic  nozzle  on  the  flow  in  the  region  downstream 
from  the  throat.  The  flow  in  a  nozzle  with  a  rectangular 
throat  section  was  compared  with  the  flow  in  the  same 
nozzle  with  the  throat  region  distorted  to  produce  a 
throat  height  which  varied  linearly  across  the  throat 
section.  The  flow  was  investigated  by  means  of  pitot 
pressure  surveys  in  the  horizontal  plane  of  symmetry 
of  the  undistorted  nozzle.  The  magnitude  of  the  effect 
produced  by  this  throat  distortion  was  observed  to  be 
approximately  that  predicted  by  one-dimensional  lsen- 
tropic  flow  relations.  However,  the  sign  of  the  effect 
was  reversed  in  about  the  distance  required  for  a  curved 
Mach  line  starting  at  the  throat  to  cross  the  channel. 
Mach  numbers  were  determined  from  isentropic  flow  re¬ 
lations.  The  resulting  constant  Mach  number  contours  in 
the  horizontal  plane  of  symmetry  of  the  undistorted 
nozzle  are  shown.  Also  shown  are  the  approximate 
characteristics  in  this  plane.  The  one-dimensional 
A*'s  presented  are  the  distortions  of  the  constant  Mach 
number  contours  as  predicted  by  one-dimensional 
isentropic  flow  relations.  There  was  no  apparent  decay 
of  the  distortion  effect  within  the  region  of  this  investi¬ 
gation. 


C1T.07:03S 

California  Inst,  of  Tech.  [Guggenheim  Aeronautical  Lab.] 
Pasadena. 

NORMAL- FORCE  CHARACTERISTICS  OF  DELTA 
WINGS  AT  SUPERSONIC  SPEEDS,  by  S.  Lampert. 
[1957]  [9]p.  incl.  Ulus,  diagrs.  (Sponsored  jointly  by 
[Air  Force  Office  of  Scientific  Research]  and  Army 
Ordnance  under  DA-04-495-ord-19)  Unclassified 

Published  In  Jour.  Aeronaut.  Sciences,  v.  24  :  667-674, 


Some  of  the  mure  important  results  of  a  series  of  wind- 
tunnel  investigations  conducted  at  the  Jet  Propulsion 
lab.  to  determine  the  aerodynamic-force  characteristics 
of  delta  wings  are  presented.  A  family  of  five  delta 
wings  was  designed  to  cover  the  range  of  slope  ratios, 
leading- edge  slope  to  Mach  wave  slope,  from  0.15  to  4.1. 

Lift  or  normal-force  characteristics  for  these  wings 
were  systematically  studied  as  a  function  of  Reynolds 
number  and  Mach  number.  The  results  of  these  investi¬ 
gations  are  presented  as  normal-force  coefficients  per 
radian  for  the  Mach  number  range  1.33  to  4.55.  These 
measurements  are  compared  with  the  linear  theory  both 
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as  a  function  of  Mach  number  and  slope  ratio,  it  was 
found  that  the  experimental  measurements  were  in  good 
agreement  with  and  exhibited  the  trend  of  the  theory  in 
the  range  of  slope  ratios  0.15  to  0.70;  whereas  notable 
departures  from  the  theory  were  observed  for  slope 
ratios  greater  than  0.70.  For  a  given  wing  the  systematic 
variation  of  the  wing  profile  Indicated  that  there  existed 
a  much  greater  dependence  of  the  lift  on  profile  or  edge 
configuration  than  on  Reynolds  number  for  slope  ratios 
greater  than  0.70.  (Contractor's  abstract) 


CIT.07:036 

California  Inst,  of  Tech.  Guggenheim  Aeronautical  Lab., 
Pasadena. 

THE  EFFECTS  OF  BLUNT  LEADING  EDGES  ON  DELTA 
WINGS  AT  MACH  5.8,  by  K.  F.  Nicholson.  June  10,  1958, 
34p.  illua.  diagrs.  refs.  (Memorandum  no.  45)  (Spon¬ 
sored  jointly  by  [Air  Force  Office  of  Scientific  Research] 
and  Army  Ordnance  under  DA-04-495-ord-19) 

Unclassified 

Also  published  in  Jour.  Aero/Space  Sciences,  v.  25:  786- 
767,  Dec.  1954. 

Pressure  distributions  were  measured  on  a  series  of  four 
delta  wings  with  subsonic  and  supersonic  leading  edges, 
both  sharp  and  blunt.  Hie  blunt  leading  edge  radius  was 
about  0.5  per  cent  of  root  chord.  Schlieren  studies  were 
also  made  to  determine  top  and  side  view  shock  locations. 
The  tests  were  conducted  at  a  nominal  Mach  number  of 

5.8,  and  at  Reynolds  timbers  between  0.335  x  10®  and 

0.901  x  10®  based  on  root  chord.  Angular  settings 
covered  a  range  -0.2  •  w/V  5  0.5  in  pitch  at  zero  yaw 
(about  -11.5*  -  o>  »  ♦  30*),  and  a  range  of  v/V  »  *  0.125 
(about  *  7.2*)  at  a  fixed  angle  of  pitch  of  11.5*.  Hie 
effects  of  b’untneas  were  found  to  be  small.  Also,  the 
pressures  produced  by  shock  wave  interactions  with  the 
boundary  layer,  and  the  inviaeid  pressures  generated  by 
the  blunt  leading  :dges,  were  found  to  be  small  compared 
with  the  inviscid  pressures  producing  lift  on  the  basic 
wing.  Spanwlse  pressure  distributions  show  no  similarity 
to  those  obtained  by  linearized  theory.  Centerline  lower 
surface  pressure  in  pitch  at  zero  yaw  is  bracketed  be- 
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tween  the  Newtonian  value  £ p/q  *  2(w/V)  and  the  two- 
dimensional  exact  value.  (Contractor’s  abstract) 

CIT.07:037 

California  Inst,  of  Tech.  Guggenheim  Aeronautical  Lab., 

Pasadena. 

AN  EXPERIMENTAL  INVESTIGATION  OF  THE  STA¬ 
BILITY  OF  THE  HYPERSONIC  LAMINAR  BOUNDARY 
LAYER,  by  A.  Demetrladee.  [1958]  (2]p.  fuel.  lllus. 
diagrs.  (Sponsored  joinUy  by  Office  of  Ordnance 
Research  and  [Air  Force  Office  of  SclenUfic  Research] 
under  DA  -04-495-ord- 19)  Unclassified 
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Published  in  Jour.  Aero/Space  Sciences,  v.  25:  599- 
600,  Sept.  1958. 

The  shape  of  the  instability  region  at  M  ■  5.8  is  gener¬ 
ally  preserved  in  comparison  with  the  stability  diagram 
at  lower  Mach  numbers,  although  the  area  it  encloses 
seems  to  be  much  smaller.  Both  neutral  branches 
are  displaced  to  considerably  lower  frequencies 
(larger  wavelengths)  than  the  Schubauer-Skramstad 
neutral  branches,  and  to  higher  Reynolds  numbers 
than  the  corresponding  Laufer-Vrebalovich  data  at 
M  =  2.16.  The  amplification  rates  observed  were 
generally  small;  for  example,  the  total  amplification 
across  the  instability  region  Is  of  the  order  of  1.4  at 

a  nondimensional  frequency  of  5  x  10  . 


CIT.08:009 

California  Inst,  of  Tech.  Guggenheim  Jet  Propulsion 
Center,  Pasadena. 

UNSTEADY  FLOWS  IN  AXIAL  TURBOMACHINES,  by 
W.  D.  Rannie  and  F.  E.  Marble.  [1957]  2lp.  incl.  diagr. 
tables.  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  18(600)178  and  Office  oi  Naval 
Research  under  Nonr-22023)  Unclassified 

Of  the  various  unsteady  flows  that  occur  in  axial  turbo- 
machines  certain  asymmetric  disturbances,  of  wave 
length  large  in  comparison  with  blade  spacing,  have  be¬ 
come  understood  to  a  certain  extent.  These  disturb¬ 
ances  divide  themselves  into  two  categories,  self- 
induced  oscillations  and  forced  disturbances.  A  special 
type  of  propagating  stall  appears  as  a  self-induced  dis¬ 
turbance;  an  asymmetric  velocity  profile  introduced  at 
the  compressor  inlet  constitutes  a  forced  disturbance. 
Both  phenomena  have  been  treated  from  a  uni  tied  theo¬ 
retical  point  of  view  in  which  the  asymmetric  disturb¬ 
ances  are  linearised  and  the  blade  characteristics  are 
assumed  quasi-steady.  Experimental  results  are  in 
essential  agreement  with  this  theory  wherever  the 
limitations  of  the  theory  a-'}  satisfied.  For  the  self- 
induced  disturbances  and  the  more  interesting  examples 
of  the  forced  disturbances,  the  dominant  blade  character¬ 
istic  te  the  dependence  of  total  pressure  toes,  rather 
than  the  turning  angle,  upon  the  local  Hade  inlet  angle. 
(Contractor's  abstract) 


C!T.08:010 

California  Inst,  of  Tech.  Guggenheim  Jet  Propulsion 
Center,  Pasadena. 

PERFORMANCE  OF  AXIAL  COMPRESSORS  WITH 
ASYMMETRIC  INLET  FLOWS,  by  R.  Kata.  Final  rept. 
June  1958,  150p.  Incl.  illue.  dlagrs.  tables,  refs. 
(AFOSR-TR-58-39)  (AF  18(600)178)  AD  162112; 

PB  144039  Unclassified 


err.  08:009,  010;  CIT.  09:007,  008 

tial  surveys  of  total  pressures,  velocities,  and  flow 
ang’es  were  obtained  In  an  axial  compressor  in  which 
inlet  disturbances  covered  about  25%  of  the  inlet 
annulus  area.  Three  configurations  were  tested  to 
find  the  principal  effects  In  a  single  rotor,  a  complete 
stage,  and  a  multi-stage  machine.  A  total  pressure 
disturbance  at  the  inlet  of  a  compressor  stage  was 
considerably  reduced  in  magnitude  and  distorted  from 
its  original  form  downstream  of  the  stage;  the  circum¬ 
ferential  extent  of  the  total  pressure  disturbance  was 
decreased  downstream  of  the  stage.  The  angle  per¬ 
turbation  were  a  maximum  at  the  plane  of  a  blade  row 
and  decreased  exponentially  upstream  and  downstream. 
Large  perturbed  flow  angles  downstream  of  a  rotor 
blade  row  could  cause  stalling  and  flow  separation  in 
the  following  stator  blade  row  when  the  axial  spacing 
was  small.  In  a  multi-stage  compressor  an  inlet  dis¬ 
turbance  was  rapidly  reduced  through  the  stages. 

Ideally,  the  average  total  pressure  was  unaffected  by  an 
Inlet  disturbance;  losses  which  occured  red  in  the  rotor 
and  stator  blade  rows  caused  the  average  total  pressure 
to  be  reduced.  At  the  lower  flow  rates,  the  losses  were 
the  greatest.  A  linearized  theory  was  developed  which 
correctly  describes  the  flow  process.  The  additional 
blade  forces  were  largest  when  the  losses  and  the 
leaving  angle  deviations  were  neglected.  A  safe  esti¬ 
mate  of  blade  forces  may  be  made  with  only  a  knowl¬ 
edge  of  the  disturbance  and  the  mean  flow  character¬ 
istics  of  the  compressor. 

CIT.C9-.007 

California  Inst,  of  Tech.  Guggenheim  Jet  Propulsion 
Center,  Pasadena. 

EMISSIVITY  ESTIMATES  FOR  HEATED  NO,  by  A. 
Thomson.  Nov.  1957,  lv.  Incl.  dlagrs.  tables.  (Tech¬ 
nical  rept.  no.  6)  (AFOSR-TN-57-782;  (AF  18(603)2) 

AD  148388  Unclaaailied 

TV  enUaslvity  of  the  P  and  y  systems  of  NO  has  been 
calculated  between  4000'K  and  6000 *K  for  a  range  of 
optical  densities.  Both  the  poettions  and  intensities 
of  the  bands  were  assumed  to  be  distributed  statisti¬ 
cally.  An  approximately  uniform  average  value  for  the 
square  of  the  vibrational  matrix  elements  was  assigned 
to  all  contributing  transitions.  The  emisslvlty  was 
calculated  at  low  pressure  (pure  Doppler  broadening) 
and  at  high  pressure  (no  rational  fine  structure).  It 
is  found  that,  tor  the  specified  temperature  range,  the 
error  Induced  by  neglecting  the  rotational  fine  struc¬ 
ture  Is  less  than  40%.  The  results  obtained  do  not  differ 
by  more  than  about  50%  from  those  described  by  Kivel, 
Mayer  and  Bethe  although  the  present  analytical  pro¬ 
cedure  is  quite  different.  (Contractor’s  abstract) 

CIT.09:008 

California  Inst,  oi  Tech.  Guggenheim  let  Propulsion 
Center,  Pasadena. 
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AND  f-NUMBERS  FROM  SHOCK  TUBE  STUDIES,  by 
S.  S.  Penner.  Dec.  1957,  42p.  incl.  rels.  (Technical 
rept.  no.  5)  (AFOSR-TN-58-11)  (AF  18(603)2) 

AD  142722  Unclassified 

Also  published  In  NATO  ACARDographs,  no.  41:  161- 
182,  “1961. 

A  discussion  Is  presented  of  the  experimental  and  com¬ 
putational  procedures  In  determining  radiant  energy 
transfer.  The  basic  physical  laws  are  outlined  which 
refer  to  equilibrium  radiation  from  heated  gases.  A 
critical  evaluation  is  made  of  experimental  procedures 
for  absolute  Intensity  measurements  which  apply  also 
to  shock-tube  investigations.  Published  experimental 
shock-tube  studies  on  emisslvity  measurements  of  air 
are  summarized.  These  studies  Include  qualitative 
spectroscopic  research  behind  shock  fronts  for  selected 
atomic  and  molecular  systems.  A  quantitative  interpre¬ 
tation  Is  presented  of  2-path  data  for  the  determination 
of  temperature,  concentration,  and  absolute  Intensities. 


CIT.09:009 

California  Inst,  of  Tech.  Guggenheim  Jet  Propulsion 
Center,  Pasadena. 

SHOCK  TUBE  STUDIES  OF  ACETYLENE  DECOMPOSI¬ 
TION,  by  W.  J.  Hooker.  Apr.  1958,  lOp.  Incl.  Ulus, 
diagrs.  (Technical  rept.  no.  7)  (AFOSR-TN-58-293) 

(AF  18(803)2)  AD  15*202  Unclassified 

Also  published  In  Seventh  Symposium  (IntemaUonal)  on 
Combustion,  Oxford  U„  London  (Gt.  Brit.)  (Aug.  28- 
Sept.  3,  1958),  London,  Butterworths  Scientific  Publica¬ 
tions,  1959,  p.  949-952. 

Er*»nslve  experimental  studies  were  conducted  on  the 
rate  of  decomposiUon  of  Ar-acetylene  mixtures  by 
means  of  shock  waves.  Spectrally  integrated  radiation 
measurements  In  the  visible  region  of  the  spectrum 
were  made  of  the  simultaneous  emission  and  absorption 
of  the  transmitted  radiant  energy  by  the  heated  gases  and 
solid  particles  behind  the  incident  shock  front.  Emis¬ 
sion  from  the  acetylene  L*  -  L*  parallel  baud  at 

3287  cm  *  was  recorded  concurrently.  Activation 
energies  of  26  and  33  keal/mol  respectively,  were  found 
for  the  first-and  second-order,  decomporition  reactions 
of  acetylene.  Measurements  were  made  of  the  induction 
time  for  Incipient  formation  from  Ar-acetylene  mixtures. 
Tests  were  conducted  to  determine  if  impurity  or  inert 
gas  radiation  contributed  to  the  measured  emission.  No 
radiation  was  detected  in  the  visible  or  IR  regions  of 
the  spectrum.  There  was  nc  measurable  scattering  at 
right  angles  to  the  chopped  transmitted  radiation  In  the 
visible  region.  * 


CIT.09:010 

California  Inst,  of  Tech.  Guggenheim  Jet  Propulsion 
Center,  Pasadena. 

SPECTROSCOPIC  STUDIES  OF  HEATED  SALTS  BE¬ 
HIND  SHOCK  FRONTS,  by  H.  Takeyama  and  V.  C.  D. 
Dawson.  Nov.  1958  [27]p.  incl.  diagrs.  table.  (Technical 
rept.  no.  8)  (AFOSR-TN-5B-1079)  (AF  18(603)2) 

AD  207589;  PB  136350  Unclassified 

The  spectra  of  heated  solids  behind  shock  fronts  are 
similar  to  spark  and  arc  spectra  and  are  strongly  depend¬ 
ent  upon  the  shock  conditions.  Experimental  studies  of 
emission  Intensities  as  a  function  of  time  indicate  that 
excessive  cooling  occurs  in  the  shock  tube  and  that 
population  temperatures  of  electronically  excited  atoms 
and  positive  Ions  cannot  be  determined  reliably. 
(Contractor's  abstract) 


CIT.14:001 

California  Inst,  of  Tech.  [Mechanical  Engineering  Lab.] 
Pasadena. 

ELASTIC  CONSTANTS  OF  ZINC  SINGLE  CRYSTALS 
(Abstract),  by  M.  Croutzelllea  and  E.  A.  Stern.  [1957] 

[l]p.  [AF  18(600)1561]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  In  Buil.  Amer.  Phys.  Soc.  I'cries  H.  v.  2:  213- 
Sl4,  Apr.  ?5,  1957. 

The  flvo  elastic  constants  of  zinc  single  crystals  have 
been  measured  from  llQuld  nitrogen  to  room  tempera¬ 
ture.  An  ultrasonic  resonance  technique  with  electro¬ 
static  drive,  similar  to  that  of  Pursey  and  Pyatt,  Is 
utilized.  The  electrostatic  drive  does  not  require  me¬ 
chanical  contact  between  exciter  and  specimen,  and  thus 
la  particularly  suitable  for  measurements  as  a  function 
of  temperature  alnce  there  Is  no  stress  produced  by 
differential  thermal  expansion  between  the  specimen  and 
exciter  The  problem  of  the  propag>Unn  -d  elastic  waves 
along  an  Infinite  cylinder  composed  of  an  anisotropic  hexa¬ 
gonal  crystal  whose  c  axis  is  also  the  axis  of  the  cylinder 
was  solved  exactly.  Using  this  solution.  It  Is  possible  in 
principle  to  measure  all  five  elastic  constants  of  a  hexa¬ 
gonal  crystal  by  measuring  the  variation  of  velocity  of 
longitudinal  waves  as  a  function  of  frequency.  In  practice 
thr««  constants  were  obtained  Silt  way,  while  Hie  other 
two  were  obtained  by  measurements  on  two  other  differ¬ 
ently  oriented  crystals. 

CIT.1V002 

California  Inst,  of  Tech.  [Mechanical  Engineering  Lab.] 
Pasadena. 

TEMPERATURE  VARIATION  OF  ELASTIC  CONSTANTS 
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(Abstract),  by  E.  A.  Stern.  [1957]  [l]p.  [AF  18(600)- 
1561]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2:  214, 
Apr.  25,  1957. 

By  considering  the  quantum  mechanical  behavior  of  a 
particle  acted  upon  by  an  anharmonic  potential  well,  a 
method  is  developed  which  permits  the  calculation  of 
the  temperature  variation  of  the  adiabatic  elastic  con¬ 
stants.  This  method  is  applicable  to  any  solid,  since  it 
does  not  require  central  forces  between  atoms.  It  is  In 
contrast  to  the  metttod  of  Born  arid  his  collaborators 
which  assumed  a  special  central  force  between  atoms. 
Using  the  calculation  of  Fuchs  on  the  elastic  constants  of 
N*  and  U,  the  temperature  variations  cf  the  adiabatic 
elastic  constants  of  Na  and  Li  are  calculated  from  0°K 
to  room  temperature,  neglecting  their  respective  allo- 
tropic  transformations  at  32°K  and  78°K.  The  calculation 
for  Na  Is  compared  with  experiment  in  the  temperature 
range  of  the  measurements. 


C1T.14:003 

California  Inst,  of  Tech.  Mechanical  Engineering  Lab., 
Pasadena. 

THEORY  OF  THE  ANHARMONIC  PROPERTIES  OF 
SOLIDS,  by  E.  A.  Stern.  June  1958  [47]p.  lncl.  diagrs. 
tables,  refs.  (Technical  rept.  no.  1)  (AFOSR-TN-58- 
563)  (AF  18(600)1561)  AD  158381  Unclassified 

Also  published  in  Phys.  Rev.,  v.  Ill:  786-797,  Aug.  1, 

1954. 

A  theory  is  presented  which  includes  the  anharmonic 
terms  In  the  expansion  of  the  lattice  vibrations.  This 
theory  can  be  used  to  calculate  the  anharmonic  prop¬ 
erties  of  solids  such  as  the  thermal  expansion  coefficient, 
the  temperature  dependence  of  elastic  constants,  the  de¬ 
pendence  of  elastic  constants  under  stresses,  and  the 
deviation  of  the  specific  heat  from  the  tkilong- Petit  law 
at  high  temperatures.  The  theory  is  applied  to  sodium 
under  the  assumption  of  a  special  force  interaction  be¬ 
tween  nearest  neighbors  only.  Three  parameters  are 
obtained  from  experimental  measurements  of  the  elastic 
constants  near  C'K,  the  temperature  dependence  of  the 
compressibility,  and  the  thermal  expansion.  From  this 
the  variation  of  the  volume  with  pressure,  and  the  devia¬ 
tion  of  the  specific  heat  from  the  tXilong- Petit  taw  at  high 
temperatures  are  calculated  and  are  found  to  be  in  satis¬ 
factory  agreement  with  experiments.  The  temperature 
derivative  of  the  compressibility  is  calculated  to  be  pro¬ 
portional  to  the  sptclflc  heat  and  is  found  to  be  In  satis¬ 
factory  agreement  with  the  experimental  measurements 
for  sodium. 


C1T.14:004 

California  Inst,  of  Tech.  [Mechanical  Engineering  Lab.] 
Pasadena. 

EXACT  SOLUTION  OF  LONGITUDINAL  ACOUSTIC 
WAVES  PROPAGATING  ALONG  AN  ANISOTROPIC 
CYLINDER,  by  E.  A,  Stern.  Jan.  1959,  14p.  incl.  diagrs. 
(Technical  rept.  no.  2)  (AFOSR-TN-58-1053)  (AF  18- 
(600)1561)  AD  206981  Unclassified 

Exact  solutions  are  obtained  for  the  problem  of  axially 
symmetric  longitudinal  elastic  waves  propagating  along 
a  cylinder  composed  of  a  hexagonal  crystal  whose  c- 
axis  is  along  the  cylinder  axis.  It  Is  shown  that  the  so¬ 
lutions  for  tids  particular  AiAsotroplc  case  have:  qualita¬ 
tively  the  same  type  of  modes  of  propagation  as  in  the 
isotropic  case  of  the  Pochhammer-Chree  solutions. 

Good  agree t,  *U  between  theory  and  experiment  is  ob¬ 
tained  for  the  velocity  as  a  function  of  wavelength.  (Con¬ 
tractor's  abstract) 


C1T.15-.001 

California  Inst,  of  Tech.  Palomar  Observatory,  Pasadena. 

THE  HELIUM-RICH  STAR,  SIGMA  ORIONIS  E,  by  J.  L. 
Greenstein  and  G.  Wallersteln.  July  24,  1957  [9]p. 
incl.  tables  (Technical  rept.  no.  1)  (AFOSR-TN-57-490) 
(In  cooperation  with  Carnegie  Inst,  of  Washington,  D.  C., 
Mount  Wilson  Observatory,  Calif.)  (AF  49(638)21) 

AD  136663  Unclassified 

Also  published  In  Astrophys.  Jour.,  v.  127:  237-240, 
JanTlSSE 

The  great  strength  of  the  helium  lines  and  the  existence 
of  a  helium  absorption  discontinuity  in  the  star  o  Orionis 
E  (HD  37479)  were  both  announced  by  Berger  (1956).  It 
la  the  purpose  of  this  note  to  present  an  illustration  of 
the  spectrum,  demonstrate  that  It  la  a  member  of  the 
multistar  system  o  Orionis,  and  determine  its  absolute 
magnitude  and  position  in  the  color-magnitude  diagram. 


CIT.15:002 

California  Inst,  of  Tech.  Palomar  Obaervatory,  Pasadena. 

DOUBLE  ABSORPTION  UNES  IN  THE  SPECTRUM 
OF  R  ANDROMEDAE.  by  P.  W.  Morrill  and  J.  I.. 
Greenstein.  Oct.  24,  1957.  4p.  incl.  tables.  (AFOSR-TN- 
57-639)  (AF  49(638)21)  AD  210894  Unclassified 

Also  published  in  Astron.  Soc.  of  the  Pacific,  v.  70:  98- 
101,  Feb.  1958. 

Ar.  infrared  spectrogram  of  the  red  star  R  Andromedae 
•hows  that  many  of  the  absorption  lines  have  two  narrow 
components.  The  shorter  wavelength  line  corresponds 
to  a  differential  radial  velocity  of  23  km/sec  (A1  -  0.6A). 
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Tubular  data  of  the  radial  velocity  and  spectral  Intensity 
ratio  of  the  multipie  lines  Is  supplied.  A  search  of  the 
1S54  and  1956  spectra  has  been  carried  out  for  zero 
volt  excitation-potential  lines,  and  a  comparison  of  the 
observed  line  occurrence  with  occurrence  expected  by 
chance  line  position  Indicates  that  the  displaced  com¬ 
ponents  do  occur  but  are  net  universally  present.  An 
expanding  stellar  shell  Is  strongly  suggested  but  is  not 
conclusive. 


CIT.15:003 

[California  Inst,  of  Tech.  Paiomar  Observatory, 

Pasadena.] 

DYING  STARS,  by  J.  L.  Greensteln.  [1959]  [8jp.  inci. 
diagrs.  (AFOSR-TN-58-218)  [AF  49(638)21] 

Unclassified 

Published  in  Scientific  American,  v.  200:  46-53,  Jan. 
1959. 

A  review  is  presented  of  the  theoretical  knowledge  and 
speculation  concerning  the  formation,  evolution,  and 
composition  of  white  dwarf  stars.  The  evolution  of  a 
star  from  the  main  sequence  to  the  white  dwarf  stage  Is 
outlined.  Specific  examples  from  among  the  group  of 
about  80  white  dwarf  stars  already  studied  are  presented 
to  illustrate  aspects  of  the  theory. 


CIT.15:004 

California  Inst,  of  Tech.  Paiomar  Observatory, 

Pasadena. 

A  21 -cm  SURVEY  AROUND  THE  PLEIADES,  by 
H.  L.  Heifer  and  H.  E.  Total.  [1959]  [18]p.  lncl.  diagrs. 
tables,  refs.  (AFOSR-TN-58-727)  (In  cooperation 
with  Mount  Wilson  Observatory,  Pasadena,  Calif.) 

(AF  49(638)21)  AD  249555  Unclassified 

Also  published  In  Astrophys.  Jour.,  v.  129:  565-562, 
May  1959. 

A  detailed  21 -cm  survey  has  been  made  of  the  lnterarm 

region  3h15n,-4h15,n  from  +21*  to  +37*  declination. 

The  presence  of  parts  of  a  half-dozen  separate  gas 
aggregates  Is  noted,  and  some  crude  mass  estimates 
are  given.  Attention  Is  drawn  to  the  probable  existence 
of  low-intensity  signals  with  Doppler  widths  less  then 
the  band  pass  of  the  receiver  ~*li  kra/see.  No  cor¬ 
relation  between  the  2l-cm  observations  and  the  ob¬ 
scuring  dust  Is  found.  No  appreciable  amounts  of  gas 
need  to  be  associated  with  the  Pleiades  or  the  (  Persel 
cluster  or  with  any  other  extended  optical  feature  in 
the  field.  (Contractor’s  abstract) 


CIT.15:005 

California  Inst,  of  Tech.  Paiomar  Observatory, 

Pasadena. 

THE  ATMOSPHERE  OF  THE  WHITE  DWARF  VAN 
MAANEN  2,  by  V.  Weldemann.  [1960]  [26]p.  inci.  diagrs. 
tables,  refs.  (AFOSR-TN-58-728)  (In  cooperaticn  with 
Mount  Wiison  Observatory,  Pasadena,  Calif.)  (AF  49- 
(638)21)  AD  249555  Unclassified 

Also  published  in  Astrophys.  Jour.,  v.  131:  638-663, 

May,  1960. 

The  spectrum  of  the  white  dwarf  van  Maanen  2,  which 
contains  only  strongly  broadened  and  blended  ultra¬ 
violet  iron  lines  and  the  H  and  K  lines  of  Ca  H,  has  been 
analyzed.  Modei-atmosphere  calculations  have  been 
carried  through  for  three  different  effective  tempera¬ 
tures  with  corresponding  values  for  the  gravity  (8^  = 

0.76,  0.87,  and  1.0;  iog  g  -  8.4,  8.0,  and  7.5).  If  the 
dependence  on  depth  of  the  line-formation  process  is 
taken  into  account,  the  ultraviolet  spectrum  can  be  suc¬ 
cessfully  understood.  Hie  symmetry  of  the  individual 
profiles  indicates  that  impact-pressure  broadening  due 
to  van  der  Waal*  forces  is  the  main  damping  mechanism. 
The  gas  pressure  derived  from  the  observed  damping 
constants  is  found  to  be  approximately  2000  atm,  which 
is  more  than  a  hundred  times  the  value  expected  for  a 
model  with  the  assumed  surface  gravity  and  with  normal 
(main-sequence)  abundances.  An  investigation  of  the  de¬ 
pendence  of  pressure  on  both  hydrogen  and  metal  abun¬ 
dances  and  an  evaluation  of  the  central  Intensities  of  the 
Unas  show  that.  In  order  to  account  for  the  pressure 
excess  the  hydrogen  abundance  (<H)  must  be  reduced  to 

log  ■  -1.75  and  the  metal  content  (»M)  must  be 

diminished  by  A  log  -  -3.9  as  compared  with  that 

of  the  sun.  If  molecule  formation  is  taken  into  considera¬ 
tion,  the  figures  are  changed  to  log  t  •  -1.65,  -1.16,  or 

n 

-0.43,  and  A  log  ■  -3.6,  -3.9,  or  -4.2  for  •  0.76, 
0.67,  or  1.0.  The  color  ami  excitation  favor  Tg  •  5600* 

(8#  •  0.87)  as  the  most  probable  value  of  the  effective 
temperature.  (Contractor’s  abstract) 


C IT.  15:006 

CaUfomla  Inst,  of  Tech.  Paiomar  Observatory, 

Pasadena. 

ABUNDANCES  IN  G  DWARF  STARS.  L  A  COMPARI¬ 
SON  OF  TWO  STARS  IN  THE  HYADES  WITH  THE  SUN, 
by  G.  WaUerstein  and  H.  L.  Heifer.  [1959]  [9]p.  lncl. 
diagrs.  tables,  refs.  (A FOSR-TN- 58-785)  (In  coopera¬ 
tion  with  Mount  Wilson  Observatory,  Pasadena,  CaUf.) 
(AF  49(636)21)  AD  202111  Unclassified 
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err.  15:007-009;  CAL.  07:001 


Also  published  in  Astrophys.  Jour.,  v.  129:  347-355, 
Mar.  1959. 

A  curve-of-growth  analysis  has  been  used  to  compare 
abundances  in  two  G  dwarfs  of  the  Hyades  with  those  of 
the  sun.  The  abundances  of  Na,  Mg,  Si,  Ca,  Sc,  Ti,  Cr, 
Mn,  Fe,  and  Ni  are  found  to  be  the  same  as  in  tt  >  sun 
within  25  per  cent.  Ba  is  overabundant  by  a  factor  of  2. 
The  results  can  be  interpreted  in  either  of  two  ways. 

If  the  overabundance  of  Ba  is  spurious,  then  it  seems 
most  likely  that  the  enrichment  of  the  Interstellar 
medium  between  presolar  times  and  the  time  of  forma¬ 
tion  of  the  Hyades  stars  has  been  negligible.  On  the 
other  hand,  if  Ba  is  indeed  overabundant,  then  the  ma¬ 
terial  that  has  enriched  the  Interstellar  medium  must 
have  had  the  solar  abundance  of  the  other  ten  elements 
studied.  By  considering  the  processes  discussed  by 
Burbldge  et  al  (Rev.  Modern  Phys.,  v.  29:  547,  1957)  it 
can  be  shown  that  Ba  raid  other  very  heavy  elements 
can  be  overabundant  if  the  material  had  been  subjected 

g 

to  a  temperature  of  10  degrees  but  no  greater.  (Con¬ 
tractor’s  abstract) 


CIT.  15:007 

California  Inst,  of  Tech.  Palomar  Observatory, 

Pasadena. 

SHARP  LINES  IN  THE  SPECTRUM  OF  NOVA  RS 
OPHIUCHI,  by  G.  Wallerstein.  Oct.  24,  1957,  lOp.  incl. 
table.  (AFOSR-TN-58-821)  (In  cooperation  with  Mount 
Wilson  Observatory,  Pasadena,  CaUf.)  (AF  49(838)21) 
AO  202905  Unclassified 

Also  published  in  Astron.  Soc.  of  the  Pacific,  v.  70: 
537-543,  Dec.  1958. 

The  spectral  history  of  the  nova  from  14  July  1958  up 
to  30  July  1958  as  obtained  by  the  author  at  the  Mount 
Wilson  Observatory  is  presented.  The  spectral  data 
includes  absorption  lines  obtained  by  use  of  the  60  inch 
telescope  at  Mount  Wilson  as  well  as  the  100  and  200 
inch  telescopes  at  Palomar,  as  well  as  the  calculated 
radial  velocity  of  the  emitting  gases.  The  spectral 
absorption  data  is  used  to  investigate  the  presence  of  a 
pre-existing  stationary  circumstellar  gas  envelope 
surrounding  the  nova  star.  The  data  seem  to  be  un¬ 
explainable  in  terms  of  a  model  in  which  the  radial 
velocity  and  density  of  the  gases  are  a  function  of  the 
radial  position  alone. 


C  IT.  15:008 

California  Inst,  of  Tech.  Palomar  Observatory, 
Pasadena. 

ABUNDANCES  IN  G  DWARF  STARS,  a  THE  HIGH- 
VELOC17Y  STAR  85  PEGASI,  by  G.  Wallerstein  and 
11.  1..  Heifer.  (1959)  (4)p.  incl.  (hagr.  tables,  refs. 
(AlOSR-TN-58-928)  (In  cooperation  e  lth  Mount 


Wilson  Observatory,  Pasadena,  CaUf.)  (AF  49(638)21) 

AD  228275  Unclassified 

Also  published  in  Astrophys.  Jour.,  v.  129  :  720-723, 

Ma,  llSin 

A  curve-of-growth  analysis,  using  the  same  methods  as 
those  used  in  Paper  I  (Item  no.  C1T.15:006)  on  the  Hyades, 
yields  the  following  results  for  85  Pegasi  relative  to  the 
sun.  The  abundance  of  nine  elements  from  sodium  to 
nickel  are  down  by  a  factor  of  3.  Manganese  is  weak  by 
a  factor  of  9,  and  barium  is  weak  by  a  factor  of  5.  The 
underabundance  of  manganese  and  barium  can  be  under¬ 
stood  in  terms  of  the  process  discussed  by  Burbldge  et 
al  (Rev.  Modern  Phys.,  v.  29:  547,  1957).  (Contractor's 
abstract) 


CIT.15:009 

(California  Inst,  of  Tech.  Palomar  Observatory, 

Pasadena.) 

VELOCITY  CHANGES  OF  CHARGED  PART  IDLES  W 
A  PLASMA,  by  F.  D.  Kahn.  [1959]  [7]p.  incl.  table. 

(A  FOSR-TN-  58-929)  (In  cooperation  with  Inst,  for 
Advanced  Study,  Princeton,  N.  J.  and  Mount  Wilson 
Observatory,  Pasadena,  Calif.)  (AF  49(838)21) 

AD  204735  Unclassified 

Also  published  in  Astrophys.  Jour.,  v.  129:  468-474, 

Mar.  I9S9. 

A  comparison  is  made  of  the  different  ways  in  which 
an  ionized  gas  may  change  the  velocities  of  fast-moving 
protons.  It  is  found  that  a  beam  with  a  very  well-defined 
velocity  may  lose  its  kinetic  energy  through  the  excitation 
of  unstable  oscillations,  but  it  seems  most  unlikely  that 
the  stringent  conditions  necessary  for  this  process  will 
ever  occur  in  any  astrophysical  application.  Bohm  and 
Pines  have  Shown  (Phys.  Rev.,  v.  85:  338,  1952)  that, 
single  protons  lose  energy  by  leaving  a  wake  in  the 
plasma.  II  sufficiently  intense  plasma  oscillations  are 
excited,  the  protons  may  also  gain  energy  through 
acceleration  in  random  electric  fields.  Fast  electrons 
can  be  accelerated  even  more  efficiently  in  this  way. 
(Cot.tractor's  abstract) 


CAL.07:OOI 

California  U.  (Dept,  of  Chemistry)  Berkeley. 

INFRARED  ABSORPTION  BY  THE  Nj  RADICAL,  by 

D.  E.  Milligan,  H.  W.  Brown,  and  G.  C.  Pimentel. 

(1956)  [l]p.  [AF  49(638)1)  Unclassified 

Published  in  Jour.  Chem.  Phys.,  v.  25:  1080,  Nov.  1956. 

Aside  from  the  intrinsic  interest  in  the  Infrared  spectrum 
of  a  free  radical,  the  results  given  in  this  paper  may  have 
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CAI..07:002  -  CAL.07-.004 


important  betring  on  the  result*  of  B  rot  da  et  tl.  The 
apparent  stability  of  Nj  radical  In  the  condensed  solid 

makes  it  less  likely  that  nitrogen  atoms  are  trapped  in 
the  solid  nitrogen.  It  is  not  expected  that  there  would 
be  suiiicieni  activation  energy  retarding  the  reaction 
N  ♦  Nj  -  Nj  to  permit  both  N  and  Kg  to  be  present  in 

solid  nitrogen.  Furthermore,  the  reactions  of  forma¬ 
tion  and  loss  of  Ng  radicals  may  play  a  role  In  the  glow 
phenomena. 


CAL.07:002 

California  U.  Dept,  of  Chemistry,  Berkeley. 

MATRIX  ISOLATION  STUDIES.  I.  INFRARED  STUDIES 
OF  HYDROGEN  BONDING  OF  WATER  BY  THE  MATRIX 
ISOLATION  TECHNIQUE,  by  M.  Van  Thiel,  E.  D.  Becker, 
and  G.  C.  Pimentel.  H.  REACTION  KINETICS  BY  THE 
MATRIX  ISOLATION  METHOD:  DIFFUSION  IN  ARGON; 
cis-trans  ISOMERIZATION  OF  NITROUS  ACID,  by  G.  C. 
Pimentel.  June  IS,  1057,  lv.  incl.  dlagrs.  table,  refs. 
(AFOSR-TN- 57-328)  (AF  40(638)1)  AD  132401 

Unclassified 

Pt.  I  also  published  In  Jour.  Chem.  Phys.,  v.  27:  486- 
400,  Aug.  1057.  Pt.~5  also  published  In  Jour.  Amer. 
Chem.  Soc.,  v.  80:  62-64,  Jan.  5,  1058. 

Part  I.  The  stretching  and  bending  vibrational  modes 
of  the  hydrogen  bonded  polymers  of  water  have  been 
studied  by  the  matrix  Isolation  technique  using  solid 
nitrogen  at  20*K  as  a  matrix.  Absorptions  are  assigrsd 

to  water  monomers  (3725,  3633  and  1600  cm'1),  to 
dimers  (3601,  3546  and  1620  cm'1)  and  to  higher  poly¬ 
mers  (3510,  3365,  3318,  3222  and  1633  cm'1).  The  fre¬ 
quencies  suggest  that  the  dimer*  have  cyclic  rather  than 
open  (or  bifurcated)  structures.  The  absorption  coefll- 
cients  of  the  bending  modes  decrease  slightly  in  the 
higher  polymers  while  those  of  the  stretching  mode  In¬ 
crease  by  a  factor  of  about  twelve.  This  Intensity  be¬ 
havior  cannot  be  explained  solely  on  the  basis  of 
enhanced  ionic  character  of  the  O-H  group  In  the  hydro¬ 
gen  bond.  Part  II.  The  use  of  the  matrix  Isolation 
technique  for  the  study  of  reaction  rates  of  chemical 
reactions  with  heats  of  activation  as  low  as  one  or  two 
kcal  Is  described.  Reactions  which  might  be  studied 
Include  isomerization,  bond  rupture,  bond  formation 
reactions  and  thi  process  of  diffusion  in  the  solid 
matrix.  A  crude  estimate  of  the  rate  of  diffusion  of 
ammonia  in  solid  argon  Is  presented.  The  heat  of  acti¬ 
vation  of  the  Isomerisation  of  cis-HNOg  to  trans-HNOg 

was  measured  at  20*K  In  solid  nitrogen  and  found  to  be 
much  lower  than  current  estimates. 


CAL.07:003 

California  U.  Dept,  of  Chemistry,  Berkeley. 

MATRIX  ISOLATION  STUD1FS:  INFRARED  SPECTRA 
OF  INTERMEDIATE  SPECIES  IN  THE  PHOTOLYSIS 
OF  HYDRAZOIC  ACID,  by  E.  D.  Becker,  G.  C.  Pimentel, 
and  M.  Van  Thiel.  [1857]  [6]p.  (AF  48(638)1) 

Unclassified 

Published  In  Jour.  Chem.  Phys.,  v.  26:  145-150,  Jan. 

Terr - 

The  matrix  isolation  method  has  been  used  to  Investigate 
the  photolysis  of  hydrasolc  acid  (HNg)  suspended  In 

xenon,  argon,  and  uitrogen  matrices  at  20*K.  Infrared 
spectra  of  the  photolyzed  material  In  argon  and  nitrogen 
matrices  show  absorption  bands  of  NHg  and  a  number  of 

other  prominent  spectral  features  that  are  probably  due 
to  unstable  molecules,  Including  intermediates  In  the 
formation  of  NHg.  In  a  xenon  matrix  no  new  bands  are 

observed  on  photolysis  of  HNj  at  20*K,  but  the  presence 

of  the  lmlne  radical  (NH),  or  of  nitrogen  and  hydrogen 
atoms,  is  Inferred  from  the  formation  of  NH^Nj  when  the 

material  is  warmed  to  70*K.  The  mechanism  of  photo- 
lytic  production  of  radicals  in  a  matrix  Is  examined,  and 
the  probably  Importance  of  the  heat  of  fusion  of  the 
matrix  Is  discussed.  The  utility  of  the  matrix  Isolation 
technique  In  the  Infrared  study  of  unstable  reaction  In¬ 
termediates  Is  demonstrated.  (Contractor*  s  abstract) 


CAL.07:004 

California  U.  Dept,  of  Chemistry,  Berkeley. 

INFRARED  STUDIES  OF  HYDROGEN  BONDING  OF 
METHANOL  BY  THE  MATRIX  ISOLATION  TECH¬ 
NIQUES,  by  M.  Van  Thiel,  E.  D.  Becker  and  G.  C. 
Pimentel.  [1857]  [5]p.  (AF  48(638)1)  Unclassified 

Published  In  Jour.  Chem.  Phys.,  v.  27:  85*88,  July  1857. 

The  O-H  stretching  mode  of  hydrogen  bonded  methanol 
has  been  studied  by  the  matrix  Isolation  technique  using 
solid  nitrogen  at  20*K  as  a  matrix.  The  bands  are  nar¬ 
row  and  permit  assignment  of  absorptions  at  3660,  3480, 

3445,  3280,  and  3250  cm*1  to  the  species,  respectively, 
monomer,  dimer,  trimer,  tetraraer,  and  higher  polymers. 
The  results  correlate  with  the  room  temperature  concen¬ 
tration  dependence  of  the  H  bonded  O-H  stretching  mod* 
of  methanol  in  solution.  The  dependence  of  frequency 
upon  polymer  sis*  suggests  that  methanol  dimers  and 
trlmers  have  cyclic  strv  ea  and  higher  polymers  have 
open  (chain)  structural  .  >h*  cyclic  structures,  the 
strain  associated  with  the  bent  H  bond  Is  assumed  to 
account  for  the  low-frequency  shift  of  dimers  and 
trlmers  compered  to  higher  polymers.  (Contractor’s 
abstract) 
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CAL.07-.005 

California  U.  [Dept,  of  Chemistry]  Berkeley. 

MATRIX  ISOLATION  METHOD:  SOME  STUDIES  BY 
ELECTRONIC  SPECTROSCOPY  (Abstract),  by  S. 

Leach.  [1957]  [l]p.  (AF  49(838)1)  Unclassified 

Published  in  Program  for  Symposium  on  The  Formation 
and  Stabilization  of  Free  Radicals,  Nat'l.  Bur.  Standards, 
Washington,  D.  C.  (Sept.  18-20,  1P57),  Washington, 

Nat’l.  Bur.  Standards,  1957,  p.  Rl. 

A  low  temperature  cell  for  the  study  of  the  UV  and  visi¬ 
ble  absorption  spectra  of  free  radicals  is  described. 

In  the  experiments  the  radicals  are  produced  by  UV 
photolysis  or  by  an  electric  discharge  snd  they  are  iso¬ 
lated  by  means  of  the  matrix  method.  During  a  single 
experiment,  spectra  msy  be  taken  over  the  ranges 
1850A  to  13u,  2 100 A  to  15M,  or  2300A  to  25m  by  suitable 
modifications  of  the  apparatus.  The  experimental 
problems  Involved  and  the  advantages  of  the  quasi- 
slmultaneous  study  by  electronic  and  !R  spectroscopic 
techniques  are  discussed.  The  possibilities  and  useful¬ 
ness  of  an  extension  of  the  method  to  photolysis  by  far 
UV  radiation  are  considered. 


CAL.07-.006 

California  U.  Dept  of  Chemistry,  Berkeley. 

MATRIX  ISOLATION  STUDIES.  1.  THE  PHOTOLYSIS 
OF  NITROM ETHANE  AND  OF  METHYL  NITRITE  IN 
AN  ARGON  MATRIX;  INFRARED  DETECTION  OF  HNO, 
by  H.  W.  Brown  and  G.  C.  Pimentel.  May  10,  1958,  19p. 
incl.  tables,  refs.  (AFOSR-TN-58-429)  (AF  49(638)1) 

AD  158232  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  29:  883-888, 

Oct.  1958. 

The  photolysis  of  nitromethane  In  solid  srgon  st  20  “K 
gives  methyl  nitrite.  AU  other  products  csn  be  ex¬ 
plained  in  terms  of  tie  secondary  photolysis  of  methyl 
nitrite.  This  work  provides  s  definitive  basis  for  seg¬ 
regating  the  vibrational  frequencies  of  the  cis-  and 
trans-  isomers  of  methyl  nitrite.  The  primary  products 
of  photolysis  of  methyl  nitrite  under  these  conditions  ire 
formaldehyde  and  nitroxyl,  HNO.  The  Identification  of 
HNO,  detected  by  Its  Infrared  spectrum  for  the  first 
time,  is  ccuflrmed  by  the  band  shifts  occurring  upon 
deuteration.  The  vibrational  frequencies  of  HNO  (1570 

and  1110  cm'1)  and  DNO  (1560  and  822  cm'1)  correspond 
to  s  bent  molecule  with  s  double  bond  between  the  nitro¬ 
gen  and  oxygen  atoms,  thus  supporting  the  structure  HNO 
over  the  possible  arrangement  HON.  The  bending  force 

constant,  0.67- lo'11  dyne -cm,  suggests  that  the  HNO 
angle  is  near  110*,  larger  tern,  the  earlier  estimate  of 
102*  based  on  electronic  spectra.  (Contractor’s  abstract) 


CAL.  07:005-008;  CAL.  08:001 


CAL.07:007 

California  U.  Dept,  of  Chemistry,  Berkeley. 

MATRIX  ISOLATION  STUDIES:  POSSIBLE  INFRARED 
SPECTRA  OF  ISOMERIC  FORMS  OF  DIAZOMETHANE 
AND  OF  METHYLENE.  CHj,  by  D.  E.  Milligan  and  G. 

C.  Pimentel.  Sept.  10,  1958,  19p.  incl.  tables,  refs. 
(AFOSR-TN-58-818)  (AF  49(638)1)  AD  202643 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  29:  1405-1412, 
Dec.  1954. 

The  photolysis  of  diazomethane  has  been  studied  by  the 
matrix  Isolation  method.  Argon  and  nitrogen  matrices 
were  used  at  20*K.  There  is  distinct  infrared  spectral 
evidence  that  unstable  species  have  been  detected  spec¬ 
troscopically:  the  production  of  stable  products  is  in¬ 
hibited  until  diffusion  is  permitted  and  a  red  glow  ac¬ 
companies  diffusion.  Among  the  identified  products  pro¬ 
duced  during  diffusion  are  ethylene,  propylene,  methane, 
snd  polyethylene.  The  data  suggest  that  methylene  is 
present  as  well  ss  ■  tautomeric  structure  of  diazo¬ 
methane.  One  of  the  absorptions  observed  at  1362  and 

1114  cm*1  could  be  the  bending  mode  of  CHj.  (Con¬ 
tractor’s  abstract) 


CAL.07-,008 

California  U.  Dept,  of  Chemistry,  Berkeley. 

THE  PROMISE  AND  PROBLEMS  OF  THE  MATRIX 
ISOLATION  METHOD  FOR  SPECTROSCOPIC  STUDIES, 
by  G.  C.  Pimentel.  [1658]  [3]p.  [AF  48(638)1) 

Unclassified 

Published  in  Spectrochimics  Acta,  v.  12:  94-86,  Mar.- 
Apr. 

A  variety  of  types  of  study  were  made  possible  by  the 
matrix  technique.  These  studies  include:  (1)  Band  nar¬ 
rowing;  (2)  Free  radicals;  (3)  Primary  act  of  photolysis; 
and  (4)  Kinetics.  Examples  are  also  given  for  each  of 
these  studies.  In  attempting  to  exploit  the  possible  appli¬ 
cations  of  the  matrix  technique,  a  variety  of  practical 
and  Interpretive  difficulties  have  been  discovered.  Two 
of  these  problems  sre  discussed.  The  matrix  isolation 
method  has  wide  and  Interesting  applications,  particularly 
with  Infrared  spectral  techniques. 

CAL. 08. 001 

California  U.  Dept,  of  Chemistry,  Berkeley. 

A  SIMPLE  MOLECULAR  ORBITAL  TREATMENT  OF 
HYPERCONJUGATION,  by  A.  Streitwieser,  Jr.  and  P.  M. 
Nair.  July  1,  1958,  38p.  incl.  diagrs.  tables,  refs. 
(AFOKR-TN-58-590)  (A F  49(638)105)  AD  162114 

Unclassified 


79 


AIR  FORCE  SCIENTIFIC  RESEARCH 


CAL.  02:008,  009;  CAL.  09:001,  002 


Also  published  In  Tetrahedron,  v.  5:  149-185,  Jen.  1959. 

Also  published  in  Conf.  on  Hyperconjugation,  Indiana  U., 
Bloomington  (June  2-4,  1958),  N.  Y.,  Pergamon  Press, 
1959,  p.  57-73. 

A  modification  of  the  elmple  molecular  orbital  theory 
has  been  successfully  applied  to  the  treatment  of  Ioniza¬ 
tion  potentials  of  unsaturated  molecules.  Of  the  several 
models  examined  for  Hie  hyperconjugatlre  effect  of  a 
methyl  group,  beet  results  were  obtained  for  a  model  In 
which  tbs  n.ethyl  group  is  treated  as  a  single  "hetero- 
atom”  which  donates  two  electrons  to  the  *  -system, 
(Contractor's  abstract) 


CAL.02:008 

California  U.  Dept,  of  Mathematics,  Berkeley. 

APPROXIMATE  SOLUTIONS  OF  PARABOLIC  AND 
HYPERBOLIC  PARTIAL  DIFFERENTIAL  EQUATIONS, 
by  M.  Lees.  Oct.  1957,  83p.  refs.  (Technical  rept.  no. 

7)  (AFOSR-TN-57-777)  (AF  18(600)1117)  AD  146093 

Unclassified 

An  investigation  is  made  of  the  approximate  solutions 
of  certain  mixed  initial -boundary  value  problems  for 
nonlinear  parabolic  and  hyperbolic  partial  differential 
equations.  Two  methods  of  Implicit  approximation  are 
discussed.  The  first  method  replaces  the  first  boundary- 
value  problem  for  the  partial  differential  equation  by  an 
initial  value  problem  for  a  nonlinear  system  of  ordinary 
differential  equations.  The  second  method  leads  to 
boundary-value  problems  for  nonlinear  partial  difference 
equations  over  a  rectangular  lattice.  In  both  cases,  the 
properties  for  the  approximate  solutions  are  established 
which  are  analogous  to  properties  of  exact  solutions. 

On  the  baste  of  theee  derived  estlmatee,  theorems  con¬ 
cerning  the  relationship  between  the  approximate  and 
exact  solutions  are  derived. 


CAL.02:009 

Ctlitomla  U.  Dept,  of  Mathematics,  Berkeley. 

LOWER  BOUNDS  FOR  THE  FIRST  EIGENVALUE  OF 
ELLIPTIC  EQUATIONS  AND  RELATED  TOPICS,  by 
M.  H.  Protter.  June  1958,  2Sp.  (Technical  rept.  no.  8) 
(A FOSR-TN- 58-434)  (AF  18(600)1117;  continued  by 
AF  49(638)398)  AD  158238  Unclassified 

A  general  method  le  described  which  yields  a  lower 
bound  for  the  first  eigenvalue,  (or  any  second  order 
elliptic  equation  with  any  bounded  domain.  The  results 
of  the  method  for  the  membrane  equation  are  applied 
to  the  case  of  the  rhombus  and  triangle,  and  a  com¬ 
parison  Is  made  of  their  lower  bounds  by  the  method  of 
eymmetrlaation.  A  natural  extension  is  given  of  the 
method  of  arbitrary  functions  to  the  case  of  three  func¬ 
tions.  The  discussion  Is  limited  to  the  membrane  equa¬ 


tion  and  a  simple  example  is  given.  The  general  compar¬ 
ison  theorems  of  Bocher  for  ordinary  differential  equa¬ 
tions  are  extended  to  partial  differential  equations.  The 
method  of  eymmetrlzation  is  extended  to  the  general 
linear  elliptic  second  order  equation  to  yield  lower  bounds 
for  the  first  eigenvalue  in  the  most  general  case. 


CAL.09:001 

California  U.  Dept,  of  Mathematics,  Berkeley. 

THE  SUSPENSION  OF  THE  GENERALIZED  PONTRJAGIN 
COHOMOLOGY  OPERATIONS,  by  E.  Thomae.  Oct.  1957, 
25p.  (Technical  rept,  no.  1)  (AFOSR-TN-57-858)  (AF 
49(638)79)  AD  135650  Unclassified 

Also  published  in  Pacific  Jour.  Math.,  v.  9:  697-911, 

ranra: - 

Let  A  •  Ik  Ak  be  a  graded  ring  with  divided  powers  euch 

that  each  A^  is  a  cyclic  group  of  infinite  or  prime  power 

order  (p-eyelic  ring).  The  Pontrjagln  operators  are 
functions  P  {  such  that 

H^fXjA^)  -  H^fX-.Aj^)  for  all  k,n  >  0  and 

t  •  0,1 . where  Hq(X,Y;G)  denotes  the  functor  which 

assignee  to  each  pair  of  species  (X,Y)  its  q**1  cohomology 
group  with  coefficients  In  the  group  G.  Let  S(A)  be  the 
suspension  operator  for  the  cohomology  operator  A.  Let 
$  be  the  Postnikov  square  cohomology  operator  such  that 

:  H,(X,Y;AJk)  -  H*1  *  ‘(X.YjA^).  where 

Aj^  Is  an  even  summand  of  a  p-cycle  ring  with  divided 

powers.  The  following  theorem  Is  the  main  result  of 
this  paper:  for  any  cohomology  operator  p  and  S(P) 
the  suspension  operator,  then  SQ)  j)  ■  and  S(Pt)  -  0 

for  t  >  2,  where  0  denotes  the  zero  cohomology  operator. 
Two  new  properties  for  the  operator  p  are  given: 

(1)  0>(u)  ■  0,  and  (2)  if  the  order  of  A^  •  2^  with 

(i  >  1)  and  2u  •  0  then  (u)  ■  0  provided  that  urH^fXiAj^). 


CAL. 09:002 

California  U.  Dept,  of  Mathematics,  Berkeley. 

THE  FUNCTIONAL  PONTRJAGIN  COHOMOLOGY  OPER¬ 
ATIONS,  by  E.  Thomas.  Oct.  1957  [ll]p.  (Technical  rept. 
no.  3)  (AFOBR-TN-57-893)  (Bound  with  its  AFOSR-TN- 
57-895;  Technical  rept.  no.  2;  AD  136717)  (AF  49(838)79) 
AD  138888  Unclassified 

Also  published  in  Bol.  Soc.  Matem.  Mexicans,  Serlee  □, 
v.  S:  16-14,  Apr.  1958. 

An  example  Is  given  of  a  non-trlvial  functional  operator 
associated  with  the  general  Pontrjagln  cohomology  oper¬ 
ator.  It  le  a  mapping  of  the  sphere  S*p  1  onto  the 
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complex  projection  apace  M  . .  The  operator  assocl- 
P"  l  2 

ated  with  ^  _  of  the  generator  of  H  (M  .  ;Z)  generates 
P  P-1 

the  cohomology  group  of  the  sphere.  The  cohomology 
group  can  also  be  obtained  by  the  functional  cup-product. 

If  a  3-cell  Is  attached  to  S*  In  M  ,,  then  It  Is  found 

2d-1  P*1 

that  map  of  S  v  Into  the  (2p-2)-space  is  essential. 

The  above  can  be  obtained  by  means  of  the  operator 
associated  with  43  p  but  the  functional  cup-product  does 

not  provide  a  solution. 


CAL.09:003 

California  U.  Dept,  of  Mathematics,  Berkeley. 

A  NOTE  ON  NON-STABLE  COHOMOLOGY  OPERA¬ 
TIONS,  by  F.  Peterson  and  E.  Thomas.  Oct.  19S7,  12p. 
(Technical  rept.  no.  2)  (AFOSR-TN-57-695)  (Bound 
with  Its  AFOSR-TN-57-693;  Technical  rept.  no7Sj~ 

AD  136686)  (AF  49(638)791  AD  136717  Unclassified 

Also  published  In  Bol.  Soc.  Matem.  Mexicans,  Series  n, 
v.  1  lS-li,  Apr.  1958 

Let  0  be  a  primary  cohomology  operator  of  the  type 
(t  ,n;G,p)  and  f  a  continuous  map  of  ths  specs  X  into  ths 
space  Y.  Let  S{  be  a  functional  cohomology  operator 

such  that  6{(u)  Is  a  subsst  of  H(,"1fV;G).  If  •  Is  an 
additive  cohomology  operator  (homomorphism),  then 
8{(u)  Is  a  coast  of  the  subgroup  of  L(*,f)-  l*(H,’1(X;G))+ 

1B(Hn_1(Y;»))  whsrs  la  an  operator  of  ths  type  (*,n-l; 
G,q-1)  and  Is  called  ths  suspension  of  6.  When  9  is 
additive,  8f  maps  on  coasts  of  H*(Y;G)  modulo  a  aug- 

group  L(»;f).  It  is  shown  that  for  all  operators  •,  ths 
subset  «f(u)  Is  In  tact  a  coset  of  ths  subgroup  L(«,f)  and 

in  all  casss  *{(u)  la  to  be  regarded  as  un  element  of  ths 

quotient  group  H^’^YjGl/Lf*,!).  This  result  is  shown 
to  be  true  in  ths  two  following  casss:  (1)  even  if  the 
additive  property  holds  only  for  elsmsnts  of  ths  form 
»(v  ♦  6  w)  •  *(v)  ♦  8(6w),  whers  6  is  the  coboundary 

operator  such  that  if  xcHq*l(Y;G),  then  8(x)  *  6(v);  «d 
(2)  using  ths  Peterson  definition  of  ths  functional 
cohomology  operations. 

CAL.09:004 

California  U.  (Dept  of  Mathematics]  Berfcsley. 

THE  GENERAUZED  PONTRJAGIN  COHOMOLOGY 
OPERATIONS  AND  RINGS  WITH  DIVIDED  POWERS, 
by  E.  Thomas.  [1957]  82p.  tool,  diagrs.  rets.  (AF06R- 
TN-57-770)  (AF  49(636)79)  AD  149742  Unclassified 


Also  published  in  Mem.  Amer.  Math.  Soc.,  No.  27,  1957, 


The  theory  of  Pontrjagln  square  cohomology  operations 
is  given,  which  generalises  the  "Pontrjagln  square.” 
TTR)  is  taken  as  the  category  of  graduated  rings  A  with 
divided  powers.  There  are  applications  rr(r  •  0,1,2,...) 

which,  for  all  integral  k  2  1,  put  A^  Into  A^,  with 
conditions:  yQ(x)  *  1,  >j(x)  •  x,  yr(x)vg(x)  « 
(r,s)yr+g(x),  vr(x+y)  *  Ig+t  •  r  yg(x)Vt(y),  yg(>r(x))  * 

<g  rygr(x)  for  s  >  0,  r  >  0,  ^(xy)  •  rl  yr(x)yr(y)  for 
x  and  y  of  equal  degrees  >  2,  yf(xy)  *  0  for  x,y  of 
unequal  degrees  and  r  i  2;  (r,s)  •  (r+s):/r:  s.',  and 


<g  r  *  flj  g  j  s  g  t  (lr,  r-1).  The  morphisms  of 

the  category  T(R)  are  defined  In  an  evident  manner. 

A  given  whole  prime  p  Is  considered  which  is  bounded 
on  the  sub-category  T  (R)  formed  from  A  such  that,  for 
P 

all  n  >  1,  Ar  Is  an  Infinite  cyclic  group  or  of  order  equal 

to  a  power  of  p.  The  cohomology  of  the  space  (or  slm- 
pliclal  set)  X  with  coefficients  in  an  A  <Tp(R)  is  con¬ 
sidered.  Various  definitions,  terminology,  and  alternative 
methods  ars  studied  and  described. 


CAL. 09:005 

California  U.  [Dept,  of  Mathematics]  Berkeley. 

ON  HOLONOMY  AND  HOMOGENEOUS  SPACES,  by  B. 
Kostant.  [1957]  [24]p.  [AF  49(638)79]  Unclassified 

Published  In  Nagoya  Jour.  Math.,  v.  12:  31-54,  Dec. 


Let  G  be  a  compact  connected  Lis  group  and  K  a  closed 
subgroup.  Ths  purpose  of  ths  paper  is  mainly  to  con¬ 
sider  questions  of  holonomy  when  G/K  is  provided  with 
an  arbitrary  invariant  metric,  not  necessarily  a  natural 
one,  and  to  see  how  reduclbility  propertiss  changs  when 
we  change  from  one  metric  to  another.  In  section  2  of 
ths  paper  the  author  provss;  Let  G/K  be  given  any  ho¬ 
mogeneous  Rlsmannlan  metric.  Let  g  and  k  be  rsepec- 
tlvely  Lis  algebras  of  G  and  K,  and  1st  p  be  any  comple¬ 
ment  to  k  such  that  p  admits  a  strictly  invariant  bilinear 
form  (X,  Y).  Let  (X,  Y)  be  ths  bilinear  form  on  p  given 
by  ths  mstrlc  tensor.  Let  8:  p  -  p  be  defined  by  (SX,  Y)  * 
(X,  Y).  Extend  S  to  g  by  defining  8  •  0  on  k.  Now  for  any 
Z  <  g  let  Dg  be  ths  operator  on  p  defined  by  DgY  •  (Z,  Y] 

for  all  Y  (  p.  Then  the  linear  holonomy  algebra  is  the  Lie 
a.'gebra  generated  by  ail  operators  on  p  of  the  form 

D  ♦  8-1D  8  -  S*lD„,  where  Z  «  g.  At  the  beginning 
a  a  sa 

of  section  3,  ths  author  givss  an  exampls  of  a  cass  where 
g  or  G  is  slmpls  yet  G/K  is  reducible,  which  is  a  counter- 
exacnpls  to  the  conjecture  of  Nomiau.  In  ths  latsr  part 
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of  section  3  he  proves  the  following  two  theorems  and  de¬ 
termines  the  linear  holonomy  group  and  the  linear  holon- 
omy  algebra  for  an  arbitrary  Invariant  metric.  (1)  Let  C 
be  an  arbitrary  permissible  metric  (that  is,  a  positive 
definite  bilinear  form  on  p  which  is  invariant  under 
adpK).  Let  »q(C)  be  the  corresponding  holonomy  alge¬ 
bra,  so  that  exp  sQ(C)  «  tq(C)  is  the  restricted  linear 
holoaomy  group.  Let  ^(C)  be  the  full  linear  holonomy 
group.  Then  adpK  *  ^(C)  and  in  fs  ct  ^(C)  * 
adp  (K)'Vq(C).  (2)  A  subspace  p^  -  p  is  Invariant  under 
Tg(C)  if  and  only  If  It  Is  invariant  under  ig(C).  Further¬ 
more  the  element  of  Pj  are  fixed  under  the  action  of 
Tg(C)  if  and  only  if  they  are  fixed  under  the  action  of 
<kQ(C).  Let  B  be  a  strictly  invariant  bilinear  form  on  p, 

that  is,  a  positive  definite  bilinear  form  on  p  for  which 
Dx  is  skew-symmetric  for  all  X  eg,  and  let  C  be  any  per¬ 
missible  metric.  Let  p  ■  Ej^g  p^C)  be  the  dire?t  s',  m, 
where  p.(C)  Is  the  set  of  all  vectors  in  p  which  are  fixed 
by  ^g(C),  lnd  P/C).  i  *  1,  2,  •••,  m(C),  are  lrreduelbly 
invariant  subspaces  under  the  action  of  iQ(C).  In  section 

4,  the  author  proves:  (1)  C  <  B  If  and  only  if  S  leaves  the 
subspaces  p^B)  invariant,  1  *  0,  1,  •••,  m(B).  (2)  B  '  C 

whenever  S  leaves  the  subspaces  p^C)  invariant.  Con¬ 
versely.  if  B  *  C  we  may  find  a  permissible  strictly  in¬ 
variant  metric  B'  on  p  which  Is  strongly  equivalent  to  B 
and  which  is  such  that  S'  leaves  the  spaces  p^C)  Invari¬ 
ant.  (3)  If  we  assume  p  n  e  *  0,  where  c  is  the  center  of 
g,  then  B  '  C  If  and  only  if  S  leaves  the  subspaces  p;(C) 

Invariant.  (4)  Assume  ad^K  has  inequivalent  representa¬ 
tions.  Then  any  two  permissible  metrlces  Cj  and  C^ 
are  weakly  equivalent.  That  is,  the  decomposition 
p  *  L™!  Pj(C)  is  independent  of  the  metric  C.  Sections  5 

and  6  are  devoted  to  the  applications  of  these  results.  To 
quote  one:  Assume  ^(C/K)  j  0  and  that  g  acts  effectively 

on  G/K.  Then  with  respect  to  any  invariant  metric,  G/K 
is  irreducible  if  and  only  if  g  Is  simple.  (Math.  Rev. 
abstract) 


CAL.09:006 

California  U.  Dept,  of  Mathematics,  Berkeley. 

A  FORMULA  FOR  THE  MULTIPLICITY  OF  A  WEIGHT, 
by  B.  Kostant.  Apr.  1958,  42p.  (Technical  rept.  no.  4) 
(AFOSR-TN-58-315)  (A F  49(838)79)  AD  154219 

Unclassified 

Also  pcbllshed  in  Trans.  Amer.  Math.  Soc.,  v.  93:  53- 
73.  6ct.  1959. 


A  proof  is  given  for  the  following  theorem:  Let  G  be 
a  seml-slmple  Lie  algebra  with  Cartan  subalgebra  h. 
Let  1  -  h  be  the  discrete  group  of  Integral  linear  forms 
on  h.  Let  P  be  the  partition  function  on  I  which  assigns 
to  every  lit  1  the  number  of  ways  M  can  be  partitioned 
Into  a  sum  of  positive  roots  (multiplicities  are  per¬ 
mitted  and  order  is  discounted).  Let  A+  be  the  set  of 
positive  roots  and  let  g  ■  9E  <ts.  Let  W  be  the 
<ts  <  A+ 

Weyl  group  and  let  s(o)  ■  g  -c(g)  for  any  orw.  Then 
a  (a)  lies  in  the  cone  generated  by  the  positive  roots 
and  for  tit l,  p  /  o,  P(p)  satisfies  the  recursive  relation 
P(P)  *  -Esg(o)P(p-s(rr)). 

<JfW 

o/e 

Let  v  be  an  irreducible  representation  of  G.  Write 
v  »  where  Xrl^  is  the  highest  weight  of  e.  Let  vtl  be 

arbitrary.  Let  m^  (v)  •  0  in  case  v  is  not  a  weight  of 
let  m^  (v)  be  the  multiplicity  of  the  weight  p.  The  num¬ 
ber  m^  (v)  is  given  by  the  formula 

m,  O')  -  E  »g(°)P(o(g  +  *)  -  (g  +  p)). 

*  new 
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A  THEOREM  OF  FROBENIUS,  A  THEOREM  OF 
AMITSUR- LEVITSKI  AND  COHOMOLOGY  THEORY,  by 
B.  Kostant.  July  1958,  52p.  (Technical  rept.  no.  5) 
(AFOSR-TN-58-585)  (AF  49(638)79)  AD  162105 

Unclassified 

Also  published  In  Jour.  Math,  and  Mech.,  v.  7:  237-264, 

Mar.  IMS.  - 

The  paper  la  mainly  concerned  with  the  following  three 
theorems:  (1)  the  algebra  g  of  all  n  x  n  (complex)  ma¬ 
trices  satisfies  the  standard  identity  of  degree  2n,  l.e. 

•A1  A2n'  *  1  •e('’)Ao(l)  Ao(2n)  *  0 
for  any  Aj  t  g,  where  the  sum  ranges  over  all  permuta¬ 
tions  o  of  l,  2n,  and  sg(o)  •  1  or  -1  according  as 
o  is  even  or  odd;  (2)  let  I  be  the  group  algebra  of  the 
symmetric  group  and  let  o  be  the  cycle 

(1,  ••*,  2n  ♦  1)  Then  the  element  EsgO^hon'1,  where 
o  runs  over  S^j,  belongs  to  the  2-sided  ideal  of  1 

generated  by  the  element  (Ee)(Ieg(r)T).  where  e  runs 
over  ali  permutations  leaving  n  ♦  2,  — ,  2n  ♦  1  invariant, 
while  r  runs  over  all  permutations  leaving  2,  ••-,  n  ♦  1 
Invariant;  (3)  for  the  Lie  algebra  g  and  an  odd  integer  r, 
the  unique  invariant  cocycle  br  in  the  primitive  class 

Pr(g)  is  given  byO^.AjA  —AAr>*  trfAj  •••  Ar), 
where  Aj«g.  The  theorem  (1)  is  due  to  Amitsur  and 
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Levitski,  theorem  (2)  18  a  reformation  of  a  special  case 
of  a  theorem  of  Frobenius  on  the  characters  of  alter¬ 
nating  groups,  and  theorem  (3)  Is  due  to  Dynkin.  Theo¬ 
rems  (1)  and  (3)  as  well  as  a  theorem  of  Koczul- 
Samelson  on  the  behavior  of  primitive  cohomology 
classes  of  Lie  algebras  under  homomorphlsms  are 
derived.  It  is  also  shown  tnat  the  algebra  of  n  x  n 
skew-symmetric  matrices  satisfies  the  standard  identi¬ 
ty  of  degree  2n-2  when  n  is  even.  Theorems  (1)  and  (2) 
are  shown  to  be  equivalent  by  an  elementary  argument. 
A  new  proof  of  theorem  (3)  which  is  independent  of  the¬ 
orems  (1)  and  (2)  Is  presented.  The  proof  Is  based  on 
the  onto  Isomorphisms: 

*r:  Hr(g)  -  B(H),  *r:  B(H)  -  HF(g), 
where  H  is  the  subspace  of  all  elements  of  the  group 
algebra  1  of  Sf  of  the  form  £  sg(n)pfh  (the  sum  runs 
over  all  P< Sr>  and  f<I),  and  where  B  designates  the 
representation  of  on  the  space  U  of  r-tensors  over 
U  (the  space  on  which  g  operates)  given  by 


B(o)  Xj®...®xr  -  xa_1(l)®...®x<y_1(r). 

The  above  isomorphisms  ♦  and  are  obtained  by  con 
sidering  the  linear  mapping  nr  defined  by 


V’FT  IA«.l,11®-®Vi(r)' 


where  A^g  and  the  sum  ranges  over  all  tr»Sr,  and  by 

using  a  theorem  of  Weyl  to  the  effect  that  B(I)  is  the  set 
of  all  operators  on  rU  which  commute  with  all 
A®...®  A,  where  A  runs  over  all  nonsingular  operators 
on  U. 


CAL. 09:008 

California  U.  Dept,  of  Mathematics,  Berkeley. 

ON  THE  COHOMOLOGY  OF  THE  REAL  GRASSMAN 
MANIFOLDS  AND  THE  CHARACTERISTIC  CLASSES 
OF  n-Pl.ANE  BUNDLES,  by  E.  Thomas.  July  1958, 
66p.  (Technical  rept.  no.  6)  (AFOSR-TN-58-600) 

(AF  49(638)79;  AD  162125;  I>B  138J73  Unclassified 


standard,  well  known  facts  regarding  the  cohomology  of 
the  classifying  spaces  for  the  orthogonal  groups  and 
unitary  groups  together  with  the  fundamental  properties 
of  the  Pontrjagin  squares  in  his  proof.  (Math.  Rev.  ab¬ 
stract) 


CAL.09.009 

California  IJ.  Dept,  of  Mathematics,  Berkeley. 

THE  PARTITION  FUNCTION  FOR  CERTAIN  SIMPLE 
LIE  ALGEBRAS,  by  J.  Tarski.  Aug.  1958,  19p.  (Tech¬ 
nical  rept.  no.  7)  (AFOSR-TN-58-657)  (AF  49(638)79) 
AD  162188;  PB  137589  Unclassified 

Explicit  expressions  are  found  for  the  partition  function 
for  the  following  Lie  algebras:  A^,  B^,  G^,  and  A^. 


CAL. 09:010 

California  U.  Dept,  of  Mathematics,  Berkeley. 

ON  TENSOR  PRODUCTS  OF  n-PLANE  BUNDLES,  by 
E.  Thomas.  Nov.  1958,  52p.  (Technical  rept.  no.  8) 
(AFOSR-TN-58-1022)  (AF  49(638)79)  AD  206362; 

PB  140154  Unclassified 

Also  published  in  Arch,  der  Math.,  v.  10:  174-179,  1959. 

Let  rj  and  C  be  respectively  r-plane  and  s-plane  bundles 
over  X.  Then  one  may  define  an  rs-plane  bundle  h(jt  r 
over  X,  and  its  Stiefel-Whltney  classes  are  given  by  a 
certain  polynomial  •  g  in  the  Stiefel-Whltney  classes  of 

b  and  C  [Borel  and  Hlrzebruch,  Amer.  Jour.  Math.,  v.  BO: 
458-538,  1958].  The  author  gives  an  elementary  proof 
of  this  fact.  To  begin  with,  the  universal  example  shows 
that  the  required  classes  are  given  by  some  such  poly¬ 
nomials,  say  .  Next,  one  can  handle  the  case  in  which 
r,s 

r  -  s  •  1  and  b,  C,are  the  standard  bundles  over  KC/j,  1). 

One  can  then  handle  suitable  bundles  over  the  product 
r+s 

(K(Z„,  1)  ,  and  so  determine  the  polynomials  i  . 

2  r.s 

(Math.  Rev.  abstract) 


Also  published  In  Trans.  Amer.  Math.  Soc.,  v.  96:  67- 

89,  JulyTMO!  CAL. 09:011 


The  pontrjagln  squares  of  the  Stiefel-Whitney  classes 
have  been  determined  by  W.  T.  Wu  (Trans.  Amer.  Math. 
For..  V.  11:  155-172,  1959).  Using  this  computation,  Wu 
;  roved  that  the  Pontrjagln  classes  reduced  mod  4  of  a 
differentiable  manifold  are  invariants  of  the  homotopy 
type  of  the  inanifolJ.  In  the  proof  of  his  formulas,  Wu 
used  explicit  cellular  decompositions  of  the  real 
Graasman  manifolds,  and  as  a  result,  his  proofs  are 
extremely  complicated  and  difficult  to  follow.  In  the 
present  paper  the  author  gives  a  new  proof  of  Wu’s 
above-mentioned  results,  without  the  us#  of  any  cellular 
decompositions  tf  the  Grassman  varieties.  He  uses  only 


California  U.  Dept,  of  Mathematics,  Berkeley. 

THE  PRINCIPLE  THREE-DIMENSIONAL  SUBGROUP 
AND  THE  BETTI  NUMBERS  OF  A  COMPLEX  l.IE 
GROUP,  by  B.  Kostant.  Dec.  1958,  98p.  incl.  refs.  (Tech 
nical  rept.  no.  9)  (AFOSR-TN-58- 1084)  (AF  49(638)79) 
AD  207581;  PB  140700  Unclassified 

Also  published  in  Amer.  Jour.  Math.,  v.  81  973-1032, 

Oct.  1959. 

It  is  impossible  to  do  Justice  in  a  brief  review  to  this 
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paper  which  contain*  a  wealth  of  result*  dealing  with 
the  root  structure  of  Lie  groups,  the  Coxeter-Killing 
transformation,  the  reduction  of  the  restriction  of  the 
adjoint  representation  to  a  3 -dimensional  subgroup 
(3-d.a.)  and  many  related  topic*.  From  a  well-known 
theorem  of  H.  Hopf  [Ann.  of  Math.,  v.  42:  22-52,  1941] 
it  follow*  that  the  homology  ring  of  a  single  Lie  group 
G  of  rank  n  is  generated  by  n  minimal  elements  of  odd 
dimension  2m ^  +  1.  The  integers  m^  have  been  called 

the  exponents  of  the  group.  They  determine  the  de¬ 
grees,  m^  +  1,  of  the  minimal  symmetric  invariants  of 

the  group,  and  they  also  determine,  and  are  determined 
by,  the  eigenvalues  of  r,  the  product  of  n  simple  reflec¬ 
tions  which  generate  the  Killing  (or  Weyl)  group.  The 
author  propoeee,  with  reason,  to  call  y  the  Cuxeier- 
Killing  transformation.  If,  following  Steinberg,  we  de¬ 
fine  the  height  of  a  positive  root  to  be  the  sum  of  its 
coefficients  with  respect  to  a  basis  consisting  of  simple 
roots,  we  may  formulate  the  following  theorem:  Let 

the  number  of  positive  not*  of  height  1,  2 . h  —  1 

*>«  Pj.  P2.  ....  Ph.j,  respectively;  ther  Pj  t  p2  a  ...  4 

Ph_,,  and  the  partition  conjugate  to  tha*  determined  by 

the  p’e  consists  of  the  exponents  m,.  This  result  was 

etated  by  Robert  Steinberg  [Trans.  Amer.  Math.  Soc., 
v.  91:  493-503,  1959],  who  proved  i:  by  verification. 

It  was  noticed,  Independently,  by  Arnold  Shapiro  who 
communicated  it  privately  to  the  author.  The  main 
purpose  of  the  present  paper  is  to  prove  the  above 
theorem,  which  is  remarkable  because  of  the  ease  with 
which  it  permits  the  homology  ring  to  be  obtained  from 
the  root  diagram.  The  proof  is  affected  by  establishing 
a  relation  (theorem  9.4)  between  the  Stelnberg-Shapiro 
procedure  and  the  eigenvalues  of  r  and  then  by  appealing 
to  a  theorem  of  the  reviewer  [Canad.  Jour.  Math.,  v.  10: 
349-356,  1958],  the  proof  of  which  is  improved  in  an 
important  respect  In  the  proof  of  his  central  theorem, 
the  author  makee  much  use  of  the  idea  of  a  principal 
3-d.e.  (due  independently  to  Dynkln  and  Siebenthal). 

He  ahowe  that  the  latter  is  characterised  by  the  following 
property:  the  number  of  irreducible  representations 
obtained  when  the  adjoint  representation  a!  G  is  re¬ 
stricted  to  a  3-d.*.,  A,  is  t  n,  with  equality  if  and  only 
if  A  is  principal.  Another  important  <  ev.lt  characterise* 
the  Coaster- Killing  transformations:  the  order  of  any 
regular  element  g  of  G  ie  4  the  order,  h,  of  7,  with 
equality  if  and  only  U  g  gene  rats*  a  Coxeter-Killing 
transformation.  Further,  the  set  of  all  regular  elements 
of  G  of  order  h  forms  a  conjugate  class.  Other  results 
pertain  to  nilpotent  elements  and  Cartan  subgroups. 
(Math.  Rev.  abstract) 


CAL.10:001 

California  U.  Dept,  of  Mathematic*,  Berkeley. 


continuation  of  AF  18(600)1117)  AD  203332;  PB  138166 

Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc.,  v.  10:  296- 
299,  Apr.  1959. 

Hartman  and  Wintner  (Proc.  Amer.  Math.  Soc.,  v.  6: 
862,  1955)  obtained  a  Sturmian  comparison  theorem  for 
self-adjoint  second  order  linear  elliptic  equations  of 
the  form 


n 

r 

i.J-1 


i 
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ij  9u 


•Sip  ♦  fu  »  0  ay 


in  a  bounded  domain  D  with  boundary  T.  It  is  the  purpose 
of  this  note  to  extend  their  result  to  general  eecond  order 
linear  elliptic  equations 


CAL.10:002 

California  U.  Dept,  of  Mathematic*,  Berkeley. 

GENERAUZED  GOURSAT  PROBLEM  FOR  A  HYPER¬ 
BOLIC  SYSTEM,  by  R.  P.  Holton.  Dec.  1958,  89p.  lncl. 
diagr*.  refs.  (Technical  rept.  no.  2)  (AFOSR-TN-58- 
1008)  (AF  49(638)398)  AD  206151;  PB  139337 

Unclaeeified 

The  real  linear  syetera  of  first  order  hyperbolic  differ¬ 
ential  equations: 

£  Pij<x*y>vi  (*.F)  ♦  Q1J(x.y)Vy(x,y)  -  £  ^(x.yJvW)  > 
j-1  1-1 

rj(x,y)  1  •  1,  ...,  N  or  in  vector  notation:  PV^  +  QVy  • 

LV  +  R,  on*  has  the  condition: 

£  *ll(x)V,(x.*((x))  •  tj(x),  i  -  1 . H  along  H»N  arc* 

J-1 

emanating  from  a  point  (o,o).  A  resultant  system  of 

U^(x,y)  +  Al(X,y)U*  (x,y)  •  j  EUt(x,y)Uk(x,y)  ♦ 
k-1 

Gl(x,y),  1 «  1, ....  N  with  the  generalized  initial  conditions 

£  ail(x)U1(x,y1(x))  •  Hl(x),  i  •  1 . N 

1-1 

£  ^(xJuVjjW)  •  H*(x),  i  •  1 . H  -  N  -  N0-l. 

J-i 

Inequalities  are  investigated  which  involve  the  elope*  of 
the  data  are*  (from  y  -  y^x)  or  y  •  y{(x))  and  the  function* 

A*  (the  elope*  of  the  characteristic  curve*).  The  con¬ 
sistency  of  (SQ)  at  (o,o)  i*  discussed.  The  existence  and 


A  COMPARISON  THEOREM  FOR  ELLIPTIC  EQUA¬ 
TIONS,  by  M.  H.  Prottor.  Sept.  1956,  6p.  (Technical 
rept.  no.  1)  (AF06R-TN-58-842)  (A F  49(638)398; 
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uniqueness  ot  a  solution  is  proved  to  (SQ)  In  the  class 

of  first  order  continuously  differentiable  functions  on  a 
set  of  sufficiently  small  diameter,  and  the  existence  and 
uniqueness  in  the  large  Is  established. 


CAL. 03:006 

California  U.  Dept,  of  Physics,  Berkeley. 

CYCLOTRON  AND  PLASMA  RESONANCE  IN  SOLIDS, 
by  A.  F.  Kip.  [19S6]  Sp.  (AF  18(803)48) 

Unclassified 

Presented  at  Conference  on  Physics  of  Magnetic  Phe¬ 
nomena,  Moscow  (USSR),  May  16S6. 

The  basically  different  conditions  In  which  cyclotron 
resonance  and  plasma  resonance  occur  In  semi-con¬ 
ductors  are  outlined  In  this  review  paper.  An  attempt 
to  short  out  the  plasm:,  effect  and  the  possibility  of 
observing  the  cyclotron  resonance  of  a  minority  carrier 
In  the  presence  of  a  low  mobility,  high  concentration 
carrier  are  discussed.  The  presence  of  eddy  current 
losses  In  a  sample  In  which  the  carrier  density  Is  large 
enough  to  render  the  sample  thickness  larger  than  the 
skin  depth  seems  to  eliminate  the  possibility  of  ob¬ 
serving  cyclotron  resonance  even  though  plasma  reso¬ 
nance  la  also  Impossible. 


CAL.03;010 

California  U.  Dept,  of  Physics,  Berkeley. 

SUSCEPTIBILITY  AND  CURIE  POINT  OF  MAGNETI¬ 
CALLY  DILUTE  CRYSTALS,  by  R.  £.  Behringer. 

[1957]  (4]p.  lncl.  diagrs.  tables.  (Technical  rept.  no. 

74)  (AFOSR-TN-57-717)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  16(603)48, 
Office  of  Naval  Research  under  Nonr-22201,  and  Signal 
Corps)  AD  144246  Unclassified 

Also  published  In  Jour.  Chera  Phys.,  v.  26:  1604-1507, 
June  1957. 

The  Opechowskl  calculation  of  the  apparent  Curie  point, 
Tc>  la  extended  to  the  case  of  magnetically  dilute  fee 

crystals.  To  first  order  In  temperature  the  result  Is 
equivalent  to  a  molecular  field  treatment.  The  calcu¬ 
lation  la  carried  to  fourth  order  la  temperature  and 
a  plot  la  made  of  Tc  vs  p,  the  fractional  concent  rati  on 

of  magnetic  atoms.  Th6  theoretical  result  la  compared 
to  some  existing  experimental  data  and  values  of  the 
exchange  Interaction,  J,  are  estimated.  The  above  cal¬ 
culation  la  found  to  be  useful  only  for  0.6  *  p  *  1.0. 

For  low  concentrations  a  erode  calculation  la  mads 
based  on  clusters  of  magnetic  atoms.  To  first  order 
In  temperature,  a  linear  relationship  Is  found  between 
apparent  Curie  point  and  concentration.  (Contractor's 
abstract) 


CAL.03:0U 

California  U.  Dept,  of  Physics,  Berkeley. 

QUADRUPOLE  INTERACTION  OF  NUCLEI  WITH  CON¬ 
DUCTION  ELECTRONS,  by  A.  H.  Mitchell.  1957,  4p. 
(Technical  rept.  no.  75)  (AFOSR-TN-57-718)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  18(803)46,  Office  of  Naval  Research  under 
Nonr-22201,  and  Signal  Corps)  AD  144247 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  26:  1714-1717, 
June  1957. 

The  nuclear  spin-lattice  relaxation  time  In  metals  is 
calculated  taking  into  account  the  following  three  Inter¬ 
actions  between  the  nuclei  and  the  conductions  electrons: 
(1)  the  usual  contact  part  ot  the  hyperflne  Interaction, 
which  is  the  dominant  mechanism;  (2)  the  noncontact 
part  of  the  hyperflne  Interaction;  and  (3)  the  quadrupole 
Interaction  for  nuclei  of  spin  I  a  1.  It  la  found  that  the 
latter  two  Interactions  are  of  the  same  order  of  magni¬ 
tude.  If  the  electronic  wave  function  at  the  Fermi  sur¬ 
face  has  a  p-wave  component  comparable  with  Its  s-wave 
component,  these  two  mechanisms  may  appreciably 
shorten  the  relaxation  time  as  calculated  using  only  the 
contact  part  of  the  hyperflne  Interaction.  (Contractor's 
abstract) 


CAL.03:ol2 

California  U.  Dept,  of  Physics,  Berkeley. 

FERROMAGNETIC  RELAXATION  BY  THE  EXCHANGE 
INTERACTION  BETWEEN  FERROMAGNETIC  ELEC¬ 
TRONS  AND  CONDUCTION  ELECTRONS,  by  A.  H. 
Mitchell.  Nov.  19,  1956,  6p.  lncl.  refs.  (Technical  rept. 
no.  81)  (AFOSR-TN-57-719)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  16(603)46, 
Office  of  Naval  Research  under  Nonr-22201,  and  Signal 
Corps)  AD  144249  Unclassified 

Also  published  In  Phys.  Rev.,  v.  105:  1439-1444, 

Wr.VTWT — 

The  Hamiltonian  for  the  exchange  Interaction  between 
the  ferromagnetic  d  electrons  and  the  conduction  s 
Is  derived.  The  ferromagnetic  relaxation  time  caused 
by  the  s-d  exchange  Interaction  is  calculated  In  a  spin 
wave  approximation.  When  a  screened  value  of  the  ex¬ 
change  Integral  (J  atomlc/30)  Is  used,  the  calculated  re- 

.0 

taxation  time  for  nickel  at  room  temperature  la  5  x  10 

sec  as  compared  to  the  time  2.5  x  1010  sec  needed  to 
account  for  the  experimental  line  width.  The  exchange 
relaxation  may  be  dominant  In  materials  such  as  alloys 
which  have  narrower  Uses  than  nickel.  (Contractor's 
abstract) 
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ABSORPTION  COEFFICIENTS  FOR  EXC1TON  AB¬ 
SORPTION  LINES,  by  G.  Dresselhaus.  Nov.  26,  1S56, 
3p.  (Technical  rept.  no.  83)  (AFOSR-TN-57-720) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  18(603)46,  Office  of  Naval  Research 
under  Nonr-22201,  and  Signal  Corps)  AD  144431 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  106;  76-78,  Apr.  1, 
1957. 

The  absorption  coefficient  for  exdtons  Is  calculated 
In  the  effective-mass  approximation.  The  coefficient 
Is  shown  to  be  decreased  over  what  would  be  expected 

-1  3 

for  a  collection  of  free  atoms  by  the  factor  <  (aQ/a^)  , 
where  <  Is  ‘lie  dielectric  constant  and  a^/a^  is  the 

ratio  of  die  lattice  constant  to  the  exclton  radius.  This 
result  seems  not  inconsistent  with  the  Identification  of 
the  observed  absorption  lin  *  In  Cu^O,  CdS,  Hglj,  Pbl^, 

and  Cdlg  as  exclton  lines.  (Contractor's  abstract) 


CAL.03-.014 

California  U.  Dept,  of  Physics,  Berkeley. 

NUCLEAR  RELAXATION  BY  THE  HYPERFINE  INTER¬ 
ACTION  WITH  THE  ION  COKE  SPINS  IN  FERROMAG¬ 
NETIC  AND  ANTIFERROMAGNETIC  CRYSTALS,  by 
A.  H.  Mitchell.  (1957]  9p.  (Technical  rept.  no.  84) 
(AF06R-TN-57-721)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(603)46, 

Office  of  Naval  Research  under  Nonr-22201,  and  Sig¬ 
nal  Corps)  AD  144432  Unclassified 

Also  published  In  Jour.  Chem.  Phys.,  v.  27:  17-19, 

July  1957. 

The  hyperflne  Interaction  of  the  nucleus  with  the  ton 
core  spins  in  magnetic  crystals  provides  a  relaxation 
mechanism  for  the  nuclear  spins  since  energy  conser¬ 
vation  can  be  obtained  by  a  change  in  the  spin  wave 
energy.  In  nonconducting  magnetic  crystals  this  mecha¬ 
nism  may  be  dominant  in  the  relaxation  of  the  nuclei  of 
the  magnetic  tons.  The  relaxation  Hue  is  calculated 
for  such  a  nucleus  in  an  antiferromagnetic  crystal. 
(Contractor's  abstract) 
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COPPER  NUCLEAR  RESONANCE  UNE  IN  CuMn 
ALLOYS,  by  R.  E.  Behringer.  |1957]  (15]p.  lnel.  table. 
(Technical  rept.  no.  85)  (AFOSR-TN-57-722)  (Spon¬ 


sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  18(603)46,  Office  of  Naval  Research  under 
Nonr-22201,  and  Signal  Corps)  AD  144433 

Unclassified 

Also  published  In  Jour.  Phys.  Chem.  Solids,  v.  2; 
209-213,  1957. 

The  effect  of  the  Mn  ion  cores  on  the  copper  nuclear 
resonance  line  In  CuMn  alloys  Is  Investigated.  C  ontrl- 
butlons  to  the  line  width  and  the  line  shape  from  mag¬ 
netic  dipolar  Interaction  and  Indirect  exchange  coupling 
are  calculated.  Comparison  Is  made  with  the  experi¬ 
mental  results  of  Owen,  et  al  (Phys.  Rev.,  v.  102:  1501, 
1956).  If  the  ratio  of  the  hyperflne  structure  splitting 
in  the  free  atom  to  that  In  the  crystal  Is  6  -  0.53, 
the  exchange  coupling  constant  A  In  the  crvstal  must  be 
about  twice  the  free  atom  value  to  account  for  the  ob¬ 
served  broadening.  (Contractor’s  abstract) 


CAL.03:016 

California  U.  Dept,  of  Physics,  Berkeley. 

ELECTRON-SPIN  RESONANCE  AND  MAGNETIC  SUS¬ 
CEPTIBILITY  MEASUREMENTS  ON  DILUTE  ALLOYS 
OF  Mn  IN  Cu,  Ag,  AND  Mg,  by  J.  Owen,  M.  E.  Browne 
and  others.  [1957]  [15]p.  lncl.  diagrs.  tables.  (Tech¬ 
nical  rept.  no.  87)  (AFOSR-TN-57-723)  (Sponsored 
jointly  by  Air  Force  Office  of  Sclcntiilc  Research 
under  AF  18(505)46,  Office  of  Naval  Research  under 
Nonr-22201,  and  Signal  Corps)  AD  144434 

Unclassified 

Also  published  In  Jour.  Phys.  Chem.  Solids,  v.  2:  85- 
99,  Apr”  1957. 

An  account  Is  given  of  some  magnetic  measurements 
made  on  alloys  of  Cu  containing  from  0.03  to  11  atomic 
per  cent  Mn  In  the  temperature  range  2"  to  400*K. 

Less  detailed  work  on  Ag  Mn  and  Mg  Mn  Is  also  de¬ 
scribed.  All  of  these  alloys  are  found  to  obey  a  Curle- 
Welss  susceptibility  law.  and  show  an  electron  spin 
resonance  line  with  free  spin  g-value.  For  most  alloys 
the  measured  Curie  constant  suggests  that  there  are 
between  4  and  5  unpaired  electron  spins  per  Mn  atom. 
At  low  temperatures,  alloys  with  more  than  about  1 
atomic  percent  Mn  appear  to  be  antiferromagnetic,  and 
show  what  can  be  Interpreted  as  an  unusual  form  of 
antiferromagnetie  resonance  absorption.  Broadly 
speaking,  the  magnetic  behavior  is  rather  like  that  ex¬ 
pected  of  Mn**  ions  coupled  by  strong  short  range  In¬ 
teractions  such  as  direct  and  superexchange.  The  ex¬ 
pected  long-range  Indirect  exchange  via  conduction 
electrons  appears  to  be  extremely  small,  as  has  been 
previously  pointed  out  by  C?en,  Browne,  Knight  and 
Kittcl,  (Contractor's  abstract) 
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California  U.  Dept,  of  Physics,  Berkeley. 

MAGNETIC  PROPERTIES  OF  Cu-Mn  ALLOYS,  by  K. 
Yosida.  [1957]  [8]p.  incl.  refs.  (Technicalrept.no. 

88)  (AFOSR-TN-57-724)  (Sponsored  joinUy  by  Air 
Force  Office  of  Scientific  Research  under  AF  18(603)46, 
Office  of  Naval  Research  under  Nonr-22201,  and  Signal 
Corps)  AD  144435  Unclassified 

Also  published  in  Phys.  Rev.,  v.  106:  893-868,  June  1, 
1957. 

The  polarization  of  conduction  electrons  due  to  s-d 
interaction  in  CuMn  alloys  is  investigated.  The  uniform 
polarization  due  to  the  first  order  perturbed  energy 
corresponding  to  ihe  FrOhlich-Nabarro  and  Zener 
mechanism  is  shown  to  be  completely  modified  by 
the  first  order  perturbation  of  the  wave  functions  and 
the  polarization  is  concentrated  in  the  neighborhood  of 
the  Mn  ions.  At  the  same  time  it  is  shown  that  the 
KrShlich-Nabarro  interaction  is  included  in  the 
Ruderman-Kittel  result  as  one  component.  This  point 
of  view  is  corroborated  by  the  experimental  results 
on  the  electronic  g-valuen  of  the  Mn  ions  and  the 
Knight  shift  of  the  Cu-nuclei  which  can  be  qualitatively 
accounted  for  by  the  Ruderman-Kittel  mechanism. 
(Contractor's  abstract,  modified) 


CA1..03:018 

California  U.  Dept,  of  Physics,  Berkeley. 

THEORY  OF  CYCLOTRON  RESONANCE  IN  METALS, 
by  V.  Heine.  [1957]  (24|p.  incl.  diagrs.  refs.  (Tech¬ 
nical  r«pl  no  86)  (AFOSH-TN -57-725)  (Spunacred 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  18(603)46,  Office  of  Naval  Research  under  Nonr- 
22701.  and  Signal  Corps)  AD  144436  Unclassified 

Also  published  in  Phys.  Rev.,  v.  107:  431-437,  July  15, 
1957. 

Azbel'  and  Kaner  have  shown  that  a  cyclotron  resonance 
phenomenon  is  possible  in  a  metal  under  extreme  anom¬ 
alous  skin-effect  conditions  when  the  magnetic  field  la 
parallel  to  the  metal  surface.  In  this  paper  the  :orrect 
form  of  the  surface  impedance  is  deduced  in  a  more 
simple  way  by  uaiug  the  “ineffectiveness  concept"  of 
Plppard.  An  approximate  criterion  is  also  established 
(or  how  nearly  parallel  to  the  surface  the  magnetic 
field  must  be.  When  the  oscillating  electric  field  Is 
not  parallel  to  the  constant  magnetic  field,  it  produces 
a  polarization  of  the  charge  distribution  In  the  metal, 
and  it  is  shown  that  this  effect  does  not  destroy  the 
resonance  in  contrast  to  the  situation  in  semiconduc¬ 
tors.  (Contractor's  abstract) 
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California.  U.  Dept,  of  Physics,  Berkeley. 

ANOMALOUS  ELECTRICAL  RESISTIVITY  AND  MAG¬ 
NETORESISTANCE  DUE  TO  AN  S-d  INTERACTION  IN 
Cu-Mn  ALLOYS,  by  K.  Yosida.  [1957]  23p.  incl.  tables, 
refs.  (Technical  rept,  no.  90)  (AFOSR-TN-57-726) 
(Sponsored  jointly  by  .Ur  Force  Office  of  Scientific 
Research  under  AF  16(603)46,  Office  of  Naval  Research 
under  Nonr-22201,  and  Signal  Corps)  AD  144437 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  107:  396-403,  July  15, 
1657  - - 

The  effect  of  the  s-d  exchange  interaction  between  the 
conduction  electrons  and  the  Mn  ions  on  the  electrical 
behavior  of  Cu-Mn  alloys  is  Investigated  from  the  mo¬ 
lecular-field  point  of  view.  The  magnitude  of  the  anom¬ 
alous  resistivity  calculated  w^th  the  value  of  the  ex¬ 
change  integral  for  a  tree  Mn'*’  Ion  agrees  with  the  ex¬ 
perimental  value  within  a  factor  of  three.  Also  the 
temperature  dependence  of  the  resistivity  obtained  by 
the  molecular-field  approximation  for  the  an  tiler  ro- 
magneil:  spin  ordering  is  shown  to  be  quite  similar 
to  the  behavior  exhibited  by  the  alloys  with  more  than 
1  atomic  percent  Mn.  For  samples  with  lower  con¬ 
centration  of  Mn  ions,  however,  the  theoretical  result 
shows  only  a  monotonic  decrease  of  the  resistance 
below  the  N6el  temperature.  It  shows  neither  the  re¬ 
sistance  minimum  nor  maximum  which  has  been  found 
experimentally  for  the  very  dilute  alloys.  The  anomalous 
magnetoresistance  calculated  on  the  same  basis  Is  ap¬ 
proximately  proportional  to  the  square  of  the  magnetiza¬ 
tion  and  Its  magnitude  Is  In  good  agreement  with  the 
experimental  results,  especially  above  the  N6el  tempera¬ 
ture.  T7m  tragnetcrasisUnre  of  ferrc  magnetic  metals 
is  also  discussed.  (Con.ractor's  abstract) 


CAL.03.020 

California  U.  Dept,  of  Physics,  Berkeley. 

EXC1TON  DOUBLET  SPLITTING  IN  IONIC  CRYSTALS, 
by  R.  Petersen.  [1957]  3p.  (Technical  rept.  no.  80) 
(AF08R-TN-57-727)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  18(603)46], 
Office  of  Nava.  Research  under  [Nonr  22201],  and  Sig¬ 
nal  Corps)  AD  l4-;248  Unclassified 

Also  published  in  J‘<ir.  Phys.  Chem.  Solids,  v.  1:  284, 


The  origin  of  the  exeil«  ■:  lines  in  alkali  halide  crystals 
has  been  previously  attri'.sited  to  an  L-S  coupling  scheme. 
A  mechanism  involving  the  transfer  of  the  excited  elec¬ 
tron  from  the  anion  to  the  nearest  neighbor  cations  has 
been  proposed.  The  similarity  between  rare  gas  atoms 
and  halogens  ions  has  lead  to  an  estimate  of  the  relative 
intensity  of  the  two  tires. 
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CAL. 03:021 

California  U.  (Dept,  of  Physics]  Berkeley. 

EXPERIMENTAL  EVIDENCE  FOR  ENERGY  GAPS  IN 
SUPERCONDUCTORS,  by  M.  Tinkham.  [1957]  [6]p. 
dlagrs.  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  (AF  18(603)46],  Office  of  Naval  Re¬ 
search  under  (Nonr-22201],  Signal  Corps,  and  National 
Security  Agency)  Unclassified 


CAL.03:023 

California  U.  Dept,  of  Phyaica,  Berkeley. 

NUCLEAR  SPECIFIC  HEAT  OF  COBALT  METAL  (Ab¬ 
stract),  by  V.  Arp,  N.  Kurti,  and  R.  Petersen.  [1057] 
[l]p.  (AF  18(603)46)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phya.  Soc., 

Stanford  U.,  CaUf.,  Dec.  19-21,  1957. 


Published  in  Proc.  Fifth  Internat'l.  Cord,  on  Low 
Temperature  Phys.  and  Chem.,  Madison,  Wis.  (Aug.  26- 
31,  1957),  Unlv.  of  Wisconsin  Preaa,  Madison,  1958, 
p.  261-265. 

A  direct  spectroscopic  experiment  is  conducted  to  give 
evidence  for  energy  gaps  in  superconductor*.  The 
power  absorbed  in  creating  excitations  ia  measured  aa 
a  function  of  photon  energy.  Therefore,  the  presence  of 
an  energy  gap  appears  as  an  absence  of  absorption  below 
a  certain  frequency.  The  data  obtained  together  with 
specific  heat  data  and  recent  data  supporting  a  non-local 
theory  appear  to  establish  rather  convincingly  the 
existence  of  an  energy  gap  in  the  electronic  excitation 
spectrum  of  superconductors. 


CAL. 03:022 

California  U.  Dept,  of  Physics,  Berkeley. 

EFFECTS  OF  THE  PLASMA  IN  CYCLOTRON  RESO¬ 
NANCE  IN  METALS  AND  SEMICONDUCTORS,  by  C. 
Kittei.  [1957]  [I4]p.  lncl.  dlagr.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  18- 
(603)46,  Office  of  Naval  Research  under  Nonr-22201, 
Signal  Corps,  and  National  Security  Agency) 

Unclassified 


Published  in  Bull.  Amer.  Phya.  Soc.,  Series  B,  v.  2: 

S6S,  Dec.  19,  1957. 

The  specific  heat  of  a  sample  of  cobalt  metal  has  been 
measured  in  the  temperature  range  0.3  to  1.0*K  and  the 
contribution  from  nuclear  polarisation  has  been  evaluated. 
An  6-gm  polycrystalline  sample  was  cooled  in  a  conven¬ 
tional  demagnetisation  cryostat  Measured  amounts  of 
heat  were  introduced  via  a  manganin  resistance  wire 
wrapped  around  the  sample,  and  temperature  was  meas¬ 
ured  by  means  of  a  calibrated  carbon  resistor.  The 
results  can  be  expressed 


where  the  first  term  is  the  nuclear  polarisation  con¬ 
tribution  arising  from  h.f.a.  coupling  with  the  spin  sys¬ 
tem,  and  the  second  is  the  usual  conduction  slectron 
specific  heat.  The  nuclear  contribution  appears  to  be  In 
good  agreement  with  a  value  deduced  (by  Grace  et  al. 
Bull.  Amer.  Phya.  Soc.,  Series  H,  v.  2:  136,  Dec.  1957) 
from  anisotropy  of  y- radiation  emitted  by  polarised 
60 

Co  nuclei  in  a  single  crystal  sample. 


CAL.03:024 


Also  published  in  Proc.  Conf.  on  Radio  and  Microwave 
Spectroscopy,  Cuke  U..  Durham,  N.  C.  (Nov.  4-6,  1957), 
Washington,  Office  of  Naval  Research  (1957)  p.  81-85. 

The  question  of  the  influence  of  plasma  resonance  on 
the  cyclotron  resonance  in  metals  is  discussed.  A  two- 
carrier  model  is  introduced  to  investigate  the  possibility 
of  observing  the  cyclotron  resonance  of  one  or  both  car¬ 
riers,  substantially  unmodified  by  plasma  effects  due  to 
the  shorting  out  of  plasma  effects  by  means  of  the  other 
carrier.  The  above  has  been  shown  to  be  possible  as 
weii  aa  the  cyclotron  resonance  in  metals  in  which  a 
portion  of  the  carriers  are  non- resonant  and  act  as 
effective  second  carriers.  The  derivation  of  the  charge 
density  decay  relaxation  time  in  metals  is  generalised 
to  remove  the  discrepancy  between  the  observed  and 
calculated  values. 


California  U.  Dept,  of  Physics,  Berkeley. 

IRREDUCIBLE  REPRESENTATIONS  OF  THE  FULL 
LORENTZ  GROUP,  by  V.  Heine.  [1957]  [4]p.  lncl.  table. 
(Technical  rept.  no.  91)  (AFOSR-TN-58-306)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  11(603)46,  Office  of  Naval  Research  under  Nonr- 
22101,  and  Signal  Corps)  AD  215157  Unclassified 

Also  published  in  Phys.  Rev.,  v.  107:  620-623,  July  15, 


The  full  Lo  rents  group  consists  of  the  group  of  ordinary 
Loren tx  space-time  transformations  plus  the  space  in¬ 
version,  time  Inversion  and  space-time  inversion  trans¬ 
formations.  The  Irreducible  representations  of  the  full 
Lo  rents  group  and  its  subgroups  are  derived  and  tabu¬ 
late!  for  ease  of  reference  and  in  order  to  correct  an 
error  which  has  appeared  in  the  literature.  The  effect 
of  complex  conjugation  of  the  base  vectors  of  the  repre¬ 
sentations  has  been  investigated. 
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California  U.  Dept,  of  Physics,  Berkeley. 

HYFERFINE  STRUCTURE  OF  PARAMAGNETIC  IONS, 
by  V.  Heine.  [1957]  [2]p.  (Technical  rept.  no.  92) 
(AFOST.-TN-S8-30TI  (Sponsored  jointly  by  Air  Force 
Office  3t  Scientific  Research  under  AF  18(603)46, 

Office  of  Naval  Research  under  Nonr-22201,  Signal 
Corps,  and  National  Security  Agency)  AD  215158 

*  Unclassified 

Also  published  in  Phys.  Rev.,  v.  107:  1002-1003, 

Aug.  15.  1057. 

The  hyperflnc  structure  of  several  paramagnetic  ions 
and  atoms  such  as  Mn*  is  known  to  contain  an  unex¬ 
pected  and  large  contribution  due  to  some  admixture 
of  unpaired  s  electrons  in  the  wave  function.  An  ex¬ 
planation  of  this  is  proposed  in  terms  of  the  effect  of 
exchange  with  the  3d  electrons  on  the  2s  and  3s  elec¬ 
trons.  Since  the  spins  of  the  3d  electrons  are  at  least 
partially  lined  up,  exchange  affects  2s,  3s  electrons 
with  parallel  and  anttparallel  spin  differently,  so  that 
o  2 

the  2s  3s  electrons  are  not  exactly  paired.  A  rough 
preliminary  calculation  gives  sufficiently  good  agree- 
mer.t  to  suggest  that  the  proposed  mechanism  is  an 
important  factor,  if  not  the  complete  explanation.  Some 
detailed  differences  between  various  ions  remains 
puzzling.  (Contractor's  abstract) 


CAL.03:026 

California  U.  Dept,  of  Physics,  Berkeley. 

CONDUCTIVITY  OF  SUPERCONDUCTING  FILMS  FOR 

PHOTON  ENERGIES  BETWEEN  0.3  and  40  kT  ,  by 

c 

R.  E.  Glover,  ID  and  M.  Tinkham.  [1957]  |l4]p.  lncl. 
diagrs.  refs.  (Technical  rept.  no.  93)  (AFOSR-TN-  58- 
308)  (Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  18(603)46,  Office  of  Naval  Research 
under  Nonr-22201.  Signal  Corps,  and  National  Security 
Agency)  AD  215156  Unclassified 

Also  published  in  Phys.  Rev.,  v.  108:  243-256,  Oct.  15, 

iwr - 

From  transmission  measurements  for  thin  films  of  tin 
and  lead,  the  frequency  dependence  vtl  the  complex  con¬ 
ductivity  o*(u)  has  been  determined  for  w  between 

0.3-.'  and  40w  .  where  u>  •  kT  /h.  The  reduced  fre- 
c  c  c  c 

queney  dependence  °*(")/enortn,i  «*preseed  in  terms 
of  the  reduced  frequency  appears  to  be  approxi¬ 
mately  universal  and  to  be  independent  of  the  resistance, 
thickness,  and  degree  of  anneal  of  the  films.  At  T  -  0 
the  real  part  of  »•  appears  to  be  zero  for  photon  fre¬ 
quencies  below  3ux  and  it  rises  rapidly  so  that  it  reaches 

the  imuting  value  o  ,  at  about  20w  .  Such  behavior 
*  normal  c 


CAL.03:025  -  CAL.03:028 


suggests  an  energy  gap  of  width  about  3huc  in  the  elec¬ 
tron  excitation  spectrum  of  the  superconducting  state. 

At  T  ■«  0  and  u  <u  the  imaginary  part  o.  of  a*  is  about 
C  A 

3.7u/u)  .  This  l/w  dependence  is  in  accord  with  the 
c 

London  theory  but  the  London  coefficient  is  about  100 
times  too  large.  Pippard's  nonlocal  modification  of  the 
London  equations  predicts  a  value  of  6.7.  For  oj  between 
3u  and  5u  ,  the  value  of  o.  goes  to  zero  as  required  by 

C  C  L 

a  term  from  the  Kramers-Kronig  relations.  A  tempera¬ 
ture  dependence  has  been  obtained  which  is  not  in  agree¬ 
ment  with  present  theories. 


CAL.03:027 

California  U.  Dept,  of  Physics,  Berkeley. 

MAGNETORESISTANCE  OF  SINGLE  CRYSTALS  OF 
COPPER,  by  R.  Olson  and  S.  Rodriguez.  Aug.  9,  1957, 

7p.  incl.  diagrs.  refs.  (Technical  rept.  no.  94)  (AFOSR- 
TN-58-309)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(603)46,  Office  of  Naval 
Research  under  Nonr-22201,  Signal  Corps,  and  National 
Security  Agency)  AD  215171  Unclassified 

Also  published  in  Phys.  Rev.,  v.  108:  1212-1218,  Dec.  1, 

19  ST. 

Measurements  of  the  magnetoresistance  coefficients  at 
4.2*K  and  at  20.4*K  in  single  crystals  of  copper,  silver, 
and  gold  in  the  low  magnetic  field  range,  and  in  single 
crystals  of  silver  for  high  magnetic  field  are  reported. 
The  low-field  results  were  analyzed  under  the  assump¬ 
tions  that  a  relaxation  time  exists  and  is  a  function  of 
the  energy  alone,  and  that  the  Fermi  surface  is  a  single 
closed  surface  within  the  first  Brillouin  zone  and  not 
touching  its  boundary.  It  is  found  that  for  copper  the 
magnetoresistance  cannot  be  fitted  very  well  on  this 
model.  It  is  assumed  that  at  low  temperature  the  hy¬ 
pothesis  that  a  relaxation  time  exists  is  a  good  approxi¬ 
mation,  and  suggested  that  in  copper  the  Fermi  surface 
touches  the  boundary  of  the  first  Brillouin  zone.  The 
magnetoresistance  of  sliver  in  high  magnetic  fields  shows 
marked  anisotropy  and  no  sign  of  saturation.  (Contrac¬ 
tor’s  abstract) 


CAL.03.028 

California  U.  Dept,  of  Physics,  Berkeley. 

CYCLOTRON  RESONANCE  IN  TIN,  by  A.  F.  Kip.  D.  N. 
Langenberg  and  others.  [1957]  |2]p.  (Technical  rept.  no. 
95)  (AFOSR-TN- 58- 3 10)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(603)46,  Office 
of  Naval  Research  under  Nonr-22201,  Signal  Corps,  and 
National  Security  Agency)  AD  215159  Unclassified 

Also  published  in  Phys.  Rev.,  v.  108  :  494-495,  Oct.  15. 
T95T - 
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Cyclotron  resonance  has  been  observed  in  single  crys¬ 
tals  of  tin  at  frequencies  of  24  kMc/sec  at  4“K.  Subhar¬ 
monic  resonances  have  been  observed  which  confirm 
the  cyclotron  resonance  mechanism  as  the  source  of 
the  microwave  cavity  losses.  A  linear  dependence  of 
Hc  on  the  microwave  frequency  was  observed  and  m* 

found  to  be  0.2  to  3  m  .  The  relaxation  time  was  calcu- 
-11* 

lated  to  be  30  x  10  sec  at  4*K  and  measured  values 
up  tr>  5  times  this  value  observed  leading  to  values  of 
the  mean  free  path  of  1  millimeter. 


CAL.03:029 

California  U.  Dept,  of  Physics,  Berkeley. 

DORFMAN'S  PROPOSAL  REGARDING  CYCLOTRON 
RESONANCE  IN  FERROMAGNETIC  SUBSTANCES,  by 
C.  Klttei.  [1957]  [l]p.  (Technical  rept.  no.  97)  (AFOSR- 
TN-58-311)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18, '503)46,  Office  of  Naval 
Research  under  Nonr-22201,  Signal  Corps,  and  National 
Security  Agency)  AD  215160  Unclassified 

Also  published  i.i  Phys.  Rev.,  v.  108:  1097-1098, 

Nov.  15,  1951 

The  suggestion  of  Dorfman  regarding  the  possibility  of 
observing  cyclotron  resonance  in  ferromagnetic  sub¬ 
stances  In  the  absence  of  an  applied  oxternal  magnetic 
field  may  be  Incorrect  since  the  spin-orbit  interaction 
in  these  substances  is  invariant  under  the  translation 
group  of  the  crystal.  Other  sources  show  that  replacing 
the  spin-orbit  Interaction  bv  an  effective  magnetic  field 
in  the  Hamiltonian  will  not  describe  the  gaivanometrlc 
and  magneto-optical  effects. 


C  A  1.-03:030 

California  U.  Dept,  of  Physics,  Berkeley. 

THE  BAND  STRUCTURE  OF  ALUMINUM:  A  SELF- 
CONSISTENT  CALCULATION,  by  R.  E.  Behringer. 

(1958)  2p.  Inc),  tables.  (Technical  rept.  no.  96)  (AFOSR- 
TN-58-958)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(603)46,  Office  of  Naval 
Research  under  Nonr-22201,  Signal  Corps,  and  National 
Security  Agency)  AD  222414  Unclassified 

Also  published  In  Jour.  Phys.  Chem.  Solids,  v.  5:  145- 
146.  1958. 

The  calculations  reported  In  a  paper  by  V.  Heine  (Proc. 
Roy.  Sue.,  v.  A240:  361,  1957)  have  been  found  to  contain 
a  systematic  numerical  error.  The  new  results  for  the 
potential  of  a  proton  lattice  are  such  as  to  raise  the  en¬ 
ergy  levels  by  0.1  rydberg  bv  t  to  shift  them  relative  to 
each  <ther  by  only  0.03  ryAerg.  While  this  correction 
is  quantitatively  quite  Important,  It  does  not  change 
qualitatively  the  previous  results. 


CAL.03:031 

California  U.  Dept,  of  Physics,  Berkeley. 

ON  THE  NUMBER  OF  3d  ELECTRONS  IN  IRON,  by 
C.  Klttei  and  W.  Marshall.  1958,  lp.  (Technical  rept. 
no.  98)  (AFOSR-TN-58-959)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  18- 
(603)46,  Office  of  Naval  Research  under  Nonr-22201, 
Signal  Corps,  and  National  Security  Agency) 

AD  222521  Unclassified 

Also  published  In  Jour.  Phys,  Chem.  Solids,  v.  6:  99, 

July  1958. 

X-ray  measurements  on  the  atomic  scattering  factors 
of  Cu,  Nl,  Co,  Fe  and  Cr  have  been  carried  out  by 
Weiss  and  De  Marco  (Internat'l.  Conf.  on  Problems  In 
Crystal  Phys.,  Massachusetts  Inst,  of  Tech.,  July  1-5, 
1957)  to  determine  the  outer  electron  configuration  In  the 
metallic  state.  They  quote  the  number  of  d-electrons  in 
bcc  iron  to  be  2.3  *  0.3  electrons  per  atom.  Microwave 
resonance  and  magneto-mechanical  experiments  yield 
values  of  the  spectroscopic  splitting  factor  g  >  2  and 
magneto-mechanical  ratio  g'  2.  These  results  can  be 
reconciled  If  there  exist  conduction  states  which  are 
connected  to  the  magnetic  3d  wave-function  states  by 
means  of  spin-orbit  perturbation. 


CAL.03:032 

California  U.  Dept,  of  Physics,  Berkeley. 

INTERACTION  OF  SPIN  WAVES  AND  ULTRASONIC 
WAVES  IN  FERROMAGNETIC  CRYSTALS,  by  C.  Klttei. 
[1958]  [6]p.  (Technical  rept.  no.  102)  (AFOSR-TN-58- 
960)  (Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  18(603)46,  Office  of  Naval  Research 
under  Nonr-22201,  Signal  Corps,  and  National  Security 
Agency)  AD  222415  Unclassified 

Also  published  In  Phys.  Rev.,  v.  110:  836-841,  May  15, 

wsr - 

A  field- theoretical  treatment  Is  given  of  the  magneto¬ 
elastic  coupling  of  magnons  and  phonons  In  a  ferro¬ 
magnetic  crystal.  The  effects  of  the  coupling  are  large 
when  the  wavelengths  and  frequencies  of  the  two  fields 
are  equal.  If  the  two  transverse  phonon  states  of  a 
given  wave  vector  are  degenerate,  then  the  rotatory  dis¬ 
persion  of  the  phonons  will  be  large.  The  possibility 
exists  of  creating  nonreciprocal  acoustic  elements,  such 
aj  acoustic  gyrstors.  At  simultaneous  resonance  the 
phonon  attenuation  is  expected  to  be  large.  The  possi¬ 
bility  of  magnetoetrictlve  transducers  at  microwave 
frequencies  is  discussed.  A  calculation  is  given  of  Uie 
damping  by  eddy  currents  of  spin  waves  in  a  metal.  (Con 
tractor's  abstract) 
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CAL.03.033 

California  U.  Dept,  of  Physics,  Berkeley. 

PENETRATION  DEPTH,  SUSCEPTIBILITY,  AND  NU¬ 
CLEAR  MAGNETIC  RESONANCE  IN  FINELY  DIVIDED 
SUPERCONDUCTORS,  by  M.  Tinkham.  [1958]  [4]p.  Incl. 
diagr.  refs.  (Technical  rept.  no.  101)  (AFOSR-TN-58- 
961)  (Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  18(603146,  Office  of  Naval  Research 
under  Nonr-22201,  Signal  Corps,  and  National  Security- 
Agency)  AD  222416  Unclassified 

Also  published  In  Phys.  Rev.,  v.  110:  26-29,  Apr.  1, 

1958. 

Trie  superconducting  penetration  depth  X  is  increased 
when  the  mean  free  path  i  of  the  electrons  in  the  sample 
is  reduced  by  lattice  disorder,  impurities,  or  diffuse 
scattering  at  the  sample  boundary.  This  experimental 
evidence  along  with  a  simplification  of  Plppard's  non¬ 
local  theory  is  used  to  interpret  the  results  of  the  experi¬ 
ments  on  small  particles  of  superconducting  substances. 
The  formal  results  of  Umdon's  theory  can  be  taken  over 

,  i 

if  London's  X  is  modified  to  X  (1  +  £  /t  )*  where  f 
O  0  0  611  0 

is  Plppard's  coherence  length  and  tg{{  Includes  both  sur¬ 
face  and  body  scattering.  This  method  gives  a  good  fit 
to  Whitehead's  susceptibility  data  on  colloidal  supercon¬ 
ducting  mercury,  but  predicts  a  narrower  nuclear  reso¬ 
nance  line  than  is  observed  by  Reif  in  a  similar  colloid. 


CA1..03  034 

Calilum*  U.  Dept,  u!  K-.ysies,  Berkeley. 

FAR  INFRARED  TRANSMISSION  THROUGH  METAL 
LIGHT  PIPES,  by  R.  C.  Ohlmann,  p.  L.  Richards,  and 
M.  Tinkham.  1 1958]  [3]p.  incl.  diagrs.  (Technical  rept. 
no.  103)  (AFOSR-TN-  58-962)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  18(603)46, 
Office  of  Naval  Research  under  Nonr-22201.  Signal  Corps, 
National  Security  Agency,  and  National  Science  Founda¬ 
tion)  AD  222417  Unclassified 

Also  published  in  Jour.  Opt.  Soc.  Amer.,  v.  48:  531-533, 
Aug.  TSST 

The  fractional  transmission  of  far  infrared  radiation 
through  metal  light  pipes  is  calculated  and  compared 
with  experimental  dais.  Transmission  lac ’or*  greater 
than  fifty  percent  are  obtained  over  distances  of  several 
feet  with  typical  parameters.  Condensing  cones  allow 
the  output  radiation  to  be  concentrated  onto  a  small 
detector  area  for  spectroscopic  applications.  (Contrac¬ 
tor's  abstract) 


CAL.03:033  -  CAL.03:036 


CAL.03:035 

California  U.  Dept,  of  Physics,  Berkeley. 

EXCITATION  OF  SPIN  WAVES  IN  A  FERROMAGNET 
BY  A  UNIFORM  rf  FIELD,  by  C.  Klttel.  [1958]  [3]p. 
(Technical  rept.  no.  104)  (AFOSR-TN-58-963)  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  18(603)46,  Office  of  Naval  Research  under 
Nonr-22201,  Signal  Corps,  and  National  Security  Agency) 
AD  222418  Unclassified 

Also  published  In  Phys.  Rev.,  v.  110:  1295-1297, 

June  15,  1958. 

It  is  possible  to  excite  exchange  and  magnetostatic  spin 
waves  ir,  a  ferr omagi.et  ly  a  uniform  rf  field,  provided 
that  spins  on  the  surface  of  the  specimen  experience 
interactions  different  from  those  acting  on  spins  in  the 
interior.  Modes  with  an  odd  number  of  half -wave lengths 
should  be  excited  in  a  flat  plate.  The  definition  of  what 
is  meant  by  a  different  anisotropy  interaction  is  worked 
out  and  is  a  rather  lenient  condition.  Experiments  which 
would  determine  the  exchange  energy  constant  should  be 
possible  using  sufficiently  thir.  platelets  of  single  crys¬ 
tals  having  parallel  faces.  It  is  perhaps  not  unlikely 
that  the  theory  may  account  for  the  observation  by 
Waring  and  Jarrett  of  a  large  number  of  resonance  peaks 
in  NiMnOj.  (Contractor's  abstract) 


CAL.03;036 

California  U.  Dept,  of  Physics,  Berkeley. 

ORIENTATION  OF  NUCLEI  IN  FERROMAGNETS,  by 
W.  Marshall.  [1956]  [6jp  (Technical  rept.  no.  ICS) 
(AFOSR-TN-58-  964)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  P.euearch  under  AF  18(603)46,  Office 
cf  Naval  Research  under  Nonr-22201,  Signal  Corps,  and 
National  Security  Agency)  AD  222419  Unclassified 

Also  published  in  Phys.  Rev.,  v,  110:  1280-1285,  June  15, 

1648.  - 

A  theoretical  discussion  is  given  of  the  various  orienta¬ 
tion  effects  acting  on  nuclei  in  ferromagnets,  and  the 
results  are  compared  to  experimental  measurements  on 
the  specific  heat  and  the  anMott jpy  Hi  the  emission  u! 

v  rays  by  radioactive  Co  .  Tne  orientation  ie  due  to  an 
effective  magnetic  field  whicl  Is,  neglecting  some  small 
terms,  the  sum  of  one  negati.-e  and  four  positive  contri¬ 
bution*  all  of  which  are  rough  ly  comparable.  The  un¬ 
certainty  in  the  total  field  predicted  Is  considerable  but 
nevertheless  rough  agreement  is  obtained  with  the  few 
experimental  results  at  presenl  available.  (Contractor's 
abstract) 
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CAL.03.037 

California  U.  Dept,  of  Phyelca,  Berkeley. 

SUPERCONDUCTING  ENERGY  GAP  INFERENCES 
FROM  THIN- FILM  TRANSMISSION  DATA,  by  M. 
Tlnkham  and  R.  E.  Glover,  m.  [1958]  [2]p.  lncl.  diagr. 
refs.  (Technical  rept.  no.  106)  (AFOSR-TN-58-965) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  18(603)46,  Office  of  Naval  Research 
under  Nonr-22201,  Signal  Corps,  National  Security 
Agency,  and  National  Science  Foundation)  AD  222420 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  110:  778-779,  May  1, 
19557 

The  gap  in  the  density  of  electron  states  in  supercon¬ 
ducting  materials  has  been  found  to  have  a  width  of 
3-4u»c  and  have  a  dependence  such  that  (real  part 

°*,/ffnormal  "  1  '  <%/</'”  wh*r*  “c  *  kTc*’ 
conclusion  follows  both  from  plots  of  anorm#j/(<^ormai 

real  part  o  (&!'*)  vs  ai/it>c  and  also  from  a  theoretical 

model  which  has  a  humping  up  of  states  displaced  from 
the  gap  to  either  side. 


CAL. 03:038 

California  U.  Dept,  of  Physics,  Berkeley. 

PARAMAGNETIC  SUSCEPTIBILITY  IN  SUPERCON¬ 
DUCTORS,  by  K.  Yoelda.  [1958]  [2]p.  lncl.  diagr. 
(Technical  rept.  no.  107)  (AFOSR-TN-58-968)  (Spon¬ 
sored  jointly  by  Air  Force  Oftice  of  Scientific  Research 
under  AF  18(603)46,  Office  of  Naval  Research  under 
Nonr-22201,  Signal  Corps,  and  National  Security  Agency) 
AD  222519  Unclassified 

Also  published  in  Phys.  Rev.,  v.  110:  769-770,  May  1, 
1954. 

The  temperature  dependence  of  tha  paramagnetic  sus¬ 
ceptibility  x  has  been  calculated  on  tha  basis  of  ths 
Bardeen,  Cooper,  and  8chnlsffer  theory  of  supercon¬ 
ductivity,  and  compared  with  the  data  obtained  by  Reif 
(Phys.  Rev.,  v.  106:  208,  1957)  and  Knight  et  al  (Phys. 
Rev.,  v.  104:  852,  1956).  The  data  presented  by  Reif 
requirsa  that  x  have  a  non-tsro  component  at  asro 
temperature.  This  is  In  disagreement  with  the  theory 
presented  but  the  slngla  experimental  value  quoted  by 
Knight  is  in  rough  agreement  with  the  theory. 

CAL.03.039 

California  U.  Dept,  of  Physics,  Bsrkeley. 

PARAMAGNETIC  CENTERS  AS  DETECTORS  OF 
Ul  TRASONIC  RADIATION  AT  MICROWAVE  FREQUEN¬ 
CIES.  by  C.  Kittel.  |1958]  |4]p.  (Sponsored  jointly  by 


Air  Force  Office  of  Scientific  Research  under  |AF  18- 
(603)46],  Office  of  Naval  Research  under  [Nonr-22201], 
Signal  Corps,  and  National  Security  Agency) 

Unclassified 

Also  published  in  Phys.  Rev.  Letters,  v.  1:  5-6,  July  1, 
1958. 

There  are  a  number  of  suitable  transducers  that  should 
produce  microwave  phonons,  and  it  is  suggested  that 
these  phonons  could  be  detected  by  the  change  in  satura¬ 
tion  of  an  electron-spin  resonance-line  tiis.t  they  cause. 
The  detector  would  be  operated  near  saturation  of  the 
line  in  a  paramagnetic  salt  with  the  external  magnetic 
field  adjusted  so  that  paramagnetic  resonance  occurs 
at  the  phonon  frequency.  An  approximate  calculation 
-4  3 

shows  that  a  sensitivity  of  10  UW/cm  of  phonon 
energy  &ux  is  possible. 


CAL.03:040 

California  U.  Dept,  of  Physics,  Berkeley. 

REMARKS  ON  THE  THEORY  OF  SUPERCONDUC¬ 
TIVITY,  by  K.  Yosida.  [1958]  [2]p.  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under 
|AF  18(603)46],  Office  of  Naval  Research  under 
[Nonr-22201],  Signal  Corps,  and  National  Security 
Agency)  Unclassified 

Published  in  Phys.  Rev.,  v.  Ill:  1255-1256,  Sept.  1, 

IMF 

The  relation  between  the  Bardeen-Copper-Schrleffer 
theor'  and  the  Bogoliubov  theory  of  superconductivity 
is  discussed.  It  is  shown  that  the  B-C-S  trial  wave 
function  is  derived  by  the  same  transformation  as  that 
used  by  Bogoliubov,  and  that  ths  integral  equation  which 
determines  an  introduced  parameter  is  equivalent. 

Some  remarks  are  also  made  on  ths  excited- state  wave 
functions.  (Contractor’s  abstract) 


CAL.G3-.041 

California  U.  Dept,  of  Physics,  Berksley. 

ABSORPTION  OF  ELECTROMAGNETIC  RADIATION 
IN  SUPERCONDUCTORS,  by  M.  Tlnkham.  |1958]  |13)p. 
lncl.  diagrs.  rsfs.  (Sponsored  jointly  by  Air  Force 
Oftice  of  Scientific  Research  under  AF  18(603)46,  Office 
of  Naval  Research  under  Nonr-22201,  National  Science 
Foundation,  and  National  Security  Agency) 

Unclassified 

Presented  at  Kamsrlingh  Onnes  Conf.  on  Low  Tempera¬ 
ture  Physics,  Leyden  (Netherlands),  June  23-28,  1958. 

Published  in  Physics,  Suppl.,  v.  24:  S35-S41,  Sept.  1958. 
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An  energy  gap  of  4-4.5  kT(  has  been  measured  for  super¬ 
conducting  lesd  by  means  of  a  multiple  reflection  tech¬ 
nique  in  a  lead  cavity.  This  value  Is  In  basic  agreement 
with  the  extrapolated  data  on  thin  films  but  does  not 
agree  with  the  value  3.5  kTc  predicted  by  the  BCS  theory 

or  the  expected  value  from  the  specific  heat  data  of  other 
metals.  This  possibly  Indicates  that  lead  does  not  satis¬ 
fy  the  law  of  corresponding  states  or  that  there  exists 
a  selection  rule  inhibiting  transitions  to  states  at  the 
edge  of  the  gap. 


CAL.03:042 

California  U.  Dept,  of  Physics,  Berkeley. 

NUMBER  OF  SINGLE,  DOUBLE,  AND  TRIPLE 
CLUSTERS  IN  A  SYSTEM  CONTAINING  TWO  TYPES 
OF  ATOMS,  by  R.  E.  Behringer.  [1958]  [3]p.  lncl. 
diagrs.  tables.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  18(603)46], 

Office  of  Naval  Research  under  [Nonr-22201],  Signal 
Corps,  and  National  Security  Agency)  Unclassified 

Published  in  Jour.  Chem.  Phys.,  v.  29:  537-539,  Sept. 
1958. 

A  set  of  graphs  are  presented  from  which  one  can  read 
directly  the  probability  that,  In  a  lattice  containing  two 
types  of  atoms  A  and  B  randomly  distributed  over  the 
lattice  sites,  s  type  A  atom  will  be  In  a  cluster  of  one, 
two,  or  three  A  atoms.  Results  are  presented  as  a 
function  of  concentration  for  simple  cubic,  body-centered 
cubic,  face-centered  cubic,  snd  hexagonal  close-packed 
lattices.  (Contractor's  abstract) 


CA1..03043 

California  U.  Dept,  of  Physics,  Berkeley. 

MAGNETIC  FIELD  DEPENDENCE  OF  ULTRASONIC 
ATTENUATION  IN  METALS  AT  LOW  TEMPERATURES, 
by  S.  Rodrigues.  [1958]  30p.  diagrs.  tables,  refs.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Resesrch 
under  [AF  18(603)46],  Office  of  Naval  Research  under 
|  Nonr-22201],  Signal  Corps,  and  National  Security 
Agency)  Unclassified 

Aiso  published  in  Phya.  Rev.,  v.  112:  80-89,  Oct.  1, 

1958. 

A  theory  of  the  effect  of  a  constant  magnetic  field  on 
the  behavior  of  ultrasonic  attenustioo  in  normsl  metals 
at  low  temperatures  of  the  order  of  liquid  helium  tem¬ 
peratures  is  given.  The  Ideas  are  of  the  same  kind  as 
those  suggested  by  Pippard  to  account  for  the  attenua¬ 
tion  in  the  absence  of  an  external  field.  The  different 
geometries  are  specified  by  the  directions  of  three  vec¬ 
tors,  the  wave  vector  q  of  the  .•  rouetie  wave,  the  direc¬ 
tion  of  polarisation  uQ,  and  the  external  magnetic  field 

-  93 


CAL.03-.042  -  CAL.03:045 


Hq.  The  analysis  shows  that,  for  a  transverse  wave 
polarised  in  the  direction  of  Hq  (l.e.,  uQ  are  parallel 
and  both  are  perpendicular  to  q)  the  attenuation  de- 
creases  as  I  Hq  I  ”  are  large  fields.  When  Uq  and  Hq 
are  perpendicular  and  q  Is  perpendicular  to  both,  the 
attenuation  Increases  as  I HQI  for  large  |HQI.  For 
a  wave  such  that  Uq  and  q  are  parallel  and  Hq  Is  per¬ 
pendicular  to  q,  the  attenuation  Increases  asymptotically 
to  a  constant  value  as  |HqI  Increases.  The  maxima 

and  minima  obtained  experimentally  by  Morse  and  co¬ 
workers  cannot  be  explained  on  this  model.  An  absorp¬ 
tion  similar  to  that  occurring  In  cyclotron  resonance 
absorption  Is  obtained  in  the  attenuation  of  transverse 
waves  (Uq  perpendicular  to  q)  when  Hq  is  parallel  to  q. 

(Contractor's  abstract) 


CAL.03:044 

California  U.  Dept,  of  Physics,  Berkeley. 

THE  LINEAR  ANTI  FERROMAGNETIC  CHAIN  WITH 
ANISOTROPIC  COUPLING,  by  R.  Ortoach.  [1958]  27p. 
diagrs.  tables,  refs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  18(603)46], 

Office  of  Naval  Research  under  [Nonr-22201],  Signal 
Corps,  and  National  Security  Agency)  Unclassified 

Published  In  Phys.  Rev.,  v.  112:  309-316,  Oct.  15,  1958. 

The  exact  solution  is  given  for  a  linear  chain  of  N  atoms 
of  spin  i  coupled  together  by  the  anisotropic  Hamiltonian 

H  -  2J  2  !  W  ♦  «*«>  ♦  VSMy)]' 

The  energy  of  the  antlferromsgnetlc  ground  state  Is 
computed  and  comparison  Is  made  with  s  variational 
method.  The  parameter  a  Is  allowed  to  vary  between  0 
and  1,  regulating  the  relative  amount  of  lsing  aniso¬ 
tropy.  The  short-range  order,  1^*6^*,  Is  cslculated 

exactly  from  the  variation  of  the  ground-state  energy 
with  a.  It  Is  shown  that  s  kink  In  the  short-range  order 
curve  calculated  using  the  variational  method  Is  fictitious, 

snd  the  associated  discontinuity  In  *JE/»a*  Is  nonexist¬ 
ent.  A  discussion  Is  given  of  long-range  order  and 
criticisms  are  presented  regarding  the  predictions  of 
the  variational  method.  (Contractor’s  abstract) 


CAL. 03:045 

California  U.  Dept,  of  Physics,  Berkeley. 

MAGNETIC  ANISOTROPIC  CONSTANT  OF  YTTRIUM 
IRON  GARNET  AT  OX  by  B.  R.  Cooper.  [  1958]  (2]p. 
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(Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  (AF  18(603)46],  Office  of  Naval  Re¬ 
search  under  [Nonr-22201],  Signal  Corps,  and  National 
Security  Agency)  Unclassified 

Published  in  Phys.  Rev.,  v.  112:  395-396,  Oct.  15,  1953. 

The  anisotropy  energy  of  yttrium  iron  garnet  is  sepa¬ 
rated  into  two  parts,  the  normal  pnrt  predominant  at 
high  temperatures,  and  the  anomalous  part  Important 
below  50°K.  By  comparison  with  ferrite  data,  the  cause 
of  the  normal  anisotropy  is  expected  to  be  the  coupling 

of  the  Fe3+  ions  to  the  crystalline  field.  The  following 
expression  for  Kj,  the  first-order  anisotropy  constant, 

as  a  function  of  the  fine  structure  coupling  constants 
*24  (te,rahedral  sites)  and  a^g  (octahedral  sites)  is  ob¬ 
tained:  Kj/unlt  cell  *  -46. 6a^  -13.6alg. 

CAL. 03:046 

California  U.  Dept,  of  Physics,  Berkeley. 

ANTIFERROMAGNETIC  MAGNON  DISPERSION  LAW 
AND  BLOCH  WALL  ENERGIES  IN  FERROMAGNETS 
AND  ANTT FERROMAGNETS,  by  R.  Orbach.  [1958]  18p. 
lncl.  diagrs.  tables.  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  18(603)46], 

Office  of  Naval  Research  under  [Nonr-22201],  Signal 
Corps,  and  National  Security  Agency)  Unclassified 

Presented  at  Magnetism  Conference,  Philadelphia,  Pa., 
Nov.  1958. 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

California  U.,  Los  Angeles,  Dec.  29-31,  1958. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  II, 
v.  3:  400.  Dec.  29.  1958. 

Also  published  in  Phys.  Rev.,  v.  115:  1181-1184, 

Sept.  1,  1959. 

The  exact  eigenstates  of  the  exchange  Hamiltonian  are 
found  for  short  chains  of  4,  6,  8,  and  10  atoms  of  spin  i. 

A  linear  dispersion  law  for  magnons  in  an  antiferromag- 
net  is  exhibited  by  the  energy  spectrum.  Rotation  oper¬ 
ators  are  applied  to  the  exact  ferromagnetic  and  anti¬ 
ferromagnetic  ground  states  to  give  eemiclasslcal  states 
simulating  360“  Bloch  walls.  These  states  are  projected 
upon  the  exact  eigenvectors  of  the  exchange  Hamiltonian. 
The  wall  energies  are  computed,  and  it  Is  shown  that 
the  S  0  and  S  *  1  states  aie  most  important.  The  peri¬ 
odic  boundary  conditions  are  then  removed,  and  the  ends 
of  the  chain  held  fixed,  both  parallel  or  ar.Xiparaliel.  The 
energy  of  the  180“  Bloch  wall  is  computed  and  compared 
with  the  classical  result,  it  is  found  that  the  semi- 
classical  ferromagnetic  wall  Is  a  good  approximation 
to  the  exact  wall.  The  energy  of  the  senuclassical 
aiiliferromagnelic  wall  is  not  a  very  good  approxima¬ 


tion  to  the  exact  wall  energy,  but  the  semiclasslcai 
energy  appears  to  have  the  correct  dependence  on  the 
wall  thickness.  (Contractor's  abstract) 


CAL.03:047 

California  U.  Dept,  of  Physics,  Berkeley. 

A  NOTE  ON  THE  THEORY  OF  CYCLOTRON  RESO¬ 
NANCE  IN  METALS,  by  S.  Rodriguez.  [1958]  14p. 
diagrs.  refs.  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  [AF  18(603)46],  Office  of 
Naval  Research  under  [Nonr-22201],  Signal  Corps,  and 
National  Security  Agency)  Unclassified 

Also  published  in  Phys.  Rev.,  v.  112:  1616-1620, 

Dec.  1,  1956. 

The  surface  Impedance  of  a  metal,  in  the  extreme 
anomalous  skin  effect  region  and  in  the  presence  of  a 
magnetic  field  Hg  parallel  to  its  surface,  is  calculated 

assuming  specular  reflection  and  spherical  energy  bands. 
The  surface  Impedance  is  given  in  the  cases  in  which  the 
microwave  electric  field  is  parallel  and  at  right  angles 
with  Hq,  which  is  called  longitudinal  and  transverse, 

respectively.  The  position,  intensities,  and  width  of  the 
cyclotron  resonance  lines  are  the  same  for  longitudinal 
and  transverse  cyclotron  resonance.  (Contractor’s 
abstract) 


CAL.03:04S 

California  U.  Dept,  of  Physics,  Berkeley. 

CONDUCTIVITY  IN  PbS  FILMS  FROM  dc  TO  10  kmc/s 
(Abstract),  by  D.  P.  Snowden,  A.  M.  Portia,  and  R.  F. 
Brebrlck.  [1958]  [l]p.  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  18(603)46], 

Office  of  Naval  Research  under  [Nonr-22201],  Signal 
Corps,  and  National  Security  Agency)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Calif. 

U.,  Los  Angeles,  Dec.  29-31,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  U,  v.  3: 

4l6,  bee.  29,  1958. 

Measurements  of  conductivity  and  photoconductivity  as  a 
function  of  frequency  from  dc  to  10  kmc/sec  have  been 
made  on  chemically  deposited  lead  sulfide  films.  In 
addition,  the  mobility  of  dark  and  photocarriers  has  been 
determined  at  dc  by  measurement  of  the  Hall  effect  and 
at  10  kmc/sec  by  microwave  Faraday  rotation.  The 
electrode  design  used  for  the  rf  measurements  avoids 
the  apparent  increase  in  conductivity  which  has  been 
analyzed  by  Lax  and  Sachs  as  a  self-capacitance  effect. 
The  increase  In  conductivity  observed  in  the  present  ex¬ 
periments  is  believed  to  be  characteristic  of  the  electri¬ 
cal  structure  of  the  sample.  Ali  samples  exhibit  a  con- 
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ductivit;.  which  is  relatively  iusenstive  to  frequency  up 
to  about  100  mc/sec.  Within  a  decade  of  this  frequency 
the  conductivity  Increases  by  nearly  an  order  of  magni¬ 
tude  and  then  remains  constant  again  into  microwave 
region.  The  photoconductivity  on  the  other  hand  Is 
essentially  constant  over  the  entire  frequency  range 
with  a  broad  hump  in  the  100-mc/sec  range.  These 
results  lend  support  to  a  model  for  PbS  films  consisting 
of  alternate  n-type  and  p-type  regions,  provided  that  the 
contribution  of  minority  as  well  as  majority  carriers  in 
both  regions  is  considered. 

CAL. 03:049 

California  U.  [Dept,  of  Physics]  Berkeley. 

DOMAIN  WALL  DYNAMICS  IN  THE  SUPERCONDUCT¬ 
ING  INTERMEDIATE  STATE  (Abstract),  by  D.  Feldman 
and  R.  C.  La  Force.  [1958]  [l]p.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF  18- 
(603)48],  Office  of  Naval  Research  under  [Nonr-22201], 
Signal  Corps,  and  National  Security  Agency) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Sue.,  Calif.  U., 
Los  Angeles,  Dec.  29-31,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

400,  Dec.  29,  1958. 

The  authors  have  investigated  the  dynamics  of  domain 
wall  motion  in  the  superconducting  intermediate  state 
for  lead  and  tin  samples  In  the  form  of  either  rods, 
diameter  140u,  or  small  particles,  diameter  l-10p.  The 
susceptibility,  \,  of  the  samples  was  measured  as  a  func¬ 
tion  of  applied  magnetic  field,  H,  by  placing  the  sample 
in  an  rf  oscillator  tank  coll  and  observing  the  frequency 
shift  vs  H.  The  same  arrangement  was  used  to  deter¬ 
mine  d\/dH,  but  in  tlie  case  0.1  to  1%  of  the  applied  mag¬ 
netic  field  was  modulated  at  a  frequency  f  between  10  Cps 
and  50  kc  in  order  to  produce  the  derivative.  The  dx/dH 
vs  if  curve  has  a  maximum  value  where  \vsH  has 
maximum  slope.  However,  hysteresis  effects  are  ob¬ 
served  in  d\  dlf  vs  If  which  are  not  observed  in  \  vs  11. 

M  u  rover,  a  second  maximum  in  d\/dlf  for  lead  is  ob¬ 
served  above  the  critical  field.  The  amplitude  of  the 
maximum  in  tlie  d\/dlf  vs  II  curve  below  the  critical 
tie Ui  is  a  function  of  modulation  frequency,  f,  and  is 

•,  r  .p  utional  to  1/f  ’  for  large  f.  This  later  behavior  is 
understandable  on  the  basis  of  a  theory  of  eddy  current 
ti; »nialn  wall  motion. 

i  \1  .03-0*0 

Calif  'rma  U.  Dept,  of  1  liysicsj  Berkeley. 

OBSERVATION  OF  CYCLOTRON  RESONANCE  IN 
t'Ol  1  E1I  'Abstract!,  by  D.  N.  l.angenberg,  A.  F.  Kip,  and 
».  1!  iseubluni.  11958] 'lip.  (Sponsored  jointly  by  Air 
f  u  e  Office  of  Scientific  Research  under  IAF  18(603)- 
4t;  .  Office  of  Naval  Research  under  !  Nonr-22201],  Signal 
C  r;  s.  and  National  Securltv  Agelicvl  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc,, 

California  U,,  Los  Angeles,  Dec.  29-31,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

416,  Dec.  29,  1958. 

An  Aibei-Kaner  type  cyclotron  resonance  has  been  ob¬ 
served  in  a  sample  of  natural  copper.  Fundamental  and 
subharmonic  resonance  minima  of  order  q  -  1,  2,  3,  4 
were  observed  superimposed  on  a  monotonically  de¬ 
creasing  surface  resistance  with  a  form  qualitatively 
1/3 

like  R(H)  *  R(o)  tanh  A/H.  The  resonance  was  ob¬ 
served  only  near  particular  sample  orientations,  and 
In  the  region  of  observability  the  cyclotron  mass  was 
essentially  independent  of  orientation.  The  agreement 
between  the  experimental  resonance  curve  and  a  theo¬ 
retical  curve  calculated  using  ur  -  10  is  satisfactory  and 
gives  a  cyclotron  mass  in»/me  1  1.37  *  0.05.  This  mass 

is  consistent  with  estimates  of  extremal  cyclotron  masses 
calculated  from  Moliner's  analytical  expression  for 
Plppard's  Fermi  surface.  No  phase  shift  between  ex¬ 
perimental  and  theoretical  curves  like  that  reported  by 
Aubrey  and  Chambers  is  present. 


CAL.C3:051 

California  U.  [Dept,  of  Physics]  Berkeley. 

OBSERVATION  OF  MICROWAVE  FARADAY  ROTATION 
IN  MnFj  (Abstract),  by  D.  Teaney  and  A.  M.  l'ortis, 

[  1958]  ( l]p.  (Sponsored  jointly  by  Air  Force  Office  uf 
Scientific  Research  under  [AF  18(603)46],  Office  of 
Naval  Research  under  [Nonr-22201],  Signal  Corps,  and 
National  Security  Agency)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc,, 

California  U.,  Los  Angeles,  Dec.  29-31,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc,,  Series  11,  v.  3: 

416,  Dec.  29,  1958. 

Microwave  Faraday  rotation  has  been  observed  in  MnFj 

between  25'K  and  300“K.  Tlie  most  striking  characteristic 
of  the  data  is  the  increase  in  the  rotation  by  nearly  Ihree 
orders  of  magnitude  as  the  temperature  of  the  sample  is 
raised  above  the  Ntel  point.  Tlie  measurements  were 
made  on  a  single  crystal  of  MnF^  cemented  to  tlie  end 

wall  of  a  bimodal  transmission  cavity.  Hie  detection  of 
antiferromagnetic  Faradav  rotation  is  made  possible  bv 
the  exceptional  stability  of  the  binioda)  cavity.  The  sample 
was  oriented  so  that  the  c  axis  of  tlie  sample  coincided 
with  the  symmetry'  axis  of  tlie  cavity.  Tlie  filling  factor 
of  the  sample  In  the  cavity  was  determined  from  rotation 
measurements  In  the  paramagnetic  range.  From  this 
information  and  an  analysis  of  tlie  response  of  the  bimudai 
cavity  values  of  the  off-diagonal  elements  of  tlie  suscepti¬ 
bility  tensor  are  obtained  as  a  function  of  temperature. 
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California  U.  [Dept.  of  Physics]  Berkeley. 

THEORY  OF  MICROWAVE  FARADAY  ROTATION  IN 
MnFj  (Abstract),  by  A.  M.  Portia.  [1058]  [l]p.  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  18(603)46],  Office  of  Naval  Research  under 
[Nonr-22201],  Signal  Corps,  and  National  Security 
Agency)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

California  U.,  Los  Angeles,  Dec.  20-31,  1058. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

416,  Dec.  29,  1058. 

Microwave  Faraday  rotation  in  antiferromagnetics  was 
predicted  theoretically  by  Wangsness,  who  obtained  an 
expression  for  the  rotation  to  be  expected  at  T  -  0*K. 
The  authors  extended  this  treatment  to  higher  tempera¬ 
tures  and  compared  the  results  with  experiment.  An 
equation  of  motion  was  used  which  below  the  transition 
had  the  form  introduced  by  Klttei.  Above  the  transition 
the  equations  assumed  the  familiar  Bloch  form.  Below 
the  transition  in  the  limit  of  small  fields  and  at  fre¬ 
quencies  well  below  the  antiferromagnetic  resonance 
frequency  it  was  found  that  the  off-diagonal  element  of 
the  susceptibility  tensor, 

2 

X„„  -  2iayH.(x  -  X  )/<*•■  ,  where  o'  %  the  aero-field 
xy  0  x  l  1  0  0 

antiferromagnetic  resonance  frequency.  There  was 
generally  good  agreement  between  experiment  and  the 
predicted  curves  except  in  the  immediate  vicinity  of  the 
transition.  In  particular,  the  decrease  in  rotation  by 
three  orders  of  magnitude,  which  is  expected  as  the 
material  becomes  antiferromagnetic,  took  place  over  a 
10*  range  of  temperature.  It  did  not  appear  that  the 
temperature  dependence  in  this  range  could  be  under¬ 
stood  in  terms  of  a  simple  resonance  equation  but  re¬ 
quires  an  investigation  of  the  spectrum  of  excited  states. 


CAl..0i:053 

California  U.  Dept,  of  Physics,  Berkeley. 

MICROWAVE  FARADAY  ROTATION:  DESIGN  AND 
ANALYSIS  OF  A  BiMODAL  CAVITY,  by  A.  M.  Portis 
and  D.  Teaney.  [  1058)  |7]p.  tncl.  diagrs.  refs.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  18(603)46),  Office  of  Naval  Research  under 
[Nonr-22201],  Signal  Corps,  and  National  Security 
Agency)  Unclassified 

Published  in  Jour.  Appl.  Phys.,  v.  20:  1602-1608,  Dec. 
1058. 

The  design  and  analysis  of  a  bi modal  cavity  for  the 
observation  of  microwave  Faraday  rotation  is  presented. 
An  equivalent  circuit  of  lumped  elements  is  developed 


and  the  coupling  between  degenerate  cavity  modes  is  ex¬ 
pressed  in  terms  of  elements  of  the  susceptibility  tensor 
of  the  msterial  producing  the  rotation.  The  theory  is 
checked  s gainst  experimental  results  with  a  paramag¬ 
netic  salt  and  substantial  agreement  Is  obtained.  A 
cavity  of  this  type  when  used  in  conjunction  with  super¬ 
heterodyne  detection  sppesrs  to  provide  s  high  sensitivity 
spectrometer  for  the  observation  of  magnetic  resonance. 
(Contractor's  abstract) 


CAL.03;054 

California  U.  Dept,  of  Physics,  Berkeley. 

EXCITATION  OF  SPIN  WAVES  IN  AN  ANTIFERRO- 
MAGNET  BY  A  UNIFORM  rf  FIELD,  by  R.  Orbach  and 
P.  Plncus.  [1958]  lOp.  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  18(603)48], 

Office  of  Nsval  Research  under  [Nonr-22201],  Signal 
Corps,  and  National  Security  Agency)  Unclassified 

Also  published  in  Phys.  Rev.,  v.  113:  1213-1215,  Mar.  1, 

15557 

It  is  possible  to  excite  exchange  and  magnetostatic  spin 
waves  in  an  antiferromagnet  by  s  uniform  rf  field,  pro¬ 
vided  that  spins  on  the  surface  of  the  specimen  experience 
anisotropy  interactions  different  from  those  acting  on 
the  spina  in  the  interior.  Modes  with  an  odd  number  of 
haif-wavelengths  should  be  excited  in  a  flat  plate.  The 
condition  for  different  snieotropy  Interactions  is  worked 
out  and  proves  to  be  a  lenient  condition.  Experiments 
which  would  determine  the  exchange  energy  constant  and 
the  anisotropy  field  should  be  possible  using  sufficiently 
thin  platelets  of  single  crystals  having  parallel  faces. 
(Contractor's  abstract) 


CAL.11:001 

California  U.  Dept,  of  Physics,  Berkeley. 

ON  THE  BOUND  STATE  PROBLEM  IN  QUANTUM 
FIELD  THEORY,  by  W.  Zimmerman.  (1958)  [24]p.  incl. 
refs.  (AFOSR-TN-58-764)  (A F  49(638)327)  AD  201863 

Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  10:  597- 


A  causal  and  Invariant  scalar  field  involving  a  stable 
bound  state  is  investigated.  A  formula  for  the  S-matrlx 
is  derived  and  it  is  shown  that  the  bound  state  can  be 
described  by  a  local  and  invariant  field  operator.  For 
simplicity  only  the  case  of  spin  tero  particles  and  bound 
states  is  considered:  however,  the  extension  to  other 
esses  is  possible.  (Contractor’s  abstract) 
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CAL.  11:002 

California  U.  (Dept,  of  Phvsies]  Berkeley. 

RADIATIVE  CAPTURE  OF  ORBITAL  K*  MESONS  BY 
NUCLEI  (Abstract),  by  5.  Frye.  [1958]  [l]p.  [AF  49- 
(638)327]  Unclassified 

Presented  at  meeting  o'  the  Amer.  Phys.  Soc., 

California  U.,  Los  Angi  les,  Dee.  29-31,  1958. 

Published  In  Bull.  Arne  \  Phys.  Soc.,  Series  □,  v.  3;  402, 
Dec.  29,  1953. 

A  discussion  Is  presen  ed  of  the  radiative  transition  of 
K"  mesons  In  atomic  o  .'bltals  from  a  state  (n,l)  to  a 
state  (n’t  1  -  1)  on  the  resumption  that  nuclear  capture 
is  much  more  likely  fr  >m  the  latter  state.  The  x-radia¬ 
tion  may  occur  togethe  -  with  the  orbital  K‘- meson 
capture  as  part  of  a  tw  >-step  process.  Then  the  energy 
released  by  the  capture  is  shared  with  the  proton,  giving 
it  a  continuous  spectra  n  with  typical  resonance  peaks 
corresponding  to  the  uiual  x-ray  lines.  The  theory  for 
radiative  capture  of  K  •leetrona  Is  applied  in  detail  to 
this  problem.  The  pho  on  spectrum  and  the  total  transi¬ 
tion  probabilities  for  r  idlative  capture  from  1*1,2, 

3  ...  states  are  estimated.  In  radiative  capture  from 
the  2P  state,  for  ins  tar  ce,  two  percent  of  the  photons 
have  an  energy  greater  than  twice  the  lS-state  binding 
energy. 


CAL.  12:001 

California  U.  Dept,  of  Physics,  Berkeley. 

NUCLEAR  SUN,  HYPI R FINE-STRUCTURE  SEPARA¬ 
TION  AND  MAGNETIC  MOMENT  OF  POTASSIUM-43 
(Abstract),  by  F.  R.  Petersen,  F.  J.  Ehlers  and  others. 

[  1958]  [l]p.  (AF  49(631)339)  Unclassified 

Presented  at  meeting  c!  the  Amer.  Phys.  Soc., 

California  U.,  Los  Ang  ties,  Dec.  29-31,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  11,  v.  3:  415, 
Dec.  29,  1958. 

With  the  atomic  beam  itagnetic  resonance  technique  the 

nuclear  spin  of  22-hr  1  ^  has  been  measured  as  3/2. 

The  Isotope  Is  collects'  I  on  a  sulfur  coated  surface  and 
beta  counted  in  continuous  flow  proportional  counters. 

An  Initial  search  was  c  inducted  on  the  usual  flop-in 

transition  (F  *  2,  M_  -  -  1  —  -  2)  at  low  magnetic  fields, 
r 

At  higher  values  of  the  field  the  quadratic  shift  of  fre¬ 
quency  of  tins  line  yielils  a  sufficiently  good  value  of  the 
livperfuie  structure  corstant  to  permit  a  search  for 
direct  transitions  between  the  F  •  2  and  F  1  levels, 
ni  the  6  observable  tra  lsitions  of  the  AF  1  type  the 
M  0  -  0.  1  —  doubl'd,  and  the  -1  —  0  doublet  transi- 

t  lu  <•  been  .bserv  *d.  A  i  rehminarv  hvperfine 


structure  separation  of  192.6  *  .2  mc/sec  for  the  S} 

electronic  ground  state  Is  obtained.  Through  use  of  the 
%  30 

Fermi -Segre  formula  and  K  as  a  reference  isotope 
the  magnetic  moment  becomes  Pj  =  *  .163  +  .002  n  m. 

The  radioisotope  was  prepared  by  A*°(ot,p)K^  reactions 
with  20  mev  alpha  particles  from  the  Berkeley  60" 
cyclotron.  The  alpha  energy  Is  Initially  degraded  from 

42 

47  mev  to  reduce  the  production  of  K  through  the  *,pn 
reaction.  Stable  potassium  serves  as  carrier  for  the 
radioisotope  and  is  used  to  calibrate  the  homogeneous 
C -field. 


CAL.04:005 

California  U.  Electronics  Research  Lab.,  Berkeley. 

TIME  DOMAIN  SYNTHESIS  OF  SAMPLED- DATA 
CONTROL  SYSTEMS,  by  E.  L  Jury  and  F.  W.  Semelka. 
Feb.  1957,  32p.  Ulus,  diagrs.  (AFOSR-TN-57-58) 

(AF  18(600)1521)  AD  115098  Unclassified 

Also  published  in  Trans.  Amer.  Soc.  Meeh.  Engineers, 
v.  80:  1827-1836,  Nov.  1958. 

The  application  of  the  modified  s-transform  to  synthesis 
of  sampled-data  control  systems  Is  discussed.  The 
applicability  of  the  modified  a- transform  as  an  analysis 
tool  has  been  demonstrated  In  recent  publications.  At 
present,  this  transform  method  Is  being  developed  to 
reduce  the  process  of  synthesis  of  both  sampled-data 
and  continuous  systems  to  systematic,  straightforward 
numerical  processes.  The  synthesis  procedure  presented 
la  a  time  domain  technique  which  permits  the  designer 
to  achieve  control  of  the  continuous  behavior  of  the  sys¬ 
tem.  The  desired  characteristics  are  specified  In  terms 
of  standard  synthesis  criteria,  and  from  such  specifica¬ 
tions  the  required  compensation  transfer  functions  are 
determined.  An  example  Illustrates  the  procedure  and 
an  analog  computer  study  shows  the  nature  of  the  effects 
realised  by  this  approximation  technique. 


CAL.04:006 

California  U.  Electronics  Research  Lab.,  Berkeley. 

APPLICATION  OF  THE  p-TRANSFORM  METHOD  TO 
ANALYSIS  OF  MULTIPLE  SAMPLER  SYSTEMS  (OPEN 
LOOP),  by  G.  Farmanfarma.  Jan.  9,  1957,  42p.  lnel. 
diagrs.  tables.  (Series  no.  60;  Issue  no.  174)  (AFOSR- 
TN-57-76)  (AF  18(600)1521)  AD  120419 

Unclassified 

The  p-transform  method  has  been  extended  to  the  analysis 
of  multiple  sampler  open  loop  systems.  The  technique 
outlined  is  general,  no  restrictions  being  imposed  on  the 
number  or  the  periodicity  of  the  samplers  present.  It 
is  sh  mil  that  by  a  combination  of  a  few  fundamental  steps, 
i!  is  ,  i  i  treat  anv  open  1  »  >|  multi,  le  sampler 
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system.  These  steps  have  been  outlined  and  simple 
examples  given  to  demonstrate  their  applications. 


CAL.04-,007 

California  U.  Electronics  Research  Lab.,  Berkeley. 

ANALYSIS  OF  MULTIPLE  SAMPLER  SYSTEMS  WITH 
FINITE  PULSE  WIDTH,  OPEN  LOOP  [PART  H],  by  G. 
Farmanfarma.  [1657]  [9]p.  inci.  diagrs,  table.  (AFOSR- 
TN-57-532)  (AF  18(600)1521)  AD  136513 

Unclassified 

Also  published  in  Trans.  Amer.  Inst.  Elec.  Engineers, 
v.  ll  (Part  II):  20-28,  Mar.  1958. 

The  Laplace  transform  method  has  been  applied  to  the 
analysis  of  multiple- sampler  systems.  The  method  of 
analysis  is  based  on  a  contour  integral,  which  is  derived 
from  the  Laplace  transformation,  and  which  mathemati¬ 
cally  describes  the  operation  of  a  sampler  with  finite 
pulse  width.  This  contour  Integral  referred  to  as  p- 
trans-formation  in  references  is  employed  for  the  exact 
analysis  of  linear  multiple-sampler  open-loop  systems 
with  finite  pulse  width.  It  is  shown  that  by  a  combination 
of  a  few  fundamental  steps  it  is  possible  to  treat  any 
open-loop  system.  These  steps  have  been  outlined  and 
simple  examples  given  to  demonstrate  their  application. 
The  technique  is  general,  no  restriction  being  imposed 
on  the  number  or  the  periodicity  of  samplers  present. 

It  may  be  applied  to  systems  with  delated  samplers, 
and  periodic  samplers  with  different  periods  and  pulse 
widths,  as  well  as  to  systems  which  Include  nonperiodic 
samplers  both  with  respect  to  period  and/or  pulse  width. 
In  each  case  the  solution  is  exact  and  in  systems  with 
periodic  samplers  it  can  always  be  expressed  in  a  closed 
form.  The  limiting  cases  are  also  considered.  As  a 
consequence  of  these,  a  method  is  obtained  for  analysis 
of  open-loop  sample-data  systems  with  zero  pulse  width 
which  include  two  or  more  samplers.  (Contractor's 
abstract) 


CAL. 04:008 

California  U..  Electronics  Research  Lab.,  Berkeley. 

GENERAL  ANALYSIS  AND  STABILITY  STUDY  OF 
FINITE  PULSED  FEEDBACK  SYSTEMS,  by  G. 
Farmanfarma.  Nov.  20,  1957,  74p.  incl.  diagrs.  tables, 
refs.  (Series  no.  60;  issue  no.  196)  (AFOSR-TN-57-60B) 
(AF  18160011521)  AD  136598  Unclassified 

Aiso  published  in  Trans.  Amer.  Inst.  Eiec.  Engineers, 
v.  77  (Part  U)  148-162,  July  1958. 

A  method  is  presented  for  the  analysis  of  finite  pulsed 
feedback  systems.  The  pulse  width  and  the  pulse  shape 
are  considered  in  its  analytical  treatment.  The  tech¬ 
nique  is  baaed  on  the  superposition  principle,  as  weii 
us  some  operational  properties  of  the  i-apiace  transform. 


The  application  of  this  method  to  systems  with  periodic 
samplers  leads  to  a  set  of  simultaneous  first  order 
difference  equations  with  constant  coefficients.  The 
stability  conditions  are  independent  of  the  input  but  are 
functions  of  the  pole- zero  configurations  of  both  the  open 
and  closed  loop  transfer  functions,  as  well  as  the  sampler 
characteristics.  The  plotted  responses  of  an  error 
pulsed  second  order  system  to  a  step,  ramp,  and  a  sinus¬ 
oidal  input  function  Indicate  that,  in  each  case,  as  the 
pulse  width  h  approaches  the  sampler  period  the  output 
approaches  the  equivalent  continuous  system  response. 

It  can  be  shown  that  as  h  -  0  and  the  gain  of  the  system 
is  increased  inversely  as  h,  the  output  corresponds  to  the 
equivalent  sampled-data  system.  (Contractor's  abstract) 


CAL.04:009 

California  U.  Electronics  Research  Lab.,  Berkeley. 

ADDITIONS  TO  THE  MODIFIED  z-TRANSFORM 
METHOD,  by  E.  I.  Jury.  [1957]  [2l]p.  incl.  diagrs. 
tables,  refs.  [AF  18(600)1521]  Unclassified 

Presented  at  Western  Electronic  Show  and  Convention, 
San  Francisco,  Calif.,  Aug.  20-23,  1957. 

Published  in  l.R.E.  WESCON  Convention  Record,  Pt.  4: 

T3CT5S,"raS7. 

The  theory  of  the  modified  z-transform  is  further 
developed  and  extended.  It  lb  Shown  that  the  modified 
z-transform  is  a  general  method  that  can  be  system¬ 
atically  applied  for  the  exact  analysis  of  sampled-data 
control  systems  or  any  system  that  can  be  described 
by  mixed  linear  difference-differential  equations.  The 
z-transform  method  is  shown  to  be  a  special  case  which 
can  be  obtained  from  the  modified  z-transform.  Tables 
of  various  sampled-data  systems  configuration  have 
been  developed  which  indicates  the  transfer  function  of 
such  configurations.  Extensive  tables  o!  the  tnodilied 
z-transform  are  introduced  which  aid  considerably  in 
the  analysis  and  synthesis  of  sampled-data  systems. 
Theorems  relating  to  inverse  modified  z-transform. 
Initial  and  llnal  value  theorems,  differentiation,  trans¬ 
lation,  limiting  value,  integration,  maxima  and  minima, 
mean  square  value  are  introduced.  Stability  considera¬ 
tions  and  hidden  oscillations  are  discussed  and  the 
limitations  of  the  z-transform  method  are  indicated. 
Properties  of  the  modified  z-transform  transfer 
function  are  enumerated  which  aid  in  the  design  of 
sampled-data  system.  The  modified  z-transform 
method  has  been  applied  to  the  analysis  of  sampled- 
data  systems  with  pure  delay.  Cases  of  deiays  which  are 
integer  and  non-integer  values  of  the  sampling  period 
are  considered.  It  is  aiso  shown  that  the  modified  z- 
transform  can  be  applied  to  obtain  the  inverse  Lapiace 
transform  of  certain  functions  in  a  closed  form  and  a 
short  table  is  introduced  to  show  the  equivalence  of  an 
infinite  series. 
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California  U.  Electronics  Research  Lab.,  Berkeley.  California  U.  Electronics  Research  Lab.,  Berkeley. 


A  NOTE  ON  THE  OPERATIONAL  SOLUTION  OF 
LINEAR  DIFFERENCE  EQUATIONS,  by  F.  J.  Mullln 
and  E.  I.  Jury.  Mar.  14,  1858  [20]p.  incl.  dlagrs.  refs. 
(Series  no.  60,  Issue  no.  199)  (AFOSR-TN-58-lOO) 

(AF  18(600)1521)  AD  148149  Unclassified 

Also  published  in  Jour.  Franklin  Inst.,  v.  266:  189-205, 
Sept.  1958. 

The  z-transform  is  applied  to  the  solution  of  linear 
difference  equations  with  constant  coefficients;  bound¬ 
ary  conditions  are  considered  in  the  resulting  solutions, 
and  certain  theorems  related  to  the  z-transform  are 
applied  to  obtain  qualitative  Information  about  the  solu¬ 
tion.  The  z-transform  Is  used  to  solve  simultaneous 
difference  equations  with  constant  coefficients  and  Hie 
modified  z-transform  is  used  to  solve  difference  equa¬ 
tions  *huse  coefficients  are  periodic  functions.  Finally 
the  z-transform  is  applied  to  the  solution  of  difference 
equations  with  periodic  coefficients.  The  methods  of 
solution  are  illustrated  with  various  examples  which 
indicate  the  straightforward  procedure  for  applying  the 
z-transform  and  the  modified  z-transform  to  the  solu¬ 
tion  of  difference  equations.  (Contractor's  abstract) 


CAL.04:011 

California  U.  Electronics  Research  Lab.,  Berkeley. 

CONTRIBUTION  TO  STATISTICAL  DESIGNING  OF 
SAMPLED-DATA  CONTROL  SYSTEM,  by  T.  Nishimura 
and  E.  I.  Jury.  Aug.  5,  1958  [158]p.  incl.  dlagrs.  refs. 
(Series  no.  60;  issue  no.  210)  (AFOSR-TN-58-613) 

(AF  l*(60ti)1521)  AD  1621414  PR  140677 

Unclassified 

Hie  derivation  of  the  optimum  discrete  compensator  is 
4  resented  for  the  continuous-discrete  sampled-data 
control  system  by  means  of  the  modified  z-transform. 
An  expression  for  the  discrete  power  spectral  density 
is  introduced  In  order  to  solve  the  complicated  problem 
of  the  continuous-discrete  systems.  The  idea  of  the 
modified  z-transform  with  a  fictitious  advance  is 
adopted  in  order  to  keep  the  symmetry  with  the  modified 
z-transform  in  the  ordinary  sense.  The  meaning  of  the 
modified  z-transform  of  the  power  spectral  density  is 
explained.  The  general  optimization  procedures  are 
demonstrated  for  the  ordinary  feedback  system  with  a 
discrete  compensator  in  the  forward  path,  the  feedback 
system  with  a  pure  delay  in  it,  and  the  feedback  system 
with  a  discrete  compensator  in  the  feedback  path.  The 
power  spectral  densities  in  the  system  with  finite  pulse 
width,  as  well  as  the  multiple,  and  mixed  sampling 
0  systems  are  derived.  (Contractor's  abstract) 


THE  ANALYSIS  OF  SAMPLED-DATA  CONTROL 
SYSTEMS  WITH  A  PERIODICALLY  TIME  VARYING 
SAMPLING  RATE,  by  F.  J.  Mullln  and  E.  I.  Jury. 

June  30,  1858  [24]p.  incl.  dlagrs.  refs.  (Series  no.  60, 
issue  no.  207)  (A FOSR-TN- 58-665)  (AF  18(600)1521) 

AD  162196  Unclassified 

Also  published  in  I.R.E.  Trans,  of  Professional  Group 
on  Automatic  Control,  v.  AC-4:  15-21,  May  1959. 

Hie  z -transform  is  used  to  solve  sampled-data  feedback 
systems  which  have  a  periodically  time  varying  sampling 
rate.  Such  systems  are  described  by  linear  difference 
equations  with  periodic  coefficients;  however  the  differ¬ 
ence  equation  which  describes  the  system  at  the  sampling 
instants  corresponding  to  KN,  where  N  is  the  period  of 

the  coefficients  and  K  *  0,  1,  2 . is  a  linear  difference 

equation  with  constant  eoeHictents.  H,us,  by  forming 
a  series  of  constant  coefficient  difference  equations  which 
Individually  describe  the  system  at  sampling  instants 

corresponding  to  n  *  KN,  KN  +1,  KN  +  2 . (K+1)N-1, 

the  time  varying  features  of  the  system  are  in  essence 
removed  from  the  analysis.  The  z-transform  can  then  be 
used  to  solve  the  resulting  constant  coefficient  difference 
equations.  The  response  between  sampling  Instants  can 
also  be  obtained  from  the  solution  of  the  difference  equa¬ 
tions.  The  method  presented  is  straightforward  and 
can  be  used  to  analyze  any  linear  sampled-data  system 
which  has  a  periodic  sampling  rate.  It  can  also  be  used 
in  problems  of  inventory  control,  nroduction  control  and 
in  the  operation  research  field.  Furthermore  it  can  be 
used  in  approximating  a  continuous  control  system  by 
a  sampled  system  which  contains  a  periodically  time 
varying  sampling  rete  to  obtain  a  better  approximation 
than  is  joasibl*  with  a  fixed  samp  ling  rate  In  this 
method  the  only  periodicity  of  the  sampling  rate  is 
assumed  and  no  relationship  between  the  individual 
sampling  intervals  is  required.  A  few  examples  were 
Introduced  for  analysis  purposes  and  the  features  of 
the  response  of  such  a  system  to  sinusoidal  inputs  is 
indicated  in  one  of  the  examples.  (Contractor's  abstract) 


CAL.  04:013 

California  U.  Electronics  Research  Lab.,  Berkeley. 

ANALYSIS  OF  INTEGRAL-SQUARE  ERROR  IN  SAM¬ 
PLED-DATA  CONTROL  SYSTEMS,  by  B.  H.  Bharucha. 
June  30,  1958,  48p.  incl.  diagrs.  tables,  refs.  (Series 
no.  60;  issue  no.  206)  (AFOSR-TN-S8-679)  (AF  18- 
(600)1521)  AD  *62211;  PB  137786  Unclassified 

Finite  moments  of  the  squared  error  of  a  linear  time- 
invariant  (continuous  or  sampled-data)  control  system 
tor  a  non -random  Input  are  developed  as  integrals  In  Die 
modified  z-transform  domain.  An  explicit  solution  of 
the  zero  moment  of  the  total  squared  error  integral  is 
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given  as  the  ratio  of  determinants  of  2  n  x  n  matrices 
where  n  is  the  order  of  the  system  characteristic  poly¬ 
nomial  in  z.  The  elements  of  the  matrices  are  obtained 
readily  from  the  coefficients  of  the  rational  form  in  z 
of  the  modified  z-transform  of  the  error  signal.  The 
integral-square  (total  squared)  error  is  now  an  explicit 
function  of  the  free  parameters  of  the  system  and  can 
be  studied  to  realize  an  appropriate  minimization.  A 
short  table  of  solutions  of  the  total  squared  error 
integrals  is  given.  (Contractor's  abstract) 


CAL.04:014 

California  U.  Electronics  Research  Lab.,  Berkeley. 

INPUT-OUTPUT  RELATIONSHIPS  OF  MULTI- 
SAM  PLED- LOOP  SYSTEMS,  by  G.  G.  Lendaris  and 
E.  I.  Jury.  Dec.  3,  1958  [36]p.  incl.  diagrs.  table,  refs. 
(Series  no.  60;  issue  no.  214)  (AFOSR-TN-S8-813) 

(AF  18(600)1521)  AD  202358;  PB  138741 

Unclassified 

Also  published  in  Trans.  Amer.  Inst.  Elec.  Engineers, 
v.  78  (Part  II):  975-385,  Jan.  1960. 

A  general  gain  expression  for  a  multl-sampled-loop, 
sampled-data  system  is  proposed,  and  an  extended 
table  of  systems  to  which  this  gain  expression  applied 
is  presented.  (Contractor's  abstract) 


CAL.04.-015 

California  U.  Electronics  Research  Lab.,  Berkeley. 

THE  ANALYSIS  AND  COMPENSATION  OF  NONLINEAR 
SAMPLED-DATA  FEEDBACK  SYSTEMS,  by  F.  J. 

Mullin.  Aug.  22,  1958,  [127]p.  incl.  diagrs.  refs. 

(Series  no.  60;  issue  no.  211)  (AFOSR-TN-58-825) 

(AF  18(600)1521)  AD  202910  Unclassified 

Two  types  of  sampled-data  nonlinearities  are  investi¬ 
gated:  relay  sampled-data  systems  and  sampled-data 
systems  which  have  a  saturating  amplifier.  In  the 
study  of  relay  sampled-data  systems  a  method  for 
determining  the  exact,  continuous  response  of  these 
systems  using  the  phase  plane  is  developed.  17118 
method  of  analysis  is  restricted  to  second  and  third 
order  systems,  but  no  restrictions  are  placed  on  the 
form  of  the  input  to  these  systems.  The  relay  may  be 
ideal  or  it  may  have  a  dead  zone,  and  the  effect  of  the 
width  of  the  dead  zone  on  the  response  of  the  system  Is 
discussed.  As  a  by-product  of  this  study,  the  limitations 
uf  t)>e  describing  function  as  a  method  of  analysts  be¬ 
comes  clear.  For  saturating  sampled-data  systems 
the  necessary  and  sufficient  condition  under  which  these 
systems  an  stable  is  developed,  the  stability  conditions 
are  investigated,  and  a  method  for  obtaining  an  approxi¬ 
mate  numerical  solution  for  the  sampled  error  signal 
is  presented.  Finally,  a  method  of  compensating 


saturated  sampled-data  systems  is  discussed.  (Con¬ 
tractor's  abstract) 


CAL. 04:016 

California  U.  Electronics  Research  Lab.,  Berkeley. 

A  PHASE-PLANE  APPROACH  TO  RELAY  SAMPLED- 
DATA  FEEDBACK  SYSTEMS,  by  F.  J.  Mullin  and  E.  I. 
Jury.  [1958]  [ll]p.  incl.  diagrs.  (AF  18(600)1521) 

Unclassified 

Presented  at  Pacific  General  meeting  of  the  A1EE, 
Sacramento,  Calif.  Aug.  19-22,  1958. 

Also  published  in  Trans.  Am:r.  Inst.  Elec.  Engineers, 
v.  M  (Part  H):  517-524,  Jan.  1959. 

The  phase  plane  is  used  to  solve  second-order  sampled- 
data  feedback  systems  which  contain  a  relay  and  zero 
order  hold  circuit.  The  relay  quantizes  the  signal  applied 
to  the  linear  part  of  the  system  and  each  quantization 
level  gives  rise  to  a  corresponding  set  of  trajectories  in 
the  phase  plane.  Between  the  sampling  instants  the  output 
moves  along  one  of  these  trajectories;  however,  the  error 
signal  which  is  applied  to  the  relay  depends  only  on  the 
output  and  input  at  the  end  of  the  sampling  interval;  i.e., 
at  the  sampling  instants.  The  output  at  the  sampling 
Instants  is  determined  in  the  phase  plane  with  the  aid 
of  two  difference  equations  which  are  obtained  from  the 
time  solution  of  the  linear  part  of  the  system.  This 
method  of  solution  is  not  restricted  to  the  study  of  such 
systems  for  step  function  inputs  but  may  be  used  equally 
well  to  study  the  effects  of  sine  wave  inputs  on  the 
system  as  is  illustrtted  in  the  examples  of  the  paper. 
(Contractor's  abstract) 


CAL,13:001 

California  U.  Electronics  Research  Lab.,  Berkeley. 

INJECTION  OF  CONVERGENT  BEAMS  FOCUSED  BY 
PERIODIC  MAGNETIC  FIELDS,  by  J.  L.  Palmer  and 
C.  Siissklnd.  [  1957)  [8)p.  incl.  diagrs.  (AF  49(638)102) 

Unclassified 

Presented  at  Western  Electronic  Show  and  Convention, 
San  Francisco,  Calif.,  Aug.  20-23,  1957. 

Published  in  l.R.E.  WESCON  Convention  Record,  Pt.  3: 
lSO-UJ,  1957. 

A  design  method  baaed  on  analytic  solutions  ot  the  equa¬ 
tions  of  motion  is  presented  that  is  applicable  to  any 
axially  symmetric  magnetic-field  configuration  capable 
u4  being  wywmWd  by  m  analog  computer.  The  apectltc 
solution  employed  to  illustrate  the  method  is  the  impor¬ 
tant  case  of  beam  focusing  by  periodic  magnetic  fields 
(with  no  flux  threading  the  cathode).  The  method  also 
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permits  the  utilization  of  the  well-known  Pierce  gun 
design.  The  resultant  beam  is  optimized  with  regard  to 
ripple  (and  hence  tube  gain),  size  (and  hence  heater- 
power  requirements),  and  magnetic-field  requirements. 
(Contractor's  abstract) 


CAL. 13:002 

California  U.  Electronics  Research  Lab.,  Berkeley. 

ENTRANCE  CONDITIONS  FOR  ELECTRON  BEAMS 
FOCUSED  BY  AXIALLY  SYMMETRIC  MAGNETIC 
FIELDS,  by  J.  L.  Palmer.  June  15,  1958  [64]p.  incl. 
diagrs.  tables,  refs.  (Series  no.  60,  Issue  no.  197) 
(AFOSR-TN-58-557)  (A F  49(638)102)  AD  158375; 

PB  137153  Unclassified 

The  differential  equations  of  motion  of  an  electron  beam 
of  high  space  charge  moving  through  an  axially  sym¬ 
metric  magnetic  field  are  readily  solved  by  an  analog 
computer.  The  solutions  produced  by  the  computer 
represent  the  beam  radius  and  slope  as  a  function  of 
.txial  distance  tor  any  desired  variation  of  axially  sym¬ 
metric  magnetic  field.  The  equations  of  motion  are 
derived  and  normalized  so  as  to  be  easily  translated  into 
the  machine  variables  of  the  analog  computer.  Three 
particular  field  variations  are  considered  in  order  to 
illustrate  the  method  of  solution.  The  behavior  of  an 
electron  beam  in  the  fringing  magnetic  field  region  re¬ 
quired  by  Brillouin  flow  conditions  establishes  the  radius 
and  slope  of  the  beam  as  it  enters  the  region  of  the 
fringing  field.  Relationships  between  the  magnitude  of 
a  periodic  magnetic  focusing  field  and  its  spatial-period 
are  developed  for  electron  beams  with  "minimum-ripple" 
boundaries.  A  particular  fringing  magnetic  field  at  the 
entrance  to  the  periodic  field  is  determines  oy  an  elec¬ 
trolytic-tank  analog.  The  variation  of  the  fringing  field 
with  axial  distance  coupled  with  the  data  from  the  mini¬ 
mum  ripple  solutions  determine  the  profile  of  the  beam 
envelope  in  the  region  of  the  fringing  magnetic  field. 

By  the  theory  of  the  Pierce  gun  the  radius  and  slope  of 
the  beam  at  the  anode  aperture  ran  be  matched  to  these 
obtained  at  the  en> ranee  to  both  the  Brillouin  and  the 
periodic- magnetic  focusing  systems.  (Contractor's 
abstr'<-t) 


CAL.  13:003 

California  U.  Electronics  Research  laib.,  Berkeley. 

BASIC  RESEARCH  IN  MICROWAVE  ELECTRONICS, 
by  J.  it.  Singer,  C.  SOsr  kind  and  others.  Annual 
scientific  rept.  Oct.  1,  1957-Sept.  30.  1958.  Oct.  31. 
1958.  24p.  incl.  diagrs.  refs.  (Series  no.  60:  issue 
no.215)  (A FOSR-TN- 58-989)  (AF  49(638)  102) 

AD  205909.  PB  142564  Unclassified 


to  the  backward-wave  circuit.  Although  noise  standing 
waves  were  observed,  the  original  gun  did  not  provide 
a  very  low  noise  figure.  Tests  on  a  gun  with  no  center 
electrodes  on  a  sealed-off  tube  showed  better  noise 
figures,  but  not  as  good  as  with  the  Currie  gun,  so  the 
latter  is  to  be  used  next  in  the  variable  distance  tube. 
Theory  of  the  effect  of  a  virtual  cathode  is  discussed. 
Design  and  construction  of  a  diode  for  measuring  noise 
effects  in  the  gun  region  are  also  described.  A  solid- 
state  maser  using  adiabatic  fast  passage  in  irradiated 
magnesium  oxide  is  described.  Maser  gain  was  obtained 
at  the  end  of  the  contract  period.  Theories  of  the  effect 
of  radiation  damping  on  the  adiabatic  fast  passage  are 
given.  Other  planned  maser  experiments  are  discussed, 
including  an  extensive  study  of  the  best  materials  for 
the  two-level  maser.  Studies  on  the  entrance  conditions 
into  a  periodic  focusing  system  for  electron  beams  arc 
described,  as  is  a  unified  point  of  view  toward  all 
focusing  systems.  (Contractor's  abstract) 


CAL.13-.004 

California  U.  Electronics  Research  lab.,  Berkeley. 

LAMINAR  FLOW  IN  MAGNETICALLY  FOCUSED  CYLIN¬ 
DRICAL  ELECTRON  BEAMS,  by  J.  L.  Palmer.  Nov.  20. 
1958,  25p.  incl.  diagrs.  (Series  no.  60:  issue  no.  217) 

(A FOSR-TN- 58 -990)  (A F  49(638)102)  AD  205908 

Unclassified 

The  behavior  of  a  cylindrical  electron  beam  in  a  mag¬ 
netic  field  is  discussed  in  terms  of  a  laminar-flow 
model.  By  numerical  Integration  of  the  equations  of 
motion  the  maximum  and  minimum  radii  of  excursion 
and  the  wave  length  of  the  undulations  for  each  electron 
are  presented  in  graphical  form  for  various  boundary 
conditions  on  the  electron  beam.  By  the  proper  selec¬ 
tion  of  the  boundary  conditions,  e.g.,  magnetic  field 
strength  at  the  cathode,  the  graphs  are  utilized  to  de¬ 
scribe  Brillouin  flow,  space-charge-balanced  flow, 
immersed  flow,  confined  flow,  and,  in  fact,  any  electron 
II  <w  which  satisfies  the  Umlnsr  'low  criterion  The 
perturbations  introduced  by  improper  injection  con¬ 
ditions  for  any  of  the  flows  mentioned  can  be  read  di¬ 
rectly  from  the  graphs.  A  study  of  the  wavelength  and 
the  amplitude  of  such  perturbations  as  a  function  of 
radial  position  in  the  beam  determines  if  a  given  type 
of  flow  with  given  Injection  conditions  satisfies  the 
laminar  flow  criterion.  The  sensitivity  of  the  various 
types  of  electron  flow  to  misadjustments  of  tlie  boundary 
conditions  is  clearly  revelled  by  the  graphs,  e.g.,  the 
amplitude  of  the  undulations  ill  Brillouin  flow  is  very 
sensitive  to  the  adjustment  of  the  magnetic  held  strength, 
whereas,  for  immersed  (low  a  similar  deviation  in  mag¬ 
netic  field  strength  has  very  little  effect  on  the  amplitude 
uf  the  undulations.  (Contractor’s  abstract) 


N  use  measurements  are  described  on  a  backward- 
wave  amplifier  with  movable  gun-circuit  spacm  •  n: 
il'der  ' ■<  study  the  space-charge  waves  n,  then  c  ’Upllm 
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CAL.  13-005 

California  U.  (Electronics  Research  Lab.,  Berkeley). 

PLASMA  WORK  (Abstract),  by  C.  Siisskind  and  J.  R. 
Whinnery.  (1958)  ( l|p.  (Bound  with  its  AFOSR-TR-58- 
125;  AD  162274)  (AF  49(638)102]  Unclassified 

1  resented  at  Conf.  on  Ion  and  Plasma  Research, 

Maryland  U.,  College  Park,  Sept.  30-Oct.  2,  1958. 

Plasmas  have  been  studied  from  the  point  of  view  of 
providing  a  source  of  electron  currents  of  high  density 
for  very  high-power  tubes.  Many  metallic  arcs  and 
discharges  of  the  type  occurring  In  the  Philips  Ion 
Gauge  have  been  investigated  with  some  difficulties 
occurring  in  breakdown  iu  the  transition  region  between 
the  plasma  :.  -1  high-vacuum  interaction  region.  The 
Philips  lor.  uauge  mechanism  appears  useful  from  the 
point  of  view  of  long-pulse  applications.  The  most  recent 
emphasis  has  been  on  the  use  for  r-f  Interaction  of  elec¬ 
trons  obtained  lrom  a  glow  discharge  in  combination  with 
secondary  effects  from  a  cold  cathode.  The  pressure  in 
the  devices  is  maintained  by  a  controlled  leak  from  the 
•atmosphere  i  r  u  pure  gas  while  the  device  is  continuously 
pumped.  The  ions  are  allowed  to  stay  in  the  Interaction 
region,  causing  1  ttle  interference  with  the  high  frequency 
because  of  their  ii.gh  inertia.  Very  high  current  densities 
are  obtained  and  the  principle  appears  promising  for  very 
high  power  c-w  tubes  or  pulse  tubes  of  high  average 
power.  Tne  :irst  successful  r-f  structure  used  to  demon¬ 
strate  the  principle  was  an  inside-out  magnetron  using  a 
water-cooled  riterdigital  structure  with  the  glow  dis¬ 
charge  ami  the  cold  cathode  consisting  of  an  8  in.  air¬ 
cooled  aluminum  water  pipe  on  th«  outside.  The  tube 
operated  at  157  me  with  a  power  output  of  50  kw  continu¬ 
ous  and  50  J  efficiency.  The  best  operation  was  with  a 
-3  -4 

gas  pressure  of  10  to  10  mm  mercury. 


C  AI..  13:006 

California  U.  Electronics  Research  lib..  Berkeley. 

PRECISION  CURRENT  REGULATOR  USING  TRANSIS¬ 
TORS.  by  S.  D.  Johnson  and  J.  R.  Singer.  (1958j  i  3 jp. 
iucl.  diagr.  (AE  49(038)  102*  Unclassified 

Published  in  Rev.  Scient.  Instruments,  v.  29  1026-1028, 
Nov.  1958. 

A  current  regulator  for  electromagnets  is  described 
in  detail.  The  regulation  over  periods  of  an  hour  is 
precise  to  two  part*  in  one  hundred  thousand.  Eeedback 
bandpass  is  a  few  thousand  cycles  wide  in  order  to 
eliminate  high-frequency  fluctuations.  An  auxiliary 
current  leedbaik  loop  is  used  to  control  a  general  ir 
field.  (Contractor's  abstract i 


CAL.13:007 

California  U.  Electronics  Research  Lab.,  Berkeley. 

ON  THE  DESIGN  OF  THE  TRANSITION  REGION  OF 
AX1SYMMETR1C,  MAGNETICALLY  FOCUSED  BEAM 
VALVES,  by  V.  Bevc,  J.  L.  Palmer,  and  C.  Siisskind. 
[1958]  |36]p.  incl.  diagrs.  refs.  (AF  49(638)102) 

Unclassified 

Published  in  Brit.  Jour.  I.R.E.,  v.  18:  696-708,  Dec. 


Assumption  of  a  particular  magnetic-field  variation  in 
the  transition  region  of  an  axially  symmetric  beam-type 
device  (e.g.,  klystron,  traveling -wave  tube)  leads  to  the 
solution  of  the  equations  of  electron  motion  by  means  of 
an  analogue  computer.  To  illustrate  this  novel  method 
of  solution,  beam  envelopes  are  presented  for  Brlllouin 
flow,  periodic  magnetic  focusing,  and  space-charge- 
balanced  flow.  By  matching  the  beam  envelopes  with 
those  obtained  from  the  theory  of  the  t  ierce  gun, 
dimensions  are  obtained  for  an  electron  gun  that  pro¬ 
duces  the  required  beam.  (Contractor's  abstract) 


CAL.  14:001 

California  U.  Inst,  of  Engineering  Research,  Berkeley. 

APPARATUS  FOR  THE  MEASUREMENT  OF  BAND  AND 
TOTAl  ABSORPTANCES  OF  GASES.  Final  rept.  June 
30,  1958.  64p.  incl.  illus.  diagrs.  tables,  refs.  (Series 
no.  118;  issue  no.  1)  (AFOSR-TR-58-102)  (A F  18(600)- 
1570)  AD  162225:  1>B  136769  Unclassified 

A  description  is  presented  of  the  apparatus  designed 
and  built  for  the  measurement  of  tligrmal  radiation 
absorptivities  and  emisaivities  of  CO.  CO^.  and.  with 

modlllcation  of  the  gas  supply  system,  H^O.  The  range 

of  gas  temperatures  is  70  E  to  about  2400'E,  and  pro¬ 
vision  lias  been  made  for  future  modifications  which  will 
extend  tiie  range  to  3000  K.  The  pressure  range  is  0.5 
to  10  atm.  An  optical  absorption  path  of  15  in.  is  defined 
with  an  accuracy  of  about  ii.  Instrumentation  is  pro¬ 
vided  for  the  measurement  of  total  as  well  as  band  ab¬ 
sorptivities  from  1  to  23u  in  the  infrared  region  of  the 
spectrum.  All  optical  components  and  ail  metallic  struc¬ 
tural  parts  are  protected  from  the  chemical  activity  and 
high  temperatures  of  the  test  gases. 


CAi  .15  001 

Calil'irma  U.  Inst,  of  Engineering  Research.  Berkeley. 

ANALYSES  FOR  U1  FU  SION  DURING  PLASTIC  OK- 
lORMATION.  bv  J.  S:  "unions  and  J.  E.  Dorn.  Jan.  24. 
195e.  19;  .  (Senes  no.  '4.  issue  no.  D  A  KJSR •  TN- 
58-283  1AI  4S!,  38,5«,  154187  Unclassified 


AIR  FORCE  SCIENTIFIC  RESEARCH 


CAL.  16:001-003;  CAL.  05:003 


Also  published  in  Jour.  Appl.  Phys.,  v.  29:  1308-1313, 
Sept.  1958. 

This  paper  presents  the  general  equation  for  self-dif¬ 
fusion  In  deforming  media.  Methods  of  analyses  for  de¬ 
termining  the  self-diffusivlty  as  a  function  of  time  for 
prescribed  strain  histories  are  given  for  special  cases 
of  linear  diffusion.  No  unrealistic  assumptions  relative 
to  the  constancy  of  the  diffuslvity  with  time  are  made. 
(Contractor's  abstract) 


CAL. 16:001 

California  U.  [Inst,  of  Engineering  Research]  Berkeley. 

ON  THE  DEVELOPMENT  OF  GASEOUS  DETONATION. 

1.  APPRAISAL  OF  THE  PROBLEM,  by  A.  K.  Oppenheim 
and  R.  A.  Stern.  June  1958,  Iv.  inch  lllus.  diagrs. 
tables,  refs.  (Technical  note  no.  DR-1)  (AFOSR-TN- 
58-383)  (AF  49(638)166)  AD  154290  Unclassified 

Die  phenomena  associated  with  the  transition  from 
deflagration  to  detonation  are  treated,  and  salient  prob¬ 
lems  for  future  study  are  outlined.  The  history  of  the 
transition  problem  is  traced  from  the  discovery  of  the 
detonative  mode  of  combustion.  The  study  is  concerned 
primarily  with  interaction  phenomenon.  An  extensive 
bibliography  of  the  literature  is  presented.  A  translation 
by  I  .  A.  I'rtiew  of  selected  sections  from  the  text  on 
The  nw  irv  il  Detonation  by  Ya  B  I'el’Atvltl-  and  A  S 
Kumpanoets  is  included  in  this  report. 


CAL.  16:002 

California  V.  [Inst,  of  Engineering  Research]  Berkeley. 

US  THE  DEVELOPMENT  OF  GASEOUS  DETONATION. 

11.  ANALYSIS  OF  WAVE  INTERACTION  PHENOMENA, 
by  A.  K.  Oppenheim  and  It.  A.  Stern.  July  1958  (48]p. 
mcl.  lllus.  diagrs.  tables,  refs.  (Technical  note  no.  DR-2) 
( A NXSH -TN- 58- 384)  (AF  49(638)166)  AD  154291 

Unclassified 

Also  published  in  Seventh  Symposium  (International)  on 
Combust!  hi.  Oxford  l\,  London  (Gt.  Brit.)  (Aug.  28- 
Sept.  3.  1958),  London.  Butterwortli's  Scientific  publica¬ 
tions,  1959,  p.  837-850. 

Salient  phenomena  associated  with  transition  from  de- 
llagraliun  to  detonation  are  the  interactions  between  the 
flame  and  the  shock  fronts  generated  during  the  process, 
the  scant  recurds  available  in  the  ltterature  on  shock 
and  flame  propagation  during  the  development  of  detona¬ 
tion  are  used  as  basis  for  the  dynamic  analysis  of  wave 
phenomena  occurring  daring  the  process.  It  is  demon¬ 
strated  how.  by  Ous  means,  the  observed  wave  inter¬ 
action  |  lienomena  can  be  rationalized  ever  the  whole 
space-time  domain  -of  the  process,  and,  in  particular, 
li  iw  the  thermodynamic  state  and  the  wave  velocity  in 
t.hr  re,  tnie  into  which  the  flame  propagates  ran  be 


determined  with  sufficient  accuracy  to  deduce  specific 
information  on  the  reaction  kinetics  of  a  combustion  front 
accelerating  to  detonation.  As  an  example  a  specific 
analysis  is  carried  out  for  a  mixture  of  8%  propane,  50% 
oxygen  and  42%  nitrogen.  It  is  found  that  the  resulting 
energies  of  activation  are  of  an  order  of  30  to  60  keal/mol 
CjHg  which  is  in  good  agreement  with  data  reported  in 

the  literature  for  combustion  of  propane  under  normal 
conditions.  (Contractor's  abstract) 


CAL.16-.003 

California  U.  [Inst,  of  Engineering  Research]  Berkeley. 

ON  THE  DEVELOPMENT  OF  GASEOUS  DETONATION, 
m.  IONIZATION  WORLD  LINES,  by  G.  J.  Hecht,  A.  J. 
Laderman  and  others.  Jan.  1959  [58]p.  incl.  diagrs.  refs. 
(Technical  note  no.  DR-3)  (AFOSR-TN-58-1I33)  (AF  49- 
(638)166)  AD  208082;  PB  139920  Unclassified 

The  design  and  construction  of  an  ionization  detection 
circuit  to  measure  ionization  world  lines  during  the 
development  of  detonation  is  described.  The  ionization 
processes  occurring  in  flames,  shocks,  and  detonations 
are  reviewed.  A  critical  survey  of  existing  ionization 
gages  is  made.  The  evaluation  of  performance  criteria 
for  the  present  purpose  is  described  and  the  design  of 
the  gage  and  electronic  apparatus  reported.  The  opera¬ 
tion  of  the  Instrument  U  demtxiatraled  by  means  ol 
experiments  performed  with  stoichiometric  hydrogen- 
oxygen  mixtures.  It  appears  that  the  apparatus  is  a 
reliable  and  sufficiently  accurate  instrument  for  the 
measurement  of  ionization  world  lines  during  the  de¬ 
velopment  of  detonation  and  that  it  can  be  adjusted  so 
that  within  most  of  the  operating  range  it  registers  the 
world  lines  of  the  flame  front.  (Contractor’s  abstract) 


CAI..05:003 

California  U.  Inst,  of  Engineering  Research,  Berkeley. 

THE  STUDY  OF  ELECTRON  BEAM  ATTENUATION  IN 
AIR.  by  B.  V.  Markevitch  and  F.  C.  Hurlbut.  Feb.  9, 

1957  (47]p.  incl.  illus.  tables,  refs.  (Rept.  no.  HE- ISO- 
142;  series  no.  20;  issue  no.  112)  (Sponsored  jointly  by 
Office  of  Naval  Research  and  Air  Force  Office  of  Scien¬ 
tific  Research  under  Nonr-22245)  AD  126618 

Unclassified 

An  investigation  of  the  attenuation  of  an  electron  beam 
in  air  was  undertaken  to  examine  the  possible  utility  of 
such  measurements  for  density  determinations  in  rare¬ 
fied  gas  streams.  An  apparatus  is  described  which  was 
designed  to  direct  an  electron  beam  of  several  kv  energy 
through  a  test  region  into  a  detector.  Pinholes,  one  at 
the  detector  entrance  and  one  Just  preceding  the  col¬ 
lector  plate,  limit  the  cone  of  acceptance  for  electrons 
to  approximately  0.002  radians.  Attenuation  in  air  of 
electron  beams  of  4  to  16  kv  energy  was  measured  at 


r 
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gas  pressures  of  20  to  300p  ol  mercury.  The  results 
are  well  described  by  the  classical  logarithmic  relation 
of  Lambert.  Experimental  values  for  the  effective  total 
cross  section  arc  represented  to  within  2  or  3%  by  the 

3  6  x  10  A  u  o 

relation  Q'(tr)  *  — — ^ -  cm  where  V  la  the  neces¬ 

sary  accelerating  potential.  The  corresponding  mass 
absorption  coefficient  mav  be  expressed  as 

7  4  x  io^  2 

u  -- — y —  cm  /gm.  These  values  are  approximately 

'.0%  smaller  than  predicted  on  the  basis  of  elastic  scat¬ 
tering  alone,  where  the  Thomas- Forml  model  of  the 
scattering  center  potential  is  assumed.  The  mean  devia¬ 
tion  of  experimental  points  from  the  attenuation  curves 
is  of  the  order  of  14  of  mercury  at  (.11  test  pressures. 

The  influence  of  multiple  scattering  on  the  constancy 
of  the  mass  absorption  coefficient  in  this  geometry  is 
apparently  inappreciable.  It  is  concluded  on  the  basis 
of  these  considerations  that  an  Instrument  employing  an 
electron  beam  and  collimated  detector  might  well  prove 
useful  lot  aerodynamic  studies  in  rarefied  gas  streams. 
(Contractor's  abstract) 


CAL. 05:004 

Califorma  U.  Inst,  of  Engineering  Research,  Berkeley. 

THF.  STRUCTURE  OF  A  SHOCK  WAVE  IN  A  GAS 
HAVING  A  LONG  RELAXATION  TIME,  by  L.  Talbot. 

Mar.  15,  1957,  23p.  illus.  refs.  'Rept.  no.  HE-150-145; 
seres  no.  20,  issue  no.  114)  (Sponsored  Jointly  by  Office 
of  Naval  Research  and  Air  Force  Office  of  Scientific 
Resea-ch  under  Nonr-22245)  AD  155323 

Unclassified 

The  shock  wave  structure  in  a  gas  possessing  a  long 
relaxation  time  for  one  of  its  ln'trnal  degrees  of  free¬ 
dom  was  investigated.  Both  the  Navier-Stokes  equations 
and  a  subsidiary  relaxation  equation  were  assumed  to 
apply  throughout  the  entire  transition.  The  behavior 
d  the  dnection  field  of  the  differential  equations  was 
examined,  and  one  particular  shock  profile  was  com¬ 
pleted  numerically.  Comparisons  were  made  with  the 
predictions  affurded  by  the  simpler  two-stage  shock 
m  )del,  wher-irt  it  it  assumed  that  the  shock  structure 
consists  of  two  distinct  regions;  an  Initial  shock  wave 
m  which  the  fast  degrees  of  freedom  of  the  gas  molecules 
undergo  change  while  the  slow  degrees  of  freedom  remain 
inert,  followed  by  a  long  relaxation  region  in  which  the 
adjustment  to  thermodynamic  equilibrium  takes  place 
A  recmcnt  between  the  results  of  the  present  theory 
and  those  of  the  two-stage  model  was  very  good.  It  is 
concluded  that  fur  shuck  waves  in  gases  having  long 
relaxation  times,  calculations  based  on  the  simple  two- 
su.e  model  give  adequate  approximations  for  the 
sU'iillleaut  parameters.  (Contractor's  abstract) 


CAL.05:005 

California  U.  Inst,  of  Engineering  Research,  Berkeley. 

PRELIMINARY  DESIGN  AND  TESTS  CF  A  PLASMA 
JET,  by  W.  Lai,  D.  H.  Sloan,  and  L.  Talbot.  Technical 
rept.  Nov.  15,  1957  [I7]p.  incl.  illus.  diagrs.  tables. 
(Rept.  no.  HE- 150- 1 53;  series  no.  20,  issue  no.  115) 
(Sponsored  jointly  by  Office  of  Naval  Research  and  Air 
Force  Office  of  Scientific  Research  under  Nonr-22245) 
AD  150581  Unclassified 

Preliminary  design  and  test  results  for  a  plasma  jet  de¬ 
veloped  (or  the  University  of  California  Rarefied  Gas 
Dynamics  I.ab.  are  presented.  It  is  an  argon  plasma  jet 
discharged  between  a  carbon  cathode  and  copper  cone 
cathode  with  intermediate  electrically  neutral  copper 
electrodes.  The  tests  show  that  the  hydrodynamic  pinch 
and  water  cooling  are  sufficient  to  protect  the  inter¬ 
mediate  electrodes;  carbon  consumption  Is  negligible. 
Potential  difference,  current,  and  arc  length  appear  to  be 
Interdependent  as  with  a  free  arc.  These  three  parame¬ 
ters  should  provide  a  very  stable  and  symmetrical  dis¬ 
charge  suitable  for  wind  tunnel  research. 


CAL.05:006 

California  U.  Inst,  of  Engineering  Research,  Berkeley. 

SUP  FLOW  OVER  A  SHORT  FLAT  PLATE,  by  J.  A. 
Laurmann.  Dec.  26,  1957,  35p.  incl.  diagrs.  (Rept.  no. 
HE-150-152;  series  no.  20,  issue  no.  116)  (Sponsored 
jointly  by  Office  of  Naval  Research  and  Air  Force 
Office  of  Scientific  Research  under  Nonr-22245) 

AD  155324  Unclassified 

Solutions  of  the  compressible  flow  Navier-Stokcs  equa¬ 
tions  have  been  obtained  for  the  problem  of  slip  flow 
over  a  short  flat  plate  at  sero  angle  of  attack  by  lineari¬ 
sation  for  small  values  of  the  ratio  of  the  plate  length  to 
the  mean  free  path  of  the  gas.  A  closed  form  solution 
was  found  poasible  in  the  compressible  case;  in  the  com¬ 
pressible  case  a  genera)  discussion  has  been  given  in 
terms  of  splitting  of  the  solution  into  transverse  and 
longitudinal  waves.  It  was  found  that  the  effect  of  viscous 
terms  of  order  higher  than  boundary  layer  theory  extends 
over  distances  «  the  leading  and  trailing  edges  ol  the 
order  of  v  .  and  thus  in  many  practical  casea  of  interest 

U 

Is  negligible.  (Contractor's  abstract) 

CAL.05-.007 

California  U.  Inst,  of  Engineering  Research.  Berkeley. 

UFT  AND  DRAG  ON  CONE  CYUNDERS,  by  T.  Nark. 

Dec.  30,  1957,  32p.  illus.  tables,  refs.  (Rept.  no.  HE- 
150-154;  series  no.  20.  issue  no.  117)  (Sponsored  jointly 
by  Office  of  Naval  Research  and  Air  Force  Office  of 
Scientific  Research  under  Nonr-22245)  AD  155159 

Unclassified 
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CAL.05:008  -  CAL.05-.011 


The  normal  and  axial  forces  were  measured  on  a  cone- 
cylinder  body  of  revolution  in  a  supersonic,  rarefied  gas 
flow  at  a  Reynolds  number  of  4050  and  a  Mach  number 
of  4.0.  The  angle  of  attack  was  varied  to  a  maximum  of 
16°.  The  final  results,  plotted  in  coefllcient  form,  were 
rimpared  tu  Newto'ilar,  hypersonic  theory  for  &r.  irMscld 
fluid.  Hie  test  was  conducted  at  such  low  Reynolds  num¬ 
bers  that  the  Newtonian  theory  did  not  adequately  repre¬ 
sent  the  axial  forces  but  when  a  skin  friction  correction 
was  applied  to  the  theory,  the  experimental  data  are  with¬ 
in  15  percent  of  the  predicted  values.  The  normal  force 
coefficient  was  adequately  predicted  by  the  Newtonian 
theory,  with  the  maximum  error  above  8°  being  10  per¬ 
cent.  The  results  of  the  experimental  program  Indicate 
that  the  axial  force  characteristics  of  a  body  of  revolu¬ 
tion  at  supersonic  speeds  and  low  Reynolds  numbers, 
where  the  boundary  layer  Is  laminar,  can  be  adequately 
predicted  from  the  Newtonian  hypersonic  theory  and  a 
suitable  skin  friction  correction.  The  Newtonian  theory 
Itself  is  sufficient  to  predict  the  normal  force  coefficient 
under  the  same  Uow  conditions.  (Contractor's  abstract) 


CAL.05  008 

California  U.  Inst,  of  Engineering  Research,  Berkeley. 

OXYGEN  RECOMBINATION  PROGRAM,  by  S.  Hoenlg. 
Preliminary  rept.  no.  1,  Oct.  15-Dec.  30,  1857.  Jan.  22, 
1958  [22]p.  lncl.  lllus.  (Rept.  no.  HE-150-155;  series  no. 
20;  issue  no.  1 18)  (Sponsored  jointly  by  Office  of  Naval 
Research  and  Air  Force  Office  of  Scientific  Research 
under  Nonr- 22245)  AD  162606  Unclassified 

An  electrodeless  discharge  apparatus  and  the  associated 
gas  handling  equipment  have  been  constructed  for  ex¬ 
periments  involving  oxygen  recombination.  A  probe 
technique  for  detection  of  atom  recombination  has  been 
developed  with  particular  emphasis  on  the  separatior  of 
frictional  heat  transfer  from  the  true  heat  input  due  to 
recombination.  Experiments  using  the  low  pressure 
supersonic  wind  tunnel  indicate  that  at  present  few  if 
any  oxygen  atoms  survive  to  enter  the  test  section.  A 
number  of  improvements  are  planned  for  the  wind  tunnel 
which,  it  is  hoped,  will  remedy  this  situation.  (Con¬ 
tractor's  abstract) 


C A1..05  009 

California  U.  Inst,  of  Engineering  Research,  Berkeley. 

A  U.OAT1NG  El.EMENT  WIND  TUNNEL  BALANCE, 
by  W.  F.  Schick.  July  IS,  1958  |27|p.  lncl.  lllus.  diagrs. 
tables,  rets.  (Rept.  no.  HE-150-159;  series  no.  20; 
issue  no.  121)  (Sponsored  jointly  by  Office  if  Naval 
Research  and  Air  Force  Office  of  Scientific  Research 
under  Nonr- 22245)  AD  203700;  PB  140584 

Unclassified 

This  report  describes  a  single  component  microbalance 
designed  expressly  for  measuring  localised  drag  near 


the  leading  edge  of  a  flat  plate  surface.  The  balance  is 
to  be  used  in  the  Low  Pressures  Project  Wind  Tunnel 
Number  Four  at  the  Richmond  Field  Station  of  California 
U.  Sensitivity  of  the  present  balance  Is  0.1  milligram 
and  the  maximum  range  is  greater  than  one  gram.  The 
sensitivity  can  be  Increased  by  increasing  the  weight  of 
the  floating  element  support.  Balance  design  Is  based 
on  a  null  system  utilizing  two  sets  of  flexure  pivots  for 
model  support  and  force  measurement.  There  are  no 
knife  edges,  rolling  or  sliding  contact  surfaces,  or  other 
devices  with  frictional  Inaccuracies  used  In  the  primary 
balance  system.  Development  of  this  balance  was 
prompted  by  the  desire  to  study  the  possible  effects  of 
slip  and  viscous  interaction  on  skin  friction  in  a  low 
density  flow.  (Contractor's  abstract) 


CAL.05:010 

California  U.  Inst,  of  Engineering  Research,  Berkeley. 

PRESSURE  DISTRIBUTIONS  ON  FLAT  PLATES  AT 
MACH  4  AND  LOW  DENSITY  FLOW,  by  J.  Aroesty. 

July  28,  1658,  55p.  refs.  (Rept.  no.  HE-150-157;  series 
no.  20;  issue  no.  120)  (Sponsored  jointly  by  Office  of 
Naval  Research  and  Alt  Force  Office  of  Scientific  Re¬ 
search  under  Nonr-22245)  AD  203699;  PB  140585 

Unclassified 

Induced  pressures  on  sharp  leading  edge  flat  plates  In 
a  supersonic  low  density  air  stream  were  measured 
over  the  range  28.7  <  Re^  <  4101  and  3.7  <  M  <  4.1. 

The  Reynolds  number  corresponding  to  the  leading  edge 
thickness  was  less  than  85,  insuring  that  blunt  leading 
edge  effects  were  negligible,  as  shown  by  an  earlier 
study  In  the  Berkeley  low  density  wind  tunnel.  The  meas¬ 
ured  pressure  distributions  agree  with  the  analysis  of 
Kuo  to  a  value  of  ^  *  2.5,  and  agree  with  the  modified 
tangent  wedge  theory  to  a  value  of  "x  -  3.5.  Beyond  a 
value  of "«  of  4,  the  pressures  are  less  than  those  pre¬ 
dicted  by  the  theories,  and  essentially  reach  a  constant 
value  of  p/p*  ■  3,5  as  the  leading  edge  is  approached. 
This  reduction  in  the  pressures  from  the  levels  pre¬ 
dicted  by  boundary  layer  theory  indicates  a  possibility 
of  slip  effects  near  the  leading  edge.  (Contractor’s 
abstract) 


CAL.05:011 

California  U.  Inst,  of  Engineering  Research,  Berkeley. 

THE  MOMENTUM  INTEGRAL  METHOD  APPLIED  TO 
THE  COMPRESSIBLE  BOUNDARY  LAYER  WITH  A 
SUP  BOUNDARY  CONDITION,  by  J.  A.  Laurmann. 

Aug.  20,  1958,  21p.  (Rept.  no.  HE-150-160;  series  no. 
20;  issue  no.  122)  (Sponsored  jointly  by  Office  of  Naval 
Research  and  Air  Foice  Office  of  Scientific  Research 
under  Nonr-2'.‘245)  AD  203:54;  PB  140787 

Unclassified 
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CAL. 05:012;  CAL. 06:036-038 


A  simple  Polhausen  type  solution  has  been  given  for  the 
two  dimensional  boundary  layer  equations  for  a  flat 
plate  with  slip,  and  the  Stewartson  transformation  has 
been  used  to  obtain  approximately  the  effect  of  compres¬ 
sibility.  The  theory,  when  used  to  compute  induced  pres¬ 
sures,  jutlds  itSults  that  the  t-ui  rtot  trend  when 
compared  with  experiment,  namely  a  reduction  of  the  in¬ 
duced  pressure  effect  as  compared  with  the  no-slip  case 

2  _ 

for  large  values  of  the  parameter  M  J  ,/Re^  .  (Con¬ 
tractor's  abstract) 


CAL. 05:012 

California  U.  Inst,  of  Engineering  Research,  Berkeley. 

DESIGN  CONSIDERATIONS  AND  INITIAL  EVALUATION 
Of  MODEL  B  PLASMA  GENERATOR,  fry  W.  Lai,  J 
Gustavson,  and  L.  Talbot.  Sept.  5,  1958  [13]p.  incl. 
illus.  tables.  (Rept.  no.  HE-150-161;  series  no.  20; 
issue  no.  123)  (Sponsored  jointly  by  Office  of  Naval  Re¬ 
search  and  Air  Force  Office  of  Scientific  Research 
under  Nonr-22?45)  AD  204400  Unclassified 

An  improved  dc  arc  plasma  generator  is  described.  The 
general  >perati  ji.  j!  the  ur.it  it  as  fcUjws:  The  dc  arc 
burns  between  the  rear  electrode,  which  is  the  cathode, 
and  an  anode,  which  can  be  either  the  expansion  nozzle 
or  the  constricting  orifice  (constrictor).  Gas  is  intro¬ 
duced  in  the  arc  chamber,  passes  through  the  arc,  and 
expands  thr  >ugh  the  constrictor/nozzle  assembly  into 
Utr  tput  eh  . :nbt  r,  which  U  matnUUiied  roallnuvxuUy  at  a 
low  pressure  bv  vacuum  pumps.  In  passing  through  the 
elect  le  ap,  the  gas  maintains  the  arc  and  is  heated 
to  a  The  resultant  flow  is  a  supersonic  low 

uens  jet,  of  mgn  total  entnaipy.  (AST1A  aostract) 


CAL. 06:036 

California  U.  Inst,  of  Engineering  Research,  Berkeley. 

RECENT  OBSERVATIONS  OF  SLIP  IN  RAREFIED  GAS 
ft  t)WS  (Abxtrxrtt  by  f .  C  Hurlbul  and  F  Merltr 
[1957]  [  l]o.  (Sponsored  jointly  by  Office  of  Naval  Re¬ 
search  and  Air  Force  Office  of  Scientific  Research  under 
N7onr-2C503)  Unclassified 

Presented  at  meeting  of  the  Amer.  Rhys.  Soc.,  New 
York,  Jan.  30-Feh  2,  1857. 

Published  in  Bull.  Amer.  Rhys.  Soc.,  Senes  II.  v.  2;  45, 
Jan.  30,  1957. 

Values  4  the  UngenUa l  momentum  tntratter  ruwUtrteul 
n  have  been  determined  from  measurements  of  drag  in 
a  rotating  cylinder  apparatus,  laminar  flaws  of  various 
pure  gases  and  of  air  at  pressures  in  the  range  15  to  250 
microns  Hg  were  established  between  concentric  cylin¬ 
ders.  Values  uf  the  momentum  transfer  coefficient  were 
found  to  be  dependent  on  the  pressure  history  uf  the 


apparatus.  When  the  cylinder  surface  was  held  at  0.01 
micron  Hg  for  a  period  of  several  days,  values  of  cr  of 
approximately  0.9  were  measured  for  air.  When  the 
surface  was  held  at  a  pressure  of  250  microns,  Hg  values 
of  o  were  found  to  decrease  with  time  reaching  approxi¬ 
mate^  0.6  alter  a  number  ol  days.  Thtoe  le&aVts  art 
considered  in  light  of  other  available  evidence  including 
that  obtained  from  measurements  of  molecular  scattering 
at  the  satiate "...  a  mcAecnlar  beam  apparatus. 


CAL. 06:037 

California  U.  [Inst,  of  Engineering  Research]  Berkeley. 

STUDIES  OF  MOLECULAR  SCATTERING  AT  THE 
SOLID  SURFACE,  by  F.  C.  Hurlbut.  [1957]  [7]p.  incl. 
diagrs.  [Sponsored  jointly  by  Office  of  Naval  Research 
and  Air  forte  Office  ul  SneTrtVfU.  Research  under 
N7onr-29503]  Unclassified 

Published  in  Jour.  Appl.  Rhys.,  v.  28:  844-850,  Aug.  1957. 

Experimental  studies  of  molecular  scattering  at  the 
gas-surface  interface  are  described  in  which  molecular 
beams  of  Ng  were  scattered  at  surfaces  of  steel,  alumi¬ 
num,  and  glass.  Polar  surveys  of  the  issuing  molecular 
flux  indicate  the  scattering  to  be  well  represented  by  a 
cosine  distribution  in  most  cases.  A  moderate  deviation 
from  such  a  distribution  was  observed  in  the  case  of 
the  glass-^  interaction.  It  is  shown  how  measurements 

i_I  scattering  at  thr  surface  may  be  used  in  derive  values 
of  the  momentum  transfer  coefficient,  f(s).  In  a  rarefied 
gas  flow  where  s  Is  defined  as  the  ratio  of  the  mass 
speed  of  the  flow  to  the  most  probable  thermal  speed  of 
the  molecules.  In  order  to  complete  the  calculation 
where  scattering  information  alone  Is  available  from  ex¬ 
periment,  assumptions  must  be  made  relating  to  the 
energy  exchange  at  the  surface.  In  the  case  of  the  pres¬ 
ent  calculation,  where  a  surface  interaction  model  was 
formed  In  part  from  the  glaas-Ng  scattering  data,  two 

extremal  assumptions  relating  to  the  energy  exchange 
lead  to  values  of  f(s)  of  approximately  0.97  at  s  -  0.1. 
(Contractor's  abstract) 


CAL. 06:038 

Cali*', rrui  U.  [Inst.  tV  Engineering  Research]  Berkeley , 

AN  IONIZATION  GAUGE  DETECTOR  FOR  MOLECULAR 
BEAMS  (Abstract),  by  F.  C.  Hurlbut.  [1958]  [l]p.  (Spon¬ 
sored  jointly  by  Office  of  Naval  Research  and  Air  Force 
CtfVe  of  SeWntUw  Reseat*"*  under  [Nl-jur-lttOl]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  29- Feb.  1,  1958. 
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Published  In  Bull.  Amur.  Phys.  Soc.,  Series  H,  ▼.  3:  58, 

5S5T557W8. 

The  amplication  of  Ionisation  gauges  to  the  detection  of 
molecular  beams  Is  discussed  and  the  performance  of 
an  existing  detection  system  for  surface  scattering 
studies  Is  described.  Beame  of  argon  and  of  nitrogen 
hare  been  employed  to  the  present  writing.  Minimum 
resolvable  pressure  Increments  within  the  gauge  volume 

due  to  the  beam  are  of  the  order  of  10* 11  mm  Hg. 
Limitations  of  the  system  are  considered  In  relation  to 
thoee  of  other  currently  available  detection  syetems. 


CAL. 06:030 

California  U.  [Inst,  of  Engineering  Research]  Berkeley. 

THE  FREE  MOLECULE  PROBE  AND  ITS  USE  FOR 
THE  STUDY  OF  LEADING  EDGE  FLOWS,  by  J.  A. 
Laurmann.  [1058]  [0]p.  lncl.  Ulus,  dlagre.  tables,  refs. 
(Sponsored  ]olnUy  by  Office  of  Naval  Reeearch  and  Air 
Force  Office  of  Scientific  Reeearch  under  [N7onr-29503]) 

Unclassified 

Published  In  Phys.  Fluids,  v.  1:  460*477,  Nov. -Dec. 

Toss; 

The  development  of  a  free  molecule  probe  for  use  as  an 
instrument  In  the  Investigation  of  two  dimensional  rare¬ 
fied  gas  flow  fields  Is  described.  The  probe  consists 
of  a  cross-stream  cylindrical  wire  of  diameter  small 
compared  with  the  mean  free  path  of  the  gas.  Measure¬ 
ment  of  the  probe  temperature  and  heat  transfer  char- 
acterletlcs  yields  Information  that  can  be  related  theo¬ 
retically  to  the  state  of  the  flowing  gas.  This  paper 
describee  the  use  of  such  Information  in  the  study  of  the 
qualitative  nature  of  the  supersonic  flow  about  sharp  lead¬ 
ing  edges  In  regions  where  rarefaction,  slip,  and  boundary 
layer-shock  wave  Interaction  effects  are  Important.  The 
results  showed  dearly  the  effect  of  Increasing  density. 
Thus,  at  the  lowest  densities  and  Mach  numbers,  a 
clearly  defined  shock  wave  and  boundary  layer  emerged 
from  a  region  of  mixed  compressive  and  viscous  action 
at  the  leading  edge,  while  at  the  higher  densltlee  and 
Mach  numbere  there  was  a  large  region  of  strong  bound¬ 
ary  layer-shock  wave  Interaction  and  a  considerable  de¬ 
lay  In  the  formation  of  clearly  defined  shock  wave. 
(Contractor's  abstract) 


CAL.17:001 

California  U.  Minerals  Research  Lab.,  Berkeley. 

INTERNAL  STRESSES  IN  MODEL  CERAMIC  SYSTEMS, 
by  R.  M.  Fulrath.  Technical  progress  rapt.  no.  1. 

Mar.  30,  18S8.  [S»Jp.  lncL  Ulus,  dlagrs.  tables. 

(A  FOSR-  TN-58-734)  (AF  49(838)4)  AD  300887 

Unclassified 


CAL.  06:039;  CAL.  17.-001; 
CAL.  18:001,  003 


Presented  at  meeting  of  the  Amer.  Ceramic  Soc., 

Allred,  N.  Y.,  Sept.  10,  1957. 

Also  published  In  Jour.  Amer.  Ceramic  Soc.,  v.  43: 
415-04,  Sept"l?59. 

Model  ceramic  systems  of  crystals  and  glass  fabricated 
by  vacuum  hot  compaction  have  been  used  to  study  meth¬ 
ods  of  datectloo  of  Internal  stress  on  the  crystalline 
phase.  Effects  of  the  volume  fraction  of  the  glass,  com¬ 
paction  temperature  and  time,  and  crystal  particle  size 
In  modifying  Induced  Internal  stress  are  presented. 

These  effects  together  with  x-ray  diffraction  and  wetting 
studies  Indicate  that  Internal  stress  development  la 
closely  connected  to  wetting  of  the  crystal  by  the  glass 
and  the  formation  of  a  second  crystalline  phase.  Limited 
results  regarding  Internal  stress  effects  on  strength  of 
ceramic  bodies  indicate  increasing  internal  stress  on  the 
crystal  phase  decreases  the  modulus  of  rupture  when  tho 
particle  sixe  of  the  crystal  component  remains  constant 
The  results  Indicate  that  the  fuU  potential  of  ceramic 
systems  may  not  be  realized  with  the  presence  of 
Internal  stress.  (Contractor's  abstract) 


CAL.  18:001 

California  U.  Minerals  Reeearch  Lab.,  Berkeley. 

THE  MECHANICAL  PROPERTIES  OF  SOME  IONIC 
MATERIALS,  AND  THE  EFFECT  OF  SURFACE  CONDI¬ 
TIONS  ON  THEIR  ROOM  TEMPERATURE  DUCTILITY, 
by  E.  R.  Parker,  J.  A.  Pask  and  others.  Nov.  1957  [24]p. 
lncl.  lllus.  dlagrs.  refs.  (Technical  rept  no.  1;  Series 
no.  109;  issue  no.  1)  (AFOSR-TN-57-731)  (AF  49(638)- 
56)  AD  136715  Unclassified 

The  ductility  of  several  freshly  cleaved  soUds  having 
cubic  crystal  symmetry  has  been  measured  by  static 
bend-testing.  Freshly  prepared  samples  were  found  to 
be  substantially  ductile.  Oxygen  and  nitrogen  environ¬ 
ments  produced  surface  brittleness.  Two  materials, 

L1F  and  MgO,  did  not  show  air  embrittlement  Controlled 
Impurity  tests  on  L1F  showed  that  there  is  a  marked 
decrease  In  ductility  with  impurity  concentration  In¬ 
crease. 


CAL.18:002 

California  U.  Minerals  Research  Lab.,  Berkeley. 

THE  EFFECT  OF  IMPURITIES  AND  HEAT  TREATMENT 
ON  THE  DUCTILITY  OF  MgO,  by  A.  E.  Go  rum,  W. 
luhman,  and  J.  A.  Pask.  Dec.  1958  [19]p.  lncl.  Ulus, 
dlagrs.  (Technical  rept  no.  3;  series  no.  109;  issue  no. 

3)  (AF06R-TN-58-1061)  (AF  49(638)58)  AD  307321; 

PB  139467  Unclassified 

Also  published  in  Jour.  Amer.  Ceram.  Soc.,  v.  43: 

S41-I4!,  MayTRo. 
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Hie  effects  o!  impurities  and  thermal  history  on  the 
formation  and  growth  of  slide  bands  In  MgO  crystals 
were  Investigated.  Slip-band  formation  and  growth  was 
studied  in  a  gold-coated  specimen.  When  slip  occurs, 
dislocations  accumulate  in  the  slip  bands,  interactions 
take  place,  and  slip  decreases  or  stops  in  these  regions 
of  a  crystal.  The  slip  then  transfers  to  another  area. 

An  etch  pit  technique  verified  that  slip  bands  act  as 
barriers  to  slip  on  other  systems.  Impact,  bending,  and 
tensile  data  were  obtained  before  and  after  heating  MgO 
crystals  to  2200*C  for  one-half  hour  to  study  the  effects 
of  heating  on  properties.  An  MgO  crystal  containing 
either  30  or  3000  ppm  Fe  had  a  much  higher  flow  stress 
than  a  crystal  with  10  ppm  Fe;  however,  the  ductility 
for  the  crystal  with  30  ppm  Fe  was  much  lower.  In¬ 
creasing  the  Fe  content  to  3000  ppm  caused  an  additional 
but  proportionately  smaller  effect.  Relatively  small 
amounts  of  impurity  can  greatly  affect  the  strength  and 
ductility  of  MgO.  The  Impurity  may  move  to  and  from 
dislocations,  l.e.,  moving  away  during  heating  and 
collecting  again  during  cooling  if  the  rate  is  slow  enough. 
Heat  treatment  apparently  causes  effective  pinning  of  the 
dislocations  in  the  order  slip  bands.  The  more  dis¬ 
locations  present  in  a  structure,  the  greater  la  the  effect 
on  strength  and  ductility.  (ASTIA  abstract) 


CAL.18:003 

California  U.  Minerals  Research  Lab.,  Berkeley. 

EFFECT  OF  SURFACE  CONDITIONS  ON  ROOM-TEM¬ 
PERATURE  DUCTILITY  OF  IONIC  CRYSTALS,  by 
A.  E.  Gorum,  E.  R.  Parker,  and  J.  A.  Pask.  [1958] 

(4]p.  lncl.  lllus.  dlagrs.  refs.  [AF  49(638)56] 

Unclassified 

Published  in  Jour.  Amer.  Ceramic  Soc.,  v.  41:  161-164, 


With  the  progress  on  dislocation  theories  and  a  better 
understanding  of  flow  phenomena,  it  was  predicted  that 
a  class  of  materials  normally  considered  to  be  brittle, 
namely,  Ionic  solids  having  cubic  crystal  structures, 
would  possess  a  degree  of  ductility.  Experimental  re¬ 
sults  on  a  number  of  ionic  materials  indicate  that  fare- 
centered  cubic  and  body-centered  cubic  Ionic  materials 
ran  exhibit  a  considerable  amount  of  ductility  under 
controlled  condition*.  It  was  found  that  these  materials 
are  Inherently  ductile  rather  than  brittle  and  that  there 
appear  to  be  two  factors,  a  surface  reaction  with  com¬ 
ponents  of  the  air  and  impurity  concentration,  that  exert 
control  over  the  ductility.  The  examination  of  the  air 
embrittlement  indicated  that  oxygen  and  nitrogen  are 
the  cause  of  decreased  ductility  in  water-soluble  salts 
such  as  KC1  and  KBr.  The  effect  on  the  surface  can  be 
inhibited  by  surface  treatment  or  by  Immersion  in  oil. 
Other  materials  such  as  MgO  and  Li  F  do  not  seem  to 
exhibit  a  surface  embrittlement.  MgO  does,  however, 
show  a  time-dependent  ductility  that  is  attributed  to  the 
presence  of  impurities.  (Contractor's  abstract) 


CLA.04:004 

California  U.  [Dept,  of  Engineering]  Los  Angeles. 

A  MODEL  OF  HETEROGENEOUS  SLIP  MECHANISM 
IN  METALS  (Abstract),  by  N.  E.  Friedman  and  D. 
Rosenthal.  [1957]  [l]p.  (AF  18(600)1022) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Stanford  U.,  Calif.,  Dec.  19-21,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2: 

372,  Dec.  ift,  1957. 

Heterogeneous  grain  deformation,  easy  and  difficult  slip, 
orientation  dependence  of  lattice  strains  have  led  to  a  re¬ 
vision  of  Taylor’s  homogeneous  five  slip  mechanism  in 
plastically-deformed  polycrystalline  metals  as  follows. 
The  deformation  is  assumed  to  start  as  a  single  slip  in 
the  grain  Interior  and  revert  to  multislip  near  the  bound¬ 
ary  in  the  fraction  mV  of  the  grain  volume,  V.  If  defor¬ 
mation  bands  are  disregarded,  a  linear  variation  of  the 
rotation  vector  can  be  assumed  in  each  grain.  The  dis¬ 
placement  vector  mV  is  then  the  solution  of  Laplace’s 
equation  with  conditions  of  single  slip  on  the  inner  bound¬ 
ary  and  uniaxial  tension  on  the  outer  boundary.  Because 
of  the  intractable  form  of  the  problem  the  strains  in  the 
interior  are  estimated  from  the  known  values  on  the 
boundaries.  Following  Bishop's  analysis  a  monotonic 
variation  with  m  is  found  for  o/t  (applied/resolved  shear 
stress  ratio)  in  almost  every  orientation.  Large  orienta¬ 
tion  dependence  of  lattice  strains  is  thus  explainable  by 
variation  of  m  as  well  as  variation  of  resolved  shear 
stress-strain  relationships. 


CLA.04.005 

California  U.  [Dept,  of  Engineering]  Los  Angeles. 

X-RAY  EVIDENCE  OF  HETEROGENEOUS  PLASTIC 
DEFORMATION  IN  METALS  (Abstract),  by  D.  Rosenthal 
andW.  B.  Grupen.  [1957]  [l]p.  (AF  18(600)1022) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Stanford  U„  Calif.,  Dec.  19-21,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  11,  v.  2:  372, 
Dec.  lO,  1957. 

Lattice  strains  in  a  polycrystalline  aluminum  alloy  were 
determined  under  uni  axial  compression  from  shifts  of 
various  x-ray  diffraction  peaks.  In  the  plastic  range  the 
results  Indicated:  (a)  easy  and  difficult  slip,  (b)  less 
strain  hardening  in  the  surface  grains  than  in  the  bulk 
of  metal,  and  (cj  largv  vsriauun  u!  mituiu  iiaiuciuua;  with 
x-ray  orientation.  These  and  other  reported  discrepan¬ 
cies  with  Taylor’s  homoeener-::  fiv;  .up  mechanism  of 
plastic  dc formation  have  led  to  a  modified,  heterogeneous, 
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model  of  slip.  In  thi*  model  the  variation  ol  (train 
hardening  with  poeition  and  orientation  la  ahown  to  be 
conaiatent  with  the  behavior  oi  elngle  cryetala.  Alao, 
resolved  shear  etreas-etrain  relationahlpa  for  various 
grain  aggregates  can  be  derived  from  lattice  strain  data 
with  the  help  ol  the  model.  These  relationahlpa  are 
found  to  be  within  the  limits  oi  scatter  obtained  lor  single 
crystals,  (Contractor  'e  abstract,  modified) 


C LA. 04:006 

California  U.  Dept,  of  Engineering,  Los  Angeles. 

PLASTIC  DEFORMATION  OF  SURFACE  AGGREGATES 
IN  F.C.C.  METALS,  by  D.  Rosenthal,  N.  E.  Friedmann 
and  others.  Feb.  1058,  64p.  lncl.  illue.  diagrs.  tables, 
refs.  (AFOSR- TR-58-48)  (AF  18(600)1022)  AD  154108 

Unclassified 

Deviations  from  proportionality  in  the  lattice  strain- 
stress  diagrams  obtained  from  x-ray  diffraction  study 
of  plastically  deformed  polycrystalline  aggregates  can¬ 
not  be  reconciled  with  Taylor's  homogeneous  five  slip 
mechanism  of  plastic  flow.  To  account  for  the  observed 
discrepancies  a  heterogeneous  slip  mechanism  la  postu¬ 
lated.  Part  I  describes  the  relevant  theory  and  derives 
a  lower  bound  for  the  expression  of  the  applied  stress 
causing  yielding  of  a  particular  crystalline  aggregate  in 
uniaxial  loading.  Good  qualitative  agreement  is  obtained 
in  Part  II  when  these  expressions  are  compared  with  the 
results  of  an  x-ray  diffraction  study  of  polycrystalline 
Aluminum  alloy.  Within  the  scope  of  this  study  it  is  con¬ 
cluded  that  the  proposed  theory  is  particularly  suited  to 
the  analysis  of  plastic  behavior  of  surface  grain  aggre¬ 
gates  at  the  initial  stages  of  plastic  deformation.  A  note 
appended  to  thle  report  describee  a  novel  technique 
enabling  the  etudy  to  be  extended  to  large  plastic  defor¬ 
mations.  (Precision  Lattice  Parameter  Measurement 
of  Imperfect  Cryetala,  by  R.  Aeimow.)  (Contractor's 
abstract) 


CLA.05:001 

California  U.  Dept  of  Engineering,  Los  Angeles. 

PLASTIC  DEFORMATION  OF  FACE-CENTERED  CUBIC 
METALS,  by  T.  H.  Lin,  L.  Meirovltch.  and  B.  Ueb. 

Nov.  1957,  27p.  lncl.  diagre.  tables,  refs.  (AFOSR-TN- 
58-37)  (AF  49(638)20)  AD  148076  Unclassified 

The  method  of  minimum  sums  of  slips  or  of  maximum 
work  results  in  a  number  of  combinations  of  5  slips 
available  for  the  given  imposed  strain  on  the  crystal. 
These  combinations  can  exist  in  different  proportions, 
so  that  there  are  not  only  a  number  of  rotations  corre¬ 
sponding  to  the  number  of  combinations  of  5  slip  sys¬ 
tems,  but  a  ge  oi  rotations.  In  a  number  of  cases 
the  range  covers  rotation  vectors  in  all  directions  in  the 
stereographic  triangle.  The  method  of  considering  the 
elastic  strain  determine*  more  definitely  the  rotations 


of  a  crystal  under  a  given  strain,  and  this  method  ie 
applied  to  the  calculation  of  the  texture  of  aluminum 
polycrystal  subject  to  axial  deformation.  The  observed 
texture  of  70-30  brass  does  not  agree  with  the  texture 
calculated  by  considering  elastic  strains. 


CLA.0S:002 

California  U.  Dept  of  Engineering,  Los  Angela*. 

A  POLYAXIAL  INELASTIC  STRESS-STRAIN  RELA¬ 
TIONSHIP  OF  FACE-CENTERED  CUBIC  METALS,  by 
T.  H.  Lin.  Jan.  1958,  18p.  lncl.  diagrs.  refs.  (AFOGR- 
TN-58-151)  (AF  49(638)20)  AD  152177  Unclassified 

A  simplified  model  is  considered  in  which  crystals  with 
a  common  elip  plane  are  treated  as  one  group.  Each 
group  la  subject  to  the  aggregate  stress  and  slide  to¬ 
gether  on  the  common  plane  Independent  of  other  groups. 
The  error  in  stress-strain  relations  introduced  by  this 
model  la  decreased  by  using  polycrystal  uniaxial  tast 
data  instead  of  single  crystal  tests  to  find  the  shear 
stress  vs  plastic  strain  on  a  plane.  For  thle  model 
there  la  a  yield  curve  on  every  plane.  Each  point  on  the 
yield  curve  glvee  a  tangent  plane  to  the  yield  suriac*  in 
the  6-dimenalonal  stress  space.  It  gives  a  smooth  yield 
curve  on  each  plane  but  a  corner  in  the  yield  surface. 
Because  of  latent  hardening,  the  displacement  of  the 
yield  curve  on  one  plane  Induces  the  motion  of  many 
yield  curves  on  the  planes.  A  number  of  inelastic  load¬ 
ings  are  calculated,  and  the  results  show  that  the  present 
theory  give*  better  agreement  than  previous  theories. 
(Contractor’*  abstract) 


CLA.05-.003 

California  U.  (Dept,  of  Engineering]  Los  Angelas. 

ON  8TRE88-8  TRAIN  RELATIONS  BASED  ON  SUPS, 
by  T.  H.  Lin.  (1958]  [7]p.  lncl.  diagrs.  refs.  (AF  49- 
(638)20)  Unclassified 

Published  in  Proc.  Third  U.  S.  Nat'l.  Congress  of 
AppL  Mech.,  Brown  U.,  Providence,  R.  I.  (June  11-14, 
1958),  N.  Y„  Amir.  Soc.  Mech.  Engineers,  1958,  p.  581- 
587. 

Basic  assumptions  used  in  the  clip  polyaxlal  stress- 
strain  relations  of  Batdorf  and  Budlanaky  (Jour.  Appl. 
Mech.,  v.  323,  Dec.  1954)  are  compared  to  those  assump¬ 
tions  in  the  slip  stress-strain  relations  proposed  by  the 
writer.  The  latter  elip  theory  is  modified  to  include  the 
effect  of  latent  hardening.  A  number  of  inelastic  loading* 
have  been  calculated.  For  the  caee*  calculated,  the 
present  theory  gives  better  agreement  than  the  previous 
theories.  (Contractor'*  abstract) 
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CUP.01:001 


California  U.  School  of  Medicine,  Loa  Anftlaa. 


Cambridge  O.  Praia,  Now  York. 


THE  EFFECT  OF  CEREBRAL  ANOXIA  ON  BEHAVIOR 
AND  BRAIN  FUNCTION  IN  TRAINED  ANIMALS,  by  R. 
Gunter.  Mar.  15,  1057  (14]p.  incl.  dlagrs.  tablet. 

(AF  18(009)14)  Unclassified 

Fourteen  cats  were  trained  to  perform  various  tasks. 
Careful  records  were  kept  of  their  performances.  Also 
their  visual  Intensity  thresholds,  discrimination  rever¬ 
sal*,  and  paw  preferences  were  determined.  These  ob¬ 
servations  were  later  compared  with  post-anoxia  de¬ 
terminations. 


JOURNAL  OF  FLUID  MECHANICS,  ed.  by  G.  K. 
Batchelor.  July  1,  1058-June  30,  1080.  (MIPR-880- 
50-3  and  Nonr-354800)  Unclassified 

This  periodical  Is  devoted  exclusively  to  theoretical  and 
experimental  research  Investigations  of  all  aspects  of 
fluid  mechanics.  The  contributors  Include  a  la  rye  per¬ 
centage  of  the  leadlnc  American  and  British  research 
workers  In  fluid  mechanics.  The  subjects  Include  hydro¬ 
dynamics  (both  laminar  and  turbulent  flows);  subsonic, 
supersonic,  and  hypersonic  {as  dynamics;  wave  motions; 
beat  transfer;  magnetohydrodynamles,  etc. 


CLA.06-.002 

California  U.  School  of  Medicine,  Los  Angeles. 

PERSISTENCE  OF  ELECTRICAL  ACTIVITY  IN  THE 
HEART  AFTER  CLINICAL  DEATH,  by  P.  Sabawala, 

R.  Gunter,  and  R.  D.  Walter.  [1057]  [10]p.  Incl.  dlagra. 
(AF  18(803)14)  Unclassified 

Electrical  activity  has  been  known  to  persist  In  die  heart 
long  after  other  signs  point  to  the  "death”  of  die  animal. 
A  description  Is  given  of  an  experiment  with  one  cat  that 
formed  part  of  a  large  group  subjected  to  acute,  total 
anoxic  anoxia.  The  data  presented  suggest  that  an  ap¬ 
parently  normal  EKG  was  obtained  from  a  heart  which 
was  not  performing  efficiently  as  a  pump.  (Contractor's 
abstract) 


CLA.07:001 

California  U.  [Suita  Barbara  Coll.]  Goleta. 

HIGH-ENERGY  NEUTRON  CROSS  SECTIONS  (Abstract), 
by  P.  H.  Barrett.  [1057]  [l]p.  [AF  40(838)0] 

Unclassified 


Presented  at  meeting  of  the  Amer.  Pbys.  Soc., 

Stanford  U.,  Calif.,  Doc.  10-31,  1057. 

Published  in  Bull.  Amer.  Phya.  Soc.,  Series  □,  v.  2:  370 
WTKenV,  1857. 


CAR.04:014 

Carnegie  Inst,  of  Tech.  Dept,  of  Mathematics, 

Pittsburgh,  Pa. 

THE  LEAST  EIGENVALUE  OF  HILL’S  EQUATION,  by 
R.  A.  Moore.  Jan.  1057  [18]p.  (Technical  rcpt.  no.  14) 
(AF08R-TN-57-48;  (AF  18(600)1138)  AD  115087 

Unclassified 

Also  published  In  Jjur.  Analyse  Math.  (Jerusalem),  v.  5: 
IH-fiTHW/W57. 

The  functional  dependence  of  the  least  eigenvalue  (—  a) 
of  Hill's  equation 

y”M-aebq(x))y-0 

on  the  parameter  b  Is  Investigated.  Here  q  Is  a  periodic 
function  of  period  one  with  mean  aero,  and  y  is  required 
to  be  periodic  with  period  on*.  By  using  various  Shirmlan 
theorems,  the  author  proves  the  following  and  other  simi¬ 
lar  properties  of  the  function  a(b):  a(b)  Is  convex,  a(0)  ■ 
a'(0)  -  0,  and 

fmb— m*w'*  (b£  2mw'*) 

IwV  (2mw‘ *  £tta2Mw~ *) 

Mb— m*w*J  (b^2Mw**) 

whore  m  and  M  are  the  minimum  and  maximum  values 

of  q,  while  w  Is  the  maximum  value  of 
oi  (ji  tjil.  (Math.  Rev.  abstract) 


lji*d(*)8*l  tor 
*1 


A  high-energy  beam  of  neutrons  was  produced  by  8.9-bev 
protons  from  the  Bevatron  striking  a  polyethylene  target. 
The  absorption  cross  section  for  neutrons  In  this  beam 
has  been  measured  for  Fb,  Al,  Cu,  and  nuclear  emulsion. 
The  neutrons  are  detected  by  nuclear  emulsions  using  the 
density  of  stars  and  star  sis*  as  the  basis  of  the  analysis. 
Cross  sections  obtained  will  be  compared  with  other 
measurements  of  cross  section  for  high-energy  neutrons 
and  protons. 


CAR.04:015 

Carnegie  Inst  of  Tech.  Dept  of  Mathematics, 

Pittsburgh,  Pa. 

NDI-TYPE  GAMES,  by  E.  W.  Adams  and  D.  C.  Benson. 
Dec.  1058  [47]p.  tneL  tables.  (Technical  wmt.  no.  13) 
(AFOBR-TN-57-50)  (Sponsored  Jointly  by  Air  Fore* 
Office  of  Scientific  Research  under  AF  10(800)1136  and 
Office  of  Ontaance  Research)  AD  115080 

Unclassified 
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CAR.04:016  -  CAR.04:018 


A  general  axiomatic  characterization  of  the  clue  of 
games  elm  liar  to  Nlm  is  given  and  die  general  properties 
of  the  equivalence  classes  of  positions  are  mentioned. 

The  most  general  Nlm-type  game  is  shown  to  be  isomor¬ 
phic  to  an  "ordlnal-Nlm  game”  In  which  the  positions  are 
arbitrary  finite  sets  of  finite  and  denumerable  ordinal 
number#  closed  under  a  "natural  sum"  operation  and  In 
which  a  move  transforms  one  ordinal  number  "position" 
to  a  lower  ordinal  number,  creating  a  problem  In  game 
analyels  In  the  theory  of  finite  and  denumerable  ordinal 
numbere.  the  general  theory  Is  applied  to  Nlm,  Kay  lee, 
and  some  variations  of  Kay  lee.  The  determination  of  the 
equivalence  clasees  for  Kaylee  and  Its  variations  Is  pro¬ 
grammed  for  a  digital  computer  (LB.M.  6S0).  Hie  com¬ 
putations  with  certain  general  considerations  determines 
the  equivalence  classee  for  Kaylee  and  eeveral  varia¬ 
tions.  In  some  of  the  equivalence  classes  a  surprising 
periodicity  Is  shown  to  hold  for  some  of  the  particular 
variations  analyzed. 


CAR.04:016 


the  dual  of  C(X)  Into  the  sub  measure  ring  of  Q  de¬ 
termined  by  &0  such  that  h  •  J^y  for  each  Ar^&o; 

y  la  the  mapping  of  U  into  S,  the  dual  of  a  real  separable 
Banach  space  B,  such  that  for  each  point  x  In  B,  (xy(w)) 
la  a  measurable  function  of  w,  and  J (x,y(w))  du(w) 
exists.  (A8TIA  abstract) 


CAR.04:017 

Carnegie  Inst  of  Tech.  Dept,  of  Mathematics, 

Pittsburgh,  Pa. 

ON  THE  OSCILLATION  OF  SOLUTIONS  OF  SELF- 
ADJOINT  LINEAR  DIFFERENTIAL  EQUATIONS  OF 
THE  FOURTH  ORDER,  by  W.  Leighton  and  Z.  Nehari. 
Mar.  1057,  BBp.  (Technical  rept  no.  16)  (AFOSR-TN- 
57-102)  (AF  18(600)1138)  AD  120451  Unclassified 

Also  published  In  Trans.  Amer.  Math.  Soc.,  v.  88:  325- 


Carnegie  Inst,  of  Tech.  Dept  of  Mathematlce, 

Pittsburgh,  Pa. 

CONDITIONAL  PROBABILITY  DISTRIBUTION  IN  THE 
WIDE  SENSE,  by  L.  E.  Dublns.  Feb.  1857,  8p.  lncl.  refs. 
(Technical  rept  no.  15)  (AFOSR-TN-57-80)  (AF  18- 
(600)1138)  AD  120426  Unclassified 

Also  published  In  Proc.  Amer.  Math.  Soc.,  v.  8:  1088- 
1082,  Dec.  i&Sl 

Proof  la  given  that  the  result  of  Doob  (Stochastic 
Processes,  New  York,  1853)  relative  to  a  conditional 
distribution  In  the  wide  sense  holds  If  X  le  any  locally 
compact  Hausdorff  space  whose  one  point  compactifl ca¬ 
tion  is  metrlaable.  The  following  main  theorem  Is 
proved:  Let  Q  -  (U,  Tl,  u]  be  a  probability  space  and 
H  to  -subfield  of  t/.  Suppose  X  la  a  locally  compact 

Hausdorff  space  whose  one  point  compactlttcatlon  Is 
metrlzable,  and  let  y  be  a  measurable  transformation 

of  U  Into  X  (l.e.  y*1CY)»®  for  each  Balre  subset  Y  of  X); 
then  there  exists  a  function  p  of  Y  and  w  for  which  con¬ 
ditions  (1),  (U),  and  (til)  hold.  (1)  p(Y,w)  le,  for  each 
fixed  w,  a  probability  measure  defined  on  the  Balre  sub- 
eets  of  X;  (11)  p(Y,w)  Is,  for  each  Y,  a  function  measur¬ 
able  relative  to  2^;  and  (ill)  JA  p(Y,w)du(w)  • 

u(Any'1(Y))  for  each  A«  Va  and  each  Balre  subset  Y  of 

X,  A  Is  a  set  of  varlablee  w.  If  X  le  only  assumed  to  be 
a  locally  compact  Hausdorff  space  then  C(X),  toe  Banach 
space  of  all  continuous  real  functions  of  X  which  vanish 
at  . ,  need  not  be  separable  and  the  conditional  expecta¬ 
tion  of  y  with  respect  to  l(Q  need  not  be  a  point  function 

but  would  be  a  generalised  random  variable.  With  tech¬ 
nics!  modifications  in  the  proof  of  toe  main  theorem,  It 
can  be  shown  that  there  exisia  a  s  -algebra  homomor¬ 
phism  h  defined  on  toe  weak  star  measurable  subsets  of 


A  systematic  Investigation  of  toe  oscillation  properties 
of  toe  solutions  of  certain  classee  of  self  adjoint  linear 
differential  equations  of  fourth  order  le  given.  The 
moat  general  equation  of  this  type  Is  of  toe  form 
(r(x)y")»  +  (q(x)y')'  +  P(x)y  -  0,  r(x)  >  0,  where,  In  toe 
Interval  considered,  r(x),  q(x)  and  P(x)  are  functions  of 
C",  C'  and  C,  respectively  and  toe  prime  denotes  differ¬ 
entiation  with  respect  to  x.  Hie  functions  are  assumed 
to  be  defined  and  to  belong  to  toe  classes  Indicated  In  toe 
Interval  (0,*).  Part  1  is  devoted  to  toe  study  of  toe  solu¬ 
tions  of  (r(x)y")  -  p(x)y  -  0,  r(x)  >  0,  p(x)  >  0  and  Part  n 
to  toe  study  of  toe  solutions  of  (r(x)y")"  +  p(x)y  -  0, 
r(x)  >  0,  p(x)  >  0.  A  number  of  transformations  of  toe 
general  equation  including  transformations  Into  toe  equa¬ 
tions  of  Parts  I  and  n  are  also  studied. 


CAR.04:018 

Carnegie  Inst  of  Tech.  Dept,  of  Mathematics, 

Pittsburgh,  Pa. 

A  FUNCTION-THEORETIC  SOLUTION  OF  CERTAIN 
INTEGRAL  EQUATIONS  I,  by  A.  E.  Heins  and  R.  C. 
MacCamy.  May  1857  [16]p.  (Technical  rept  no.  18) 
(AFOSR-TN-57-236)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(600)1138  and 
Office  of  Ontaance  Research  under  DA  36-06 1-ORD-  480) 
AD  126533  Unclassified 


ilshed  In  Quart  Jour.  Mato.,  v.  8:  132-143, 


Consideration  Is  given  to  the  solution,  by  function  theo¬ 
retic  methods,  of  a  certain  type  of  Integral  equation 
arising  In  toe  etudy  of  boundary  probleme  for  elliptic 
partial  differential  equations  In  two  varlablee.  Hie  equa- 
ti.T.  •:  cmverted  Into  a  functional  relation  for  a  multiple¬ 
valued  analytic  function  defined  on  Riemann  surface  ana 
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the  solution  of  this  relition  obtained.  The  method  Is 
carried  out  in  detail  for  the  integral  equation  of  the 
Sommerfleld  half-plane  problem.  (Contractor’s  ab¬ 
stract) 


CAR.04:019 

Carnegie  Inst,  of  Tech.  Dept,  of  Mathematics, 

Pittsburgh,  Pa. 

ON  THE  FOUNDATION  OF  THE  MECHANICS  OF 
CONTINUOUS  MEDIA,  by  W.  NoU.  June  1957,  66p. 
lncl.  dlagrs.  (Technical  rept.  no.  17)  (AFOSR-TN-57- 
352)  (AF  18(600)1138)  AD  132425  Unclassified 

An  attempt  Is  made  to  introduce  die  same  level  of  rigor 
and  clarity  into  the  theory  of  continuum  mechanics  as 
is  now  customary  in  pure  mathematics.  A  continuous 
body  is  defined  as  a  piece  of  a  differentiable  manifold 
which  is  also  a  measure  specs,  and  forcss  are  defined 
in  terms  of  vector  measures,  with  precise  definitions 
given  for  motions.  The  reaction  principle  for  contact 
forces  and  the  stress  principle  are  proved.  A  number 
of  invariance  requirements  are  postulated  for  ths  gen¬ 
eral  theory  of  material  behavior.  This  Is  done  from  a 
point  of  view  which  renders  classical  mschanics  a 
relativistic  theory  in  that  thers  are  no  preferred  frames 
of  reference.  The  general  theory  of  material  properties 
is  discussed  with  such  properties  being  characterized 
by  constitutive  equations.  Ths  most  general  form  of  a 
constitutive  equation  for  stresses  is  investigated. 


CAR.04:020 

Carnegie  Inst,  of  Tech.  Dept,  of  Mathematics, 

Pittsburgh,  Pa. 

THE  NUMERICAL  SOLUTION  OF  SINGULAR  INTEGRAL 
EQUATIONS,  by  R.  C.  MacCamy.  Sept.  1957,  22p. 
(Technical  rept.  no.  19)  (AFOSR-TN-57-515)  (AF  18- 
(600)1138)  AD  136500  Unclassified 

An  investigation  la  made  of  the  singular  behavior  of  ths 
numerical  solutions  of  in  tgral  equations  at  the  ends  of 
ths  interval  of  Integration.  The  integral  equations  are 
translated  into  functional  relations  for  multivalued 
analytic  functions  of  a  complex  variable.  Ths  Informa¬ 
tion  obtained  about  ths  structure  of  ths  analytic  function 
la  translated  back  into  tacts  concerning  the  solutions 
of  ths  integral  equations.  Thrse  types  of  equations,  ail 
for  0  <  x  <  2,  ara  studied:  (I) 

?  . 

J  ( A  (x,t)  (x-t)'1  ♦  B(x,t)iog  Ix-tl  ♦  C(x,t)]  f(t)dt  «  g(x); 

0  2 

an  f(x)  ♦  w*1  f  (A(x,t)  (x-t)'1  ♦  B(x,t)log  Ix-tl  ♦ 

0  2 

C(x,t)]  f(t)dt  -  g(x);  (IH)  f(x)  ♦  (v)'1  J  (A(x,t)  (x-t)*1  ♦ 

o 

R(x.t)log  Ix-tl  ♦  C(x,t)]  f'(t)dt  •  g(x).  In  each  case  g(x) 


Is  to  be  analytic  for  0  s  Izl  *  2  and  A,  B,  and  C  are  to 
be  analytic  for  0  *  Izl,  It  I  *  2.  Two  cases  are  con¬ 
sidered:  (1)  A(z,z)  / 0  for  0  4  Izl  *2,  A(0,0)  real;  and 
(2)  A(z,z)  ■  0, B(z,z)  /  0  for  0  *  Izl  *  2,  B(0,0)  real.  The 
main  result  is  the  following:  Let  7  denote  the  set  of  all 
functions  f(x)  continuous  and  satisfying  a  Holder  condi- 

Q| 

tlon  on  0  <  x  <  2  and  such  that  fx(2-x)}  f(x)  is  continuous 
at  x  ■  O'  and  2,  a  <  1;  then  UT  is  a  solution  of  I  and  n, 
and  f  is  a  solution  of  in  with  f’r7  with  f(x)  explicitly 
given  for  each  case  under  each  type  of  equation. 


CAR.04:021 

Curnsgle  Inst,  of  Tech.  Dept,  of  Mathematics, 

Pittsburgh,  Pa. 

ON  THE  PRINCIPAL  FREQUENCY  OF  A  MEMBRANE, 
by  Z.  Nehari.  Nov.  1957  [  1 2]p.  (Technical  rept.  no.  20) 

(A FOSR-TN- 57-713)  (AF  18(600)1138)  AD  136706 

Unclassified 

Also  published  in  Pacific  Jour.  Math.,  v.  8:  285-293, 

(651  - 

A  study  is  made  of  the  possible  generalizations  of 
Raylalgh’s  theorem  to  ths  case  of  nonhom ogeneous  mem¬ 
branes:  Rayleigh’s  theorem  states  that  the  homogeneous 
circular  membrane  has  the  lowest  principal  frequency 
among  all  homogeneous  membranes  of  the  sams  mass. 
Carta  in  rsstrictlons  are  Imposed  on  the  density  distribu¬ 
tion  of  the  nonhomogeneous  msmbrane  because  the 
principal  frequency  of  a  membrane  of  given  mass  can 
be  made  arbitrarily  small  if  enough  of  the  mass  is  con¬ 
centrated  in  a  small  area  Interior  to  the  simply  connected 
region  in  the  given  plane.  Conditions  are  Imposed  which 
prevent  the  excessive  accumulation  of  mass  at  Interior 
points  of  ths  msmbrane.  Proofs  are  given  for  the  follow¬ 
ing  theorems.  Theorem  L  If  X  is  ths  principal  frequency 
of  a  msmbrane  of  given  mass  whose  density  distribution 
p(x,y)  is  such  that  log  p(x,y)  is  subharmonic,  thsnX  *  XQ, 

where  XQ  is  the  principal  frequency  of  a  homogeneous 

circular  msmbrane  of  ths  same  mass.  Theorsm  2.  If 
X  is  the  principal  frequency  of  a  circular  msmbrane  of 
given  mass  whose  density  distribution  p(x,y)  is  super- 
harmonic,  then  X  a  Xq,  where  XQ  is  the  principal  fre¬ 
quency  of  a  homogeneous  circular  msmbrane  of  ths  same 
mass.  Theorem  3.  Let  a  be  an  analytic  subarc  of  C 
which  is  concave  with  r aspect  to  D.  If  A  denotes  the 
principal  frequency  of  a  homogeneous  membrane  whoss 
boundary  is  free  along  a  and  fixed  along  C-a,  than 
A  »  Aq,  whsre  A  Is  the  principal  frequency  of  a  homogene¬ 
ous  semi-circular  msmbrane  of  equal  mass  whose 
boundary  is  free  along  tbs  dlametsr  and  fixed  along  the 
semicircle. 
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CAR.04:022 

Carnegie  Inst,  of  Tech.  {Dept,  of  Mathematics] 

Pittsburgh,  Pa. 

ON  EXTERIOR  BOUNDARY  VALUE  PROBLEMS  IN 
LINEAR  ELASTICITY,  by  R.  J.  Duffln  and  W.  NoU. 
[1938]  [8]p.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(600)1138  and  Office  of 
Ordnance  Research  under  DA  36-00 l-ORD-490) 

Unclassified 

Published  In  Arch.  Rational  Mech.  Anal.,  ▼.  2:  191-196, 
Oct.  Si,  1558. 

Uniqueness  theorems  for  three-dimensional  equations 
of  classical  elasticity  are  proven  for:  (a)  A  region 
external  to  closed  surfaces  when  the  displacement  Is 
prescribed  on  the  surfaces  and  tends  uniformly  to  aero 
at  Infinity;  (b)  a  region  external  to  an  Infinite  cylinder 
where  the  (plane)  displacement  Is  prescribed  on  the 
cylinder  and  Is  bounded  at  Infinity.  The  difference  be¬ 
tween  the  results  obtained  and  uniqueness  theorems 
previously  known  lies  In  the  conditions  at  Infinity. 
Uniqueness  theorems  are  also  proved  for  Infinite  elastic 
plates  bounded  Internally  by  a  number  of  smooth  curves. 
(Math.  Rev.  abstract) 


CAR.04:023 

Carnegie  Inst,  of  Tech.  Dept,  of  Mathematics, 

Pittsburgh,  Pa. 

ON  BABINETS  PRINCIPLE,  by  R.  C.  MacCamy.  [1998] 
[9]p.  (AF  18(600)1138;  continued  by  AF  49(638)227) 

Unclassified 

Published  In  Canad.  Jour.  Math.,  v.  10:  632-640,  1938. 

The  principle  of  Bablnet  In  acoustic  and  electromagnetic 
diffraction  theory  states  the  equivalences  of  an  aperture 
S  In  a  plana  screen  and  a  plane  obstacle  occupying  the 
position  of  S.  The  author  discusses  generalisations  of 
this  principle,  pointing  out  that  both  the  boundary  condi¬ 
tions  and  partial  differential  equations  may  be  changed, 
but  that  the  obstacle  must  be  plana.  The  emphasis  Is 
on  the  Integral  equation  formulation  of  boundary  value 
problems.  Two  examples  are  discussed.  (Math.  Rev. 
abstract) 


CAR. 06:001 

Carnegie  Inst,  of  Tech.  Dept,  of  Mathematics, 
Pittsburgh,  Pa. 


continuation  of  AF  18(600)1136  and  Office  of  Ordnance 
Research  under  DA  36-061-ORD-490)  AD  154153; 

PB  133691  Unclassified 

Studies  were  continued  on  the  solution  of  Integral  equa¬ 
tions  by  translation  Into  functional  relations  for 
multiple -valued  analytic  functions  on  a  Fiemann  surface. 
Two  homogeneous  equations  of  second  kind  are  solved, 
one  with  a  difference  kernel  having  a  logarithmic  singu¬ 
larity  and  the  other  with  a  sum  kernel.  Extensive  use  Is 
made  of  the  Laplace  transform  of  an  analytic  function. 
(Contractor's  abstract) 


CAR. 09:002 

Carnegie  Inst  of  Tech.  Dept  of  Mathematics 
Pittsburgh,  Pa. 

OSCILLATION  CRITERIA  FOR  FOURTH-ORDER  LINEAR 
DIFFERENTIAL  EQUATIONS,  by  H.  Howard.  June  1958, 
42p.  (Technical  rept  no.  21)  (AFOSR-TN-58-421) 

(AF  49(638)227)  AD  158224;  PB  135364  Unclassified 

Also  published  In  Trans.  Amer.  Math.  Soc.,  v.  06:  296- 
311,  Aug.  19&0. 

The  oscillation  problem  Is  discussed  for  a  particular 
class  of  self-adjoint  differential  equations  of  the  fourth 
order  of  the  form:  (r(x)y”(x))"  •  p(x)  y(x).  The  basic 
technique  consists  In  relating  this  problem  to  a  certain 
eigenvalue  problem  for  an  appropriate  differential  sys¬ 
tem.  A  variety  of  comparison  theorems  for  both  fourth 
order  and  second  order  equations  are  derived  by  the  use 
of  the  basic  eigenvalue  criteria  for  oscillation. 


CAR  .09:003 

Carnegie  Inst  of  Tech.  Dept  of  Mathematics, 

Pittsburgh,  Pa. 

NON-OSCILLATION  THEOREMS  FOR  A  CLASS  OF 
NON-LINEAR  DIFFERENTIAL  EQUATIONS,  by  R.  A. 
Moore  and  Z.  Neharl.  July  1958,  34p.  (Technical  rept 
no.  23)  (A  FOSR-TN- 58-459)  (A F  49(638)227) 

AD  158288  Unclassified 

Also  published  In  Trans.  Amer.  Math.  Soc.,  v.  63:  30- 

&S,  6ct  IBS: 

2n+l 

Differential  equations  of  the  form  y"  ♦  p(x)y  -  0, 
where  p(x)  Is  positive  and  continuous  In  (0,*)  and  n  is  a 
positive  Integer,  are  studied.  The  nature  of  the  solutions 
for  this  kind  of  equation  Is  analysed  In  terms  of  minimis¬ 
ing  the  generalised  Rayleigh  quotient 


A  FUNCTION  THEORETIC  SOLUTION  OF  CERTAIN 
INTEGRAL  EQUATIONS  H,  by  A.  E.  Heins  and  R.  C. 
MacCamy.  Mar.  1958,  20p.  (Technical  rept.  no.  20) 
(AFOSR-TN-58-250)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(636)227; 


J(y)  * 


(fr12*)-1 

S  py2n+2dx 


for  suitable  homogeneous  boundary  conditions. 
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CAR. 09:004 

Carnegie  Init.  of  Tech.  Dept  of  Mathematics, 

Pittsburgh,  Pa. 

AXIALLY  SYMMETRIC  SOLUTIONS  OF  ELLIPTIC 
DIFFERENTIAL  EQUATIONS,  by  R.  C.  MacCamy  and 
A.  E.  Heins.  Nov.  1958  [35]p.  lncl.  diagrs.  refs.  (Tech¬ 
nical  rept  no.  24)  (AFOSR-TN-58-922)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)227  and  Office  of  Ordnance  Research  under 
DA  36-081  -ORD-490)  AD  204558;  PB  137775 

Unclassified 

An  Investigation  Is  made  of  the  representation  of  solu¬ 
tions  of  the  axlally-symmetric  elliptic  equations.  The 
representations  are  derived  by  exploiting  the  connec¬ 
tion  between  such  equations  and  singular  initial  value 
problems  for  hyperbolic  equations.  The  result  is  a 
correspondence  between  solutions  of  the  elliptic  equa¬ 
tions  and  functions  of  a  complex  variable.  Certain 
boundary-value  problems  for  the  elliptic  equations  are 
solved  explicitly  or  semi-expllclty  with  the  aid  of  these 
representations.  (Contractor's  abstract) 
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Carnegie  Inst,  of  Tech.  [Metals  Research  Lab.] 
Pittsburgh,  Pa. 

RESEARCH  ON  KINETICS  AND  MECHANISM  IN 
METAL  REFINING  SYSTEMS,  by  C.  L.  McCabe  and  J. 
Morgan.  Final  rept.  Feb.  12,  1957  [10]p.  lncl.  diagrs. 
table,  refs.  (AFOSR-TR-57-9)  (AF  18(600)1147) 

AD  120402  Unclassified 

This  report  summarises  the  findings  of  the  following 
investigations:  (1)  the  mechanism  for  the  oxidation  of 
metallic  sulfides  to  oxides  and/or  sulfates;  and  (2)  the 
mechanism  for  the  reduction  of  metallic  oxides  to  the 
corresponding  metal  or  metal  carbide.  Oxide  formation 
by  the  roasting  of  metallic  sulfides,  sulfate  formation 
by  the  roasting  of  metallic  sulfides,  and  the  reduction 
of  tungsten  and  molybdenum  dioxide  by  carbon  are 
discussed. 


CAR.08:005 

Carnegie  Inst  of  Tech.  Metals  Research  Lab., 
Pittsburgh,  Pa. 

OXIDATION  OF  NICKEL-COBALT  ALLOYS  IN  THE 
RANGE  OF  CURIE  TEMPERATURES,  by  W.  W. 
Smeltxer.  Apr.  15,  1957,  18p.  Ulus,  tables,  refs. 
(AFOSR-TN-57-187)  (AF  18(600)1572)  AD  126460 

Unclassified 

Also  published  In  Acta  Metallurglca,  v.  7:  191-198. 
Mar.  1956. 


The  surface  oxidation  kinetics  of  metallographicaUy 
polished  nickel-cobalt  aUoys,  10.5  and  25.1%  cobalt, 
have  been  studied  In  the  temperature  range  400*  to  800*C 
using  a  vacuum  microbalance  technique.  The  alloy  of 
largest  cobalt  concentration  oxidised  most  rapidly.  Hie 
oxidation  rates  have  been  represented,  to  a  first  approxi¬ 
mation,  by  cubic  and  parabolic  time  laws.  In  the  tem¬ 
perature  range  of  the  second  order  magnetic  transforma¬ 
tion  below  the  Curie  temperature,  the  Arrhenius  tem¬ 
perature  coefficients  of  the  rate  constants  demonstrate 
continuous  variations.  It  is  proposed,  with  results  for 
nickel  oxidation  as  datum,  that  these  variations  are 
caused  by  electronic  properties  of  the  metal  substrate, 
which  Influence  the  rate  determining  reaction  step  of 
metal  ion  diffusion  through  the  surface  oxide  layer. 
(Contractor's  abstract) 


CAR.08:006 

Carnegie  Inst,  of  Tech,  Metals  Research  Lab., 

Pittsburgh,  Pa. 

OXIDATION  OF  HAFNIUM,  by  W.  W.  Smeltxer  and 
M.  T.  Simnad.  May  15,  1957  [7]p.  lncl.  lllus.  diagrs. 
table,  refs.  (AF08R-TN-57-243)  (AF  18(600)1572) 

AD  126540  Unclassified 

Also  published  in  Acta  Metallurglca.  v.  5:  328-334. 

June  US7. 

Hafnium  oxidation  rates  at  760-mm  oxygen  pressure  In 
the  temperature  range  350*-l200*C  have  been  repre¬ 
sented  by  logarithmic,  parabolic,  and  linear- rats  equa¬ 
tions.  The  respective  activation  energies  for  the  rate 
constants  were  11.4,  36.0,  and  28.1  kcal/mole.  The 
value  of  the  parabolic  rats  constant  was  Independent  of 
oxygen  pressure  In  the  range  10-760  mm.  Transforma¬ 
tion  from  parabolic  to  linear  oxidation  was  caused  by 
formation  of  a  duplex  scale  of  inner  compact  and  outer 
porous  oxides.  Monoclinic  hafhla  was  Identified  as  the 
surface  oxide  by  x-ray  examinations;  marker  measure¬ 
ments  showed  that  oxygen  diffused  inward  through  this 
oxide  to  reset  with  hafnium  at  the  metal/oxide  Interlace. 
(Contractor’s  abstract) 
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Carnegie  Inst,  of  Tech.  [Metals  Research  Lab.] 
Pittsburgh,  Pa. 

NUCLEATION  IN  THE  SOLIDIFICATION  OF  METALS, 
by  G.  M.  Pound.  [1957]  [19]p.  lncl.  diagrs.  table,  refs. 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  16(600)1572,  Office  of  Naval  Research 
under  Nonr-76006,  and  United  Engineering  Foundation) 

Unclassified 
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Published  in  Seminar  on  Liquid  Metals  and  Solidification, 
Chicago,  111.  (No v.  2-6,  1957),  Cleveland,  Amer.  Soc. 
for  Metals,  1958,  p.  87-105. 
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Nuclei  formation  In  supercooled  liquid  metals  and  nucle- 
ation  from  a  vapor  phase  by  using  a  thermal  beam  method 
are  described.  A  theory  Is  presented  for  the  nucleation 
from  the  liquid  and  from  the  vapor  phases  which  can 
adequately  explain  the  experimental  results  in  terms  of 
a  contact  angle  between  the  developing  cap-shaped  em¬ 
bryo  and  the  substrate  surface.  It  Is  found  that  the 
chemical  factors  of  the  substrate  surface  are  less 
important  than  the  lattice  fit  with  the  developing  crystal. 


CAR.08:008 

Carnegie  Inst  of  Tech.  Metals  Research  Lab., 

Pittsburgh,  Pa. 

OXIDATION  OF  METALS,  by  W.  W.  Smeltzer  and  L.  H. 
Everett.  June  1,  1958  [7]p.  lncl.  tables,  refs.  (AFOSR- 
TN-58-385)  (AF  18(600)1572)  AD  154292 

Unclassified 

Also  published  In  Indust.  Engineering  Chem.,  v.  50:  496- 
502,  Mar.  1958. 

A  review  article  and  detailed  bibliography  on  the  current 
theories  and  experimental  results  on  oxidation  of  metals 
and  alloys  Is  presented.  Tables  listing  the  sources  of 
studies  on  specific  substances  or  systems  are  pre¬ 
sented  for  the  oxide  properties  and  general  thermody¬ 
namic  properties  of  metal  and  alloy  systems. 


CAR. 08:009 

Carnegie  Inst,  of  Tech.  Metals  Research  Lab., 

Pittsburgh,  Pa. 

THE  OXIDATION  OF  IRON  IN  CARBON  DIOXIDE- 
CARBON  MONOXIDE  ATMOSPHERES,  by  W.  W. 
Smeltzer.  |19»8|  [8|p.  lncl.  diagrs.  table,  refs.  (AFOSR- 
TN-58-725)  (AF  18(600)1572)  AD  162260 

Unclassified 

Also  published  In  Trans.  Metall.  Soc.  AIME,  v.  218: 


The  linear  formation  rates  of  wustite  films  have  been 
determined  over  the  temperature  range  590*  to  1030'C 
using  a  vacuum  microbalance  technique.  These  rates 
are  dependent  directly  on  the  partial  pressure  of  carbon 
dioxide.  Activation  energies  for  film  and  scale  forma¬ 
tion  in  carbon  dioxide  and  oxygen  atm  are  equivalent  to 
either  the  dissociation  energies  of  carbon  dioxide  and 
oxygen,  or  the  activation  energy  for  the  diffusion  of 
cation  vacancies  in  wustite.  (Contractor's  abstract) 
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Carnegie  Inst,  of  Tech.  M<  tals  Research  lab., 

Pittsburgh,  Pa. 

OXIDATION  OF  AN  ALUMINUM-3  PER  CENT 


CAR.  08:008-010;  CAT.  02:002 


MAGNESIUM  ALLOY  IN  THE  TEMPERATURE  RANGE 
200,-550*C,  by  W.  W.  Smeltzer.  [1958]  [5]p.  lncl.  illus. 
diagrs.  tables,  refs.  (AF  18(600)1572)  Unclassified 

Published  In  Jour.  Electrochem.  Soc.,  v.  105:  67-71, 


A  study  of  the  oxidation  and  magnesium  evaporation 
kinetics  has  been  carried  out  on  an  alumlnum-3%  mag¬ 
nesium  alloy.  A  metallographic  examination  of  the  sur¬ 
face  oxide  films  produced  was  included.  The  alloy  was 
oxidation  resistant  to  200*C.  At  temperatures  greater 
than  350‘C  the  oxidation  rate  was  initially  inversely  pro¬ 
portional  to  the  oxide  film  thickness,  transforming  to  a 
constant  rate  for  long  exposures.  Selective  oxidation  of 
magnesium  caused  formation  of  aluminum  Inclusions  In 
the  surface  oxide.  These  inclusions  Imparted  a  black 
discoloration  to  the  alloy  surface.  Magnesium  evaporated 
from  the  alloy  in  a  vacuum  at  temperatures  greater  than 
350‘C  after  an  Induction  period,  the  duration  of  which  was 
dependent  on  the  temperature.  A  comparison  of  the  mag¬ 
nesium  evaporation  and  alloy  oxidation  rates  demonstrated 
that  the  oxide  film  offered  resistance  to  oxidation  of  the 
metal.  (Contractor's  abstract) 


CAT.02:002 

Catholic  U.  of  America.  Dept,  of  Chemistry, 

Washington,  D.  C. 

A  MOIECULAR  OFBITAL  STUDY  OF  Be4,  by  R.  D. 

Cioney  and  J.  S.  Dowling.  Sept.  1,  1957,  28p.  lncl.  diagr. 
tables,  refs.  (Technical  note  no.  2)  (AFOSR-TN-57- 
5fT|  (AF  18(600)1537)  AD  136588  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  29:  425-431, 

Aug.  1958. 

An  LCAO  MO  SCF  study  was  made  of  the  square,  planar 
Be^  complex.  A  complete  SCF  calculation  was  performed 

at  four  different  lntemuclear  distances.  In  this  series 
of  calculations  all  one-  and  two-center  Integrals  were 
evaluated  exactly  and  the  value  of  each  three-  and  four- 
center  Integral  was  estimated  by  a  method  considered 
most  suitable  for  it.  The  results  showed  the  complex 
unstable.  The  energy  value  when  extrapolated  to  infinite 
intemurlear  distance  were  in  good  agreement  with  ex¬ 
periment.  A  second  series  of  calculations  was  made  to 
determine  the  effect  of  three-  and  four-center  Integral 
approximations  on  the  energies.  Here  all  the  multicenter 
integrals  were  evaluated  by  one  type  of  approximation. 
This  introduced  a  relatively  small  change  in  the  Integral 
values,  but  large  changes  In  the  energies.  This  study 
emphasizes  the  need  for  exact  values  of  three-  and  four- 
center  integrals  before  exact  calculations  can  be  under¬ 
taken.  (Contractor's  abstract) 
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CAT.  03:001;  CLH. 01:001; 
COC.  03:001,  002 


CAT.03:001 

Catholic  U.  of  America.  Dept,  of  Physic  a, 

Washington,  D.  C. 

ON  THE  DEFINITION  OF  ENTROPY  IN  MAGNETIC 
RESONANCE,  by  P.  H.  E.  Meijer.  [10S7]  [Bjp.  (AF  18- 
(603)120)  Unclassified 

Also  published  in  Proc.  Internat’l.  Symposium  on 
Transport  Processes  in  Statistical  Mechanics,  Brussels 
(Belgium)  (Aug.  27-31,  1056),  N.  Y.,  Interscience 
PubUshors,  Inc.,  1058,  p.  310-323. 

If  a  system  of  magnetic  spins  is  dealt  with  which  is 
slightly  off  temperature  equilibrium  as  a  result  of  an 
oscillating  magnetic  tield  some  difficulty  has  arisen  as 
to  what  the  correct  definition  for  the  entropy  would  be. 
The  usual  definition  does  not  fire  the  entropy  expression 
introduced  by  Wangsness.  On  the  other  hand  hie  defi¬ 
nition  leads  to  consistent  results.  It  is  pointed  out  that 
the  application  of  Caslmlr's  consideration  on  even  and 
odd  variables  leads  to  a  restriction  that  confirms 
Wangsness's  choice  of  the  definition  of  entropy.  (Con¬ 
tractor's  abstract) 


CLH.0l:001 

Cedars  of  Lebanon  Hospital,  Los  Angeles,  Calif, 

THE  EFFECT  OF  HEPARIN  UPON  THE  TOTAL  OXY¬ 
GEN  CONSUMPTION  OF  ATHEROSCLEROTIC  INDI¬ 
VIDUALS,  by  H.  Engelberg.  Sept.  21,  1857  [18]p.  incl. 
tables,  refs.  (AFOSR-TN-57-632)  (AF  18(600)1703) 

AD  136617;  PB  137462  Unclassified 

Total  oxygen  consumption  was  measured  In  athero¬ 
sclerotic  individuals  before  and  after  heparin,  thus  elim¬ 
inating  the  need  for  determinations  of  blood  flow.  Total 
basal  oxygen  consumption  and  the  respiratory  quotient 
were  determined  in  46  atherosclerotic  patients  before 
-jyi  after  the  injection  of  heparin.  In  20  Individuals 
the  average  increase  in  oxygen  consumption  was  32.7%. 

In  3,  the  average  decrease  was  15.3%.  In  23  no  change 
appeared  after  heparin.  No  Increase  in  oxygen  consump¬ 
tion  appeared  after  saline  placebos  or  oral  anti  coagu¬ 
lants.  The  respiration  quotient  showed  no  characteris¬ 
tic  change  although  frequently  it  fell  after  heparin. 
Various  possible  mechanisms  were  discussed  which 
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responsible  for  the  increase  in  oxygen  consumption. 
(Contractor's  abstract) 


CDC.03:001 

Chicago  Development  Corp.,  Riverdale,  Md. 


TO  QUALITY  CONTROL  IN  HIGH  PURITY  TITANIUM,  by 
R.  S.  Dean  and  I.  Hornstein.  Apr.  1957  [21]p.  Incl.  dlagrs. 
tables,  refs.  (AFOSR-TN-57-179)  (AF  18(600)1458) 

AD  126474  '  Unclassified 

A  method  was  developed  for  determining  the  O  content 
in  sponge  T1  having  an  O  content  below  0.06%.  EMF 
measurements  of  Tl-0  alloys  In  molten  salt  electrolytes 
up  to  1200*C  were  made  in  a  circular  furnace,  12  In.  in 
diameter  and  6  in.  high.  The  outer  shell  of  the  furnace 
is  made  from  welded  steel,  and  the  heating  element  is  a 
heavy  Nichrome  V  helical  unit.  The  measurements  are 
made  In  an  argon  atmosphere.  The  EMF  generated  be¬ 
tween  the  standard  reference  electrode  and  the  Tl-0  un¬ 
known  is  recorded.  The  electrodes  are  kept  in  vibration 
while  readings  are  taken  to  minimise  concentration 
polarisation.  The  standard  electrode  should  be  a  care¬ 
fully  analysed  T1  rod  about  1/4  in.  In  diameter;  about  4  in. 
of  the  rod  may  be  welded  to  an  ordinary  Tl  rod.  The  un¬ 
known  electrode  may  be  prepared  In  the  same  manner  as 
the  standard,  or  it  may  be  a  15-ln.-long  iron  rod  the 
bottom  2  In.  of  which  has  been  drilled  out  and  the  thin 
sidewalls  perforated  with  0.1 -In.  holes  about  1/4  In. 
apart  to  form  a  basket  into  which  particles  of  the  material 
to  be  measured  are  placed.  The  bottom  of  the  basket  is 
then  capped.  The  standard  electrode  is  kept  in  the  molten 
electrolyte  while  the  measurements  are  made.  The  un¬ 
known  is  allowed  to  come  to  thermal  equilibrium  before 
any  EMF  readings  are  taken.  The  EMF  ie  measured  over 
a  period  of  eeveral  mlnutoe  to  obtain  a  steady  state  value. 
At  O  contents  approaching  0.001%,  the  EMF  of  a  Tl  elec¬ 
trode  vs  the  standard  0.06%  O  was  -56  mv  as  established 
by  an  extrapolated  curve  of  the  logarithmic  relationship 
of  EMF  as  a  function  of  O  content  (AfiflA  abstract) 


CDC.03:002 

Chicago  Development  Corp.,  Riverdale,  Md. 

TITANIUM  METALLURGY.  PART  I.  REDUCTION  OF 
TITANIUM  CHLORIDE  BY  SOLUTIONS  OF  ALKALINOUS 
METALS  IN  THEIR  FUSED  CHLORIDES,  by  R.  8.  Dean, 
W.  W.  Gullett  and  others.  [1857]  [14jp.  incl.  dlagrs. 
tables,  refs.  [AF  18(600)1458]  Unclassified 

Also  published  in  Industrial  Labs.,  v.  8:  4-7,  Apr.  1957. 

The  coarse  crystalline  deposits  of  titanium  are  produced 
by  reacting  titanium  chloride  solutions  in  fused  alkallnous 
chlorides  with  solutions  of  aUnttaous  meats  in  the.r 
fused  chlorides.  The  electrolytic  production  of  pure 
coarse  crystals  of  titanium  ie  accomplished  by  forming 
titanium  chloride  by  anodic  solution  and  briiging  the  so¬ 
lution  of  such  titanium  chloride  together  with  the  eolution 
of  alkallnous  metal  formed  at  the  cathode  at  the  rate  at 
which  titanium  is  formed.  (Coi-'ractor’a  abstract) 


ELECTRODE  POTENTIAL  MEASUREMENTS  ON 
r-  fERSTlTlAL  OXYGEN  SOLUTIONS  IN  TITANIUM 
AT  LOW  OXYGEN  CONCENTRATIONS.  APPLICATION 


AIR  FORCE  SCIENTIFIC  RESEARCH 


CDC.03:003 

Chicago  Development  Corp.,  Rlverdale,  Md. 

THE  DEVELOPMENT  OF  ELECTROLYTIC  TITANIUM 
PROCESSES,  by  R.  S.  Dean.  [1057]  8p.  IncL  refs. 

[AF  18(600)1458]  Unclaaallled 

Prevented  at  meeting  of  the  Electrochem.  Soc., 
Waehington,  D.  C.,  May  1057. 

A  description  le  given  for  the  production  of  Tt  In  an 
electrolytic  cell  by  (1)  the  deposition  of  the  metal  on 
the  cathode  by  direct  or  indirect  discharge  of  Ions 
which  contain  71,  and  (2)  deposition  by  a  chemical  re¬ 
action  of  a  solution  of  alkalinous  metal  formed  at  the 
cathode  with  71  salts  dissolved  In  the  electrolyte.  Two 
subgroup  processes  Involving  Cl  and  F  melts  are  de¬ 
scribed  for  the  first  process  and  two  subgroup  pro¬ 
caines  of  the  second  method,  which  are  chiefly  for¬ 
warded  by  the  contractor,  are  presented  and  documented 
by  references  and  patent  application  references. 


CDC  .03:004 

Chicago  Development  Corp.,  Rlverdale,  Md. 

TITANIUM  METALLURGY.  PART  D.  THE  STRUCTURE 
OF  TITANIUM  DEPOSITS  FORMED  IN  ELECTROLYTIC 
CELLS  USING  FUSED  ALKALI  CHLORIDE  BATHS,  by 
R.  8.  Dean,  W.  W.  Gullett,  and  F.  A.  McCawley.  [1057] 

[  l4]p.  incl.  dlagrs.  [A  F  18(600)1458]  Unclassified 

Also  published  in  Industrial  Labs.,-v,  8:  10-13,  May 

i«r  — 

Titanium  deposits  of  practical  value  formed  In  electro¬ 
lytic  cells  using  fused  alkali  chloride  baths  consist  of 
a  titanium  plate  on  the  cathode  containing  alkali  metal, 
a  layer  of  titanium  crystals  dispersed  In  salt  formed 
by  solution  of  alkali  metal  diffusing  from  the  cathode 
through  the  titanium  depleted  cone  formed  bv  the  plat¬ 
ing,  and  finally  crystallisation  of  coarse  titanium  from 
the  supersaturated  solution  of  alkali  metal  formed  by 
bringing  the  anode  and  cathode  products  together  In  a 
reaction  sons  tree  from  undlssolved  alkalinous  metal 
and  at  the  rata  the  titanium  crystals  separate.  (Con¬ 
tractor's  abstract) 


CDC.03:005 

Chicago  Development  Corp.,  Rlverdale,  Md. 

TITANIUM  METALLURGY.  PART  HL  THE  CHEMIS¬ 
TRY  OF  THE  REDUCTION  OF  TITANIUM  CHLORIDE 
IN  FUSED  ALKALINOUS  CHLORIDE  BY  SOLUTIONS 
OF  ALKAUNOU8  METALS,  by  R.  S.  Dean,  L.  D.  Resnlk, 
and  1.  Hornsteln.  [1057]  [lOjp.  Incl.  dlagr.  table. 

[AF  18(600)1458]  Unclassified 


CDC. 03:003  -  CDC.03:007 


Also  published  In  Industrial  Labs.,  v.  8:  03-85,  June  1057. 

The  analysts  of  fused  salts  containing  titanium  chlorides 
and  alkalinous  metals  le  described  and  the  significance 
of  the  results  discussed. 


CDC.03-.006 

Chicago  Development  Corp.,  Rlverdale,  Md. 

ELECTRODE  POTENTIAL  MEASUREMENTS  USING 
INTERSTITIAL  OXYGEN  SOLUTIONS  IN  TITANIUM. 
SODIUM  DISSOLVED  IN  FUSED  SODIUM  CHLORIDE 
CONTAINING  TITANIUM  CHLORIDE,  by  L  Hornsteln. 
Jan.  1858  [10]p.  IncL  dlagrs.  tables.  (Rept.  no.  2) 
(AFOSR-TN-58-8B)  (A F  18(600)1458)  AD  148130; 

PB  134802  Unclassified 

Electrode  potential  measurements  were  made  at  1000*C 
In  an  Ar  atmosphere  between  a  etandard  11  reference 
electrode  and  an  Inert  (Iron)  electrode  suspended  in  a 
porous  TtOj  tube.  The  electrode  potential  was  a  linear 

function  of  concentration  and  had  a  negative  elope;  the 
results  support  the  assumption  that  Na  dissolved  In 
NaCl  electrolyte  has  an  activity  which  Is  a  negative  ex¬ 
ponential  function  of  the  Na  concentration.  The  parti¬ 
tioning  of  Na  between  molten  NaCl  and  molten  Pb  wse 
studied  by  heating  the  samplee  In  a  stainless  steel  bomb 
at  1000*C  for  1  hr.  The  Na  concentration  In  an  electro¬ 
lyte  of  NaCl,  T1C1X  as  determined  by  the  electrode 

potential  measurements  was  in  good  agreement  with 
that  obtained  by  lead  extraction.  Partition  coefficients 
which  were  calculated  from  equilibrium  data  varied 
with  the  free  Na  concentration  In  NaCl,  Indicating  that 
elemental  Na  assoclatee  into  colloidal  partlclee.  The 
partitioning  technique  was  applied  to  a  study  of  the 
composition  changes  which  occur  when  equilibrium  con¬ 
ditions  In  an  electrolyte  containing  71,  Na,  and  Cl  are 
disturbed  by  the  extraction  of  free  Na  with  Pb.  The 
data  Indicated  that  within  a  narrow  range  of  free  Na  con¬ 
centration,  the  soluble  71,  as  well  as  the  average 
valence  of  the  soluble  71,  will  remain  constant.  How¬ 
ever,  when  the  free  Na  concentration  Is  sufficiently 
lowered  by  extraction  Into  the  Pb  phase,  HClg  appar¬ 
ently  forme  TIClj  and  free  71;  this  reaction  lowers  the 

soluble  71  concentration  with  an  Increase  In  the  average 
valence. 


CDC.03-.001 

Chicago  Development  Corp.,  Rlverdale,  Md. 

RESEARCH  ON  INTERSTITIAL  SOLUTES  IN  METALS, 
by  R.  8.  Dean  and  I.  Hornsteln.  Final  rept.  Aug.  1058, 
lv.  Incl.  dlagrs.  tables,  refe.  (AFOSR-TR-58-127) 

(AF  18(600)1458)  AD  203362;  PB  136737  Unclassified 

Raney  observed  that  titanium  containing  oxygen  dissolved 
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CH1.16:001,  002;  CHI. 03 .009 


anodic* lly  to  form  Ti**  and  TIOj.  Since  this  reaction 

involved  the  change  of  oxygen  in  aolid  solution  to  TiOj, 

its  free  energy  would  be  a  Measure  of  the  activity  of 
the  oxygen  in  solid  solution.  The  careful  electrochemi¬ 
cal  measurements  reported  confirm  and  quantify  this 
conclusion.  The  refining  processes  of  the  Chicago 
Development  Corp.  for  zirconium  and  chromium  in¬ 
cluded  anodic  refining  analogous  to  the  anode  refining 
reaction  for  titanium.  Measurements  of  electrode  po¬ 
tentials  of  zirconium-oxygen  and  titanium -oxygen  con¬ 
firmed  and  quantified  the  mechanism  of  these  anodic  re¬ 
actions.  The  known  behavior  of  alloying  elements  in 
titanium  alloy  refining,  in  the  Chicago  Development  ti¬ 
tanium  refining  process,  was  rationalized  by  electrode 
potential  measurements  on  the  mot  e  Important  of  such 
alloys  in  the  refining  bath  of  the  Chicago  Development 
process.  The  basic  condition  of  the  Chicago  Development 
refining  process  for  titanium,  zirconium,  chromium, 
etc.,  has  been  stated  to  be  the  presence  of  dissolved 
sodium  in  the  electrolyte  -  a  condition  which  requires 
an  unusual  activity  for  the  dissolved  sodium.  Electrode 
potential  measurements  reported  herein  have  been 
effective  in  determining  sodium  concentration  in  such 
electrolytes  The  relationship  of  oxygen  contest  to  elec¬ 
trode  potential  has  been  shown  to  be  useful  as  a  control 
method  for  oxygen  in  titanium  alloys,  and  to  determine 
the  diffusion  of  oxygen  Into  titanium  on  heat  treatment 
under  various  conditions.  (Contractor's  abstract) 


CHI. 16:001 
Chicago  U.,  Ill. 

SOME  ULTRAVIOLET  MICROSPECTROPHOTOMETRIC 
MEASUREMENTS  ON  ISOLATED  NERVE  AXONS,  by 
D.  A.  Eggen.  Mar.  1957,  25p.  diagrs.  (AFOSR-TN-57- 
171)  (AF  18(600)1482)  AD  126465  Unclassified 

Precise  measurements  of  the  ultraviolet  extinction  have 
been  obtained  for  single  axons  isolated  from  lobster, 
shore  crab  (Carclnua),  crayfish,  and  frog  nerve.  The 
shape  of  the  absorption  curves  obtained  for  these  axons 
indicates  the  presence  of  several  chromophorea  but  the 
individual  bands  cannot  be  clearly  resolved.  Ir.  the 
axons  of  the  marine  invertebrates  an  intense  absorption 
due  to  homarine  masks  the  absorption  due  to  other 
components.  In  the  other  axons  there  is  an  indication  of 
absorption  bands  due  to  protein  and  to  the  purine  and 
pyrimidine  chromophorea  of  nucleic  acid  and  ATP. 

There  is  also  an  indication  of  other  bands  at  250  and 
290  ms  and  it  is  suggested  that  these  bands  are  due  to 
the  presence  of  a  protein  rich  in  basic  amino  acids  which 
may  play  a  significant  role  in  the  production  of  the  action 
response.  During  the  deterioration  of  the  invertebrate 
axons,  characteristic  changes  have  been  observed  in 
both  the  absorption  and  scattering  tractions  of  the  meas¬ 
ured  extinctions.  The  changes  in  absorption  are  prob¬ 
ably  due  to  a  lues,  through  the  aaon  membrane,  ot  some 
of  the  absorbing  constituents.  The  changes  in  scattering 
probably  result  front  changes  in  the  macromolecular 


changes  In  the  ultraviolet  extinction  in  Isolated  axons 
which  might  result  from  stimulation.  Although  the  data 
are  not  yet  conclusive,  there  is  an  Indication  of  a  de¬ 
crease  in  extinction  (which  may  be  wavelength  specific) 
when  the  non-myelinated  axon  is  subjected  to  a  tetanic 
stimulus.  An  Increase  in  the  extinction  at  265  mM  which 
has  been  reported  to  occur  during  the  action  response 
in  frog  axons  has  not  been  observed  here.  (Contrac¬ 
tor's  abstract) 


CHI.  16:002 
Chicago  U.,  ni. 

ACTION  POTENTIAL  IN  NERVE  RESEARCH,  by  R. 

J.  Moon.  Quarterly  progress  rept.  May  1-Oct.  31, 

1957.  Nov.  1,  1957  [3]p.  (AFOSR-TN-58-13)  (AF  18- 
(600)1482)  AD  130541  Unclassified 

Experimental  studies  were  continued  on  axons  from 
lobster,  frog,  and  crayfish.  Better  methods  of  mounting 
axons,  better  preparations  of  axons,  and  better  techniques 
in  microphotography  were  developed  and  used.  Work  was 
continued  on  the  assembly  and  development  of  the  tnstru- 
mentatlon  needed  to  extend  experimentation  into  the 
infrared  region  of  the  spectrum. 


CHI.03:009 

Chicago  U.  Chicago  Midway  Labs.,  Ill. 

INDIRECT  TRANSITIONS  AT  THE  CENTER  OF  THE 
BRILLOUIN  ZONE  WITH  APPLICATION  TO  InSb, 

AND  A  POSSE3LE  NEW  EFFECT,  by  W.  P.  Dumke. 

[1957]  [22]p.  incl.  illus.  diagrs.  refs.  [AFOSR-TN-57- 
489]  (AF  18(603)9)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apt.  *5-91,  1957. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  H. 
v,  2:  185,  Apr.  25,  1057. 

Also  published  in  Phys.  Rev.,  v.  108:  1410-1425,  Dec.  15, 


The  theory  of  Indirect  optical  transitions  1s  extended  to 
the  case  where  both  the  valence  and  the  conduction  band 
extrema  occur  at  the  center  of  the  Brlllouln  zone.  For 
thta  band  structure,  the  dominant  electron  transition  In¬ 
volve*  *  virtual  optical  irana.L^i.  to  a  tundottlwi  band 
state,  accompanied  by  scattering  to  a  real  state  in  the 
conduction  band  by  absorption  of  a  long-wavelength  optical 
mode  phonon.  An  analogous  transition  may  also  occur 
for  holes.  It  is  likely  that  the  hole  transition  will  be  dom¬ 
inant  over  the  electron  transition  when  the  curvature  of 
the  conduction  band  la  greater  than  that  of  the  valence 
band.  It  la  Shown  that  the  absorption  edge  data  on  InSb 
are  in  agreement  with  this  theory.  The  experimental 
evidence  on  InSb  is  reviewed  and  found  to  be  consistent 
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with  degenerate  valence  band*  at  the  enter  of  the 
Brlllouin  zone.  The  absence  of  any  evidence  of  indirect 
transitions  involving  acoustic  modes  tends  to  indicate 
that  the  shift  of  the  valence  maximum  away  from  k  *  0 
due  to  spin-orbit  energy  terms  is  small.  A  new  effect 
is  predicted  involving  die  modulation  of  ths  Indirect 
absorption  constant  by  die  sslectlve  excitation  of  ths 
long-wavelength  optical  modes.  A  simplified  theory  of 
this  effect  is  presented  and  the  experimental  possibili¬ 
ties  of  observing  it  in  InSb  are  discussed.  Its  existence 
would  verify  the  proposed  Indirect  transition  process 
as  well  as  indicate  the  position  of  the  band  extrema. 
(Contractor's  abstract) 


CHI.03:010 

Chicago  U.  Chicago  Midway  Labs.,  Ill. 

DEPENDENCE  OF  LIFETIME  AND  MOBILITY  ON 
ACCEPTOR  CONCENTRATION  IN  p-TYPE  Mb  AT 
300 "K  (Abstract),  by  A.  E.  Attard  and  R.  N.  Zltter. 

[1957]  lp.  (AF  18(503)9)  Unclassified 

Presented  at  meeting  of  ths  Amer.  Pbys.  Soc.,  Notre 
Dame  U.,  South  Bend,  Ind.,  June  30-23,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc,,  Series  □,  v.  2: 

268,  Juns  30,  1957. 

Measuremsnts  of  PEM  and  Hall  affects  and  of  magneto- 
reslstancs  ha  vs  been  made  on  a  number  of  uncompen¬ 
sated  p-type  InSb  samples  at  300 *K.  The  general  be¬ 
havior  of  ths  observed  effects  wsre  in  agreement  with 
the  relations  derived  in  a  previous  report,  so  that  con¬ 
sistent  valuss  of  carrier  lifetimes  and  electron  and  hols 
mobilities  wsre  obtained.  Acceptor  concentrations  of 

ths  samples  used  range  from  10* 5  to  10l®  cm"5  (as  de¬ 
termined  at  77*K).  It  Is  found  that  »M  varlss  as  N^”* 
and  ^  varies  as  N^"*,  with  w  r  1/5  and  f  ~  1/8.  From 

theoretical  considerations,  it  is  expected  that  direct 
radiative  recombination  lifetimes  will  not  be  observed 
in  nondegenerate  Mb.  The  result  of  the  present  meas¬ 
urements  is  that  ths  small  values  of  carrier  Ufstlms 

(<5i  10  *  sec)  and  ths  dependence  of  llfstlms  on  accep¬ 
tor  concentration  in  ths  range  1015  —  1017  cm'5  Indi¬ 
cate  that  recombination  takes  place  by  a  process  other 
than  direct  radlatlvs  recombination.  The  effects  of 
compensation  will  be  discussed  and  comparison  with 
llfstlms  measurements  recently  made  slsewhere  will 
be  evaluated. 

C  0.03:011 

Chicago  U.  Chicago  Midway  Labs.,  DL 

COPPER  FOIL  TRAP  OF  IMPROVED  FORM,  by  J. 
Burns.  [1957]  lp.  lad.  dlagr.  [AF  1«(603)9] 

Unclassified 


Published  in  Rev.  Sclent.  Instruments,  v.  28:  469, 

June  1957. 

Thin  copper  sheets  have  been  Introduced  in  Uquid  nitro¬ 
gen  cold  traps  of  ultrahigh  vacuum  systems.  The 
copper  sheets  which  were  originally  conceived  as  a 
means  to  reduce  the  desorption  of  gases  from  the  upper 
regions  of  the  trap  have  been  found  to  be  effective  in 
reducing  contamination  of  the  system  from  back- 
streaming  pump  oil.  It  was  found  that  the  pumping 
speed  through  one  of  these  traps  was  about  three  times 
greater  than  through  a  copper-filled  trap  of  the  usual 
form  and  size,  and  that  its  effectiveness  in  blocking 
oil  vapor  appeared  to  be  about  the  same.  A  nickel 
sheet  trap  was  constructed  and  produced  an  80-fold 
lower  ultimate  vacuum  than  in  the  case  in  which  no 
trap  was  used. 


CHI.03:012 

Chicago  U.  Chicago  Midway  Labs.,  Ill. 

INDIUM  ANTIMONIDE  PHOTOCONDUCTIVE  INFRA¬ 
RED  DETECTOR  (Abstract),  by  L.  H.  DeVaux  and  A. 

J.  Strkuss.  Oct  1957,  lp.  (AF  18(603)9) 

Unclassified 

Presented  at  meeting  of  ths  Electrochemical  Soc., 
Buffalo,  N.  Y.,  Oct.  7-9,  1957. 

A  photoconductlve  Infrared  detector  has  been  made  from 
single  crystal  InSb  of  unusually  high  resistivity  at  liquid 
nitrogen  temperature  (-»100  ohm -cm).  Tbs  detectivity 
at  liquid  nitrogen  temperature  compares  favorably  with 
that  of  InSb  p-n  junction  photovoltaic  calls,  but  decreases 
markedly  at  liquid  oxygen  tempera  tun.  lbs  long  wave¬ 
length  limit  is  5.5s ,  as  in  ths  photovoltaic  calls.  Tbs 
cell  design  is  described,  and  data  ars  presented  on  per¬ 
formance  as  a  function  of  wavelength  and  intensity  of  in¬ 
cident  light,  bias  current,  and  chopping  frequency. 


CHL03:013 

Chicago  U.  Chicago  Midway  Labs.,  HI. 

ELECTRON  TRAPPING  IN  p-TYPE  InSb,  by  R.  N. 

Zltter,  A.  J.  Strauss,  and  A.  E.  Attard.  Dec.  10,  1957 
(6)p.  IncL  dUgrs.  (AF  18(603)9)  Unclassified 

Curie r  lifetimes  as  derived  from  photoconductlve  (PC) 
and  photoelectromagnetic  (PEM)  measurements  in  p-type 
InSb  Indicate  that  the  former  Ufa  times  are  larger  than 
the  latter  rather  than  equal  as  expected  from  the  direct 
recombination  model.  Ths  model  has  been  altered  to 
include  trapping  la  discrete  levsls  in  ths  forbidden  band. 
The  experimental  dltfsrencs  in  the  lifetimes  and  the 
behavior  of  the  temperature  variation  of  the  PC  lifetime 
have  generally  been  accounted  for  by  the  altered  model. 
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CHI.  03:014 

Chicago  U.  Chicago  Midway  Labs,,  Ill. 

PREPARATION  AND  PROPERTIES  OF  INDIUM  ARSE¬ 
NIDE,  by  R.  H.  Harada  and  A.  J.  Strauss.  July  31, 

1958,  24p.  lncl.  Ulus,  diagrs.  rels.  (Rept.  no.  CML- 
TN-P108-14)  (AFOSR-TN-58-742)  (AF  18(603)9) 

AD  202311:  PB  137689  Unclassified 

Also  published  In  Jour.  Appl.  Phys.,  v.  30:  121,  Jan. 

1959. 

Arsenic  prepared  by  reduction  of  arsenic  trichloride 
and  purified  by  a  thermal  gradient  sublimation  technique 
has  been  used  to  prepare  zone-refined  i.-type  InAs  as 
pure  as  any  previously  reported,  although  Its  tree 
carrier  concentration  is  still  somewhat  greater  than 
16  -3 

10  cm'  .  A  horisontal  modification  of  the  Brldgeman 
technique  has  been  used  to  grow  large  single  crystals 
of  InAs.  The  results  of  electrical  measurements  on 
the  n-type  material  are  in  good  agreement  with  those 
obtained  elsewhere.  These  results,  together  with  thi 
results  of  heat  treatment  experiments  performed  at  the 
Naval  Ordnance  Lab.,  support  the  view  that  ths  free 
carriers  in  ths  InAs  are  produced  by  Ionization  of  donor 
impurities  (principally  sulfur)  which  originate  in  the 
arsenic  used  for  synthesis.  Compensated  samples  of 
InAs  have  been  prepared  by  doping  with  cadmium.  One 
such  sample  exhibits  anomalous  slectrlcal  properties 
similar  to  thoss  reported  in  ths  literaturs  for  samples 
doped  with  zinc.  Another  cadmium-doped  sampls  has 
a  resistivity  of  80  ohm -cm  at  77%  by  far  the  highest 
value  ever  reported  for  InAs.  (Contractor's  abstract) 


CHI.03;01S 

Chicago  U.  Chicago  Midway  Labs.,  ill. 

THE  CHANNELED,  SHAPFD-SCREEN  IMAGE  INTEN- 
S1FIER,  by  J.  Burns  and  M.  J.  Neumann.  July  31,  1968, 
17p.  lncl.  lllus.  diagrs.  (Rept.  no.  CML-TN-P108-16) 
(AFOSR-TN-58-756)  (AF  18(603)9)  AD  202312 

Unclassified 

The  present  status  of  ths  channeled,  shaped-scrsen 
lntenslfler  may  be  summarized  as  follows:  the  prin¬ 
ciple  offers  certain  characteristic  advantages  over 
other  types  of  lntenslflers,  ths  chief  onss  being  resolu¬ 
tion  independent  of  the  number  of  stagss,  low  voltage 
operation  with  ths  attendant  possibility  that  background 
leva’s  will  be  low,  and  the  possibility,  depending  on  de¬ 
sign  requirements  of  the  photocathode,  that  ths  screens 
can  be  made  to  support  ths  atmospheric  pressure  on  thin 
face-plates,  making  ths  construction  of  largs-area  tubes 
a  possibility.  Thus  far  a  dynode  design  has  been  devised 
which  has  yielded  gains  per  stage  equal  to  about  75%  of 
the  secondary  amission  ratio  of  the  dynode  surface  at 
a  design  voltage  of  400  volts  per  stage  on  a  five-stage 
'.ube  having  25-mesh  dynodes.  It  appears  that  the  prob¬ 


lem  of  finding  a  suitable  interscreen  Insulation  for 
finer  mesh  dynodes  can  be  solved  by  the  use  of  glass 
enamel;  however,  it  remains  to  be  seen  whether  this  kind 
of  insulation  causes  any  noise  or  background  difficulties. 
The  problem  of  making  fine  mesh  screens  of  the  proper 
shape  also  appears  well  on  its  way  toward  a  successful 
solution.  The  production  of  uniform,  stable,  high-yield 
secondary  emission  surfaces  on  these  screens  by  evap¬ 
oration  of  thin  films  of  Mg  followed  by  oxidation  Is  pro¬ 
gressing,  but  has  not  reached  the  desired  state  of  repro¬ 
ducibility  at  this  writing.  The  design  of  the  photo¬ 
cathode  and  first  dynode  is  still  at  an  early  stage,  but 
two  designs  have  been  evolved  which  see-,  to  merit 
closer  study.  The  successive  reduction  in  scale  of  the 
multiplier  has  reached  the  50  to  65-mesh  level.  The 
background  level  and  noise  characteristics  of  the  multi¬ 
plier  have  not  yet  been  measured,  but  series  of  tubes  in 
the  50  to  65- mesh  scale  presently  under  construction 
should  provide  a  good  indication  as  to  what  may  be  ex¬ 
pected  in  this  respect  in  still  smaller-scale  multipliers. 
(Contractor’s  abstract) 


CHL03:016 

Chicago  U.  Chicago  Midway  Labs.,  ni. 

SEMICONDUCTORS  AND  PHYSICAL  ELECTRONICS, 
by  F.  F.  Rieke.  Final  rept.  June  30,  1958,  15p.  lncl. 
table,  refs.  (Rept.  no.  CML-TR-P108-18)  (AFOSR- 
TR-58-137)  (AF  18(603)9)  AD  204556  Unclassified 

A  review  of  ths  accomplishments  and  a  catalog  of  the 
reports,  Journr.l  articles,  talks  at  symposia  and  scien¬ 
tific  meetings,  published  abstracts  and  re  sum  4s  are 
listed  under  the  following  headings:  (1)  Semiconductors 
(Preparation  of  Pure  Singls  Crystals  and  ftssearch); 

(2)  Research  on  Secondary  Electron  Emission;  (3)  Image 
Amplifier;  (4)  Thermal  Image  Tube;  (j)  Infrared  Detectors 
and  (8)  Titanatea  and  Pyroelectric  Thermal  Detectors. 


CHI.  03;  017 

Chicago  U.  Chicago  Midway  Labs.,  Ill. 

SOME  FEATURES  OF  THE  ANGULAR  DISTRIBUTION 
OF  SECONDARIES  FROM  METAL  SINGLE  CRYSTALS 
(Abstract),  by  J.  Burns.  [Feb.  1958]  lp.  (AF  18(603)9) 

Unclassified 

Presented  at  the  Colloquium  of  Secondary  Emission, 
Minnesota  U.,  Minneapolis,  Feb.  27-28,  1958. 

Measurements  of  ths  angular  distributions  of  second¬ 
aries  in  several  energy  ranges  have  been  made  on  (100) 
faces  of  copper  and  nickel  crystals  and  on  the  (112) 

(ace  of  a  tungsten  crystal.  The  measurements  cover  a 
range  of  primary  energies  (rom  200  to  1000  ev  at  several 
angles  of  Incidence.  Data  were  obtained  on  surfaces 
cleaned  by  slow  ion  bombardment,  followed  by  atuiealing, 
and  on  gas-covered  surfaces.  The  main  qualitative 
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feature*  of  these  angular  distributions  are  discussed 
with  special  reference  to  fine  structure  and  deviations 
from  a  cosine  distribution  la  relation  to  crystal 
orientation. 


CHL03:018 

Chicago  U.  Chicago  Midway  Labs.,  Ill. 

CARRIER  RECOMBINATION  IN  p-TYPE  InSb 
(Abstract),  by  A.  J.  Strauss  and  A.  E.  Attard.  [1058] 
lp.  (AF  18(603)0)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Chicago  U.,  Ill.,  Mar.  27-20,  1058. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  3: 

120,  Mar.  27,  1058. 

The  photoconductlve  (PC)  and  photoelectro  magnetic 
(PEM)  effects  In  p-type  InSb  have  been  studied  la  detail 
as  functions  of  free  hole  concentration  at  77*K,  and  for 
several  concentrations  photoconductivity  has  been  in¬ 
vestigated  as  a  function  of  temperature  between  77* 
and  300*K.  At  77*K,  It  Is  found  that  the  PEM  lifetime, 

r  Is  approximately  2  a  10*10  sec,  Independent  of 
P£M  %  * 

hole  concentration,  while  tk  '-(3x10  )/pQ  sec, 
where  p  is  expressed  in  cm*.  The  fact  that  r  is 

O  rv 

greater  than  rpE|(  for  sufficiently  pure  samples 

indicates  that  excess  electrons  are  trapped  in  bound 
states  in  the  forbidden  gap,  with  the  ratio  of  trapped 

to  free  electrons  equal  to  (5  x  10%.  Electron 

trapping  Is  also  Indicated  by  the  results  of  quenching 
experiments  with  dc  light  The  data  for  temperatures 
below  200*K  will  be  Interpreted  In  terms  of  a  Bioekley- 
Read  recombination  mechanism;  at  higher  temperature^ 
direct  tntsrband  recombination  mechanism  (probably 
of  the  Auger  type)  appears  to  predominate. 


CHL03:019 

Chicago  U.  Chicago  Midway  Labs.,  I1L 

SEGREGATION  CONSTANTS  AND  CARRIER  MOBILI¬ 
TIES  IN  InSb  (Abstract),  by  A.  J.  Strauss.  [1058]  lp. 
(AF  18(603)8)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Chicago  U..  Ill.,  Mar.  27-20,  1056. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  Q,  v.  3: 
lift,  Uar.  »,  1058. 

The  following  distribution  coefficients  have  been  meas¬ 
ured  for  InSb  crystals  pulled  from  the  melt  at  an  ex¬ 
traction  rate  of  1.3  cm/hr  and  rotation  rate  of  130  rpm: 


Cd,  0.26;  Zn,  3.38;  Se,  0.17;  Te,  0.54.  The  distribution 
coefficient  for  sine  has  been  found  to  vary  with  extrac¬ 
tion  and  rotation  rates  In  the  manner  predicted  by  the 
theory  of  Burton,  Prim,  and  Sllchter.  Hall  mobilities 
at  77*K  have  been  measured  for  uncompensated  sam- 

15 

pies  containing  Impurity  concentrations  between  10 
10  -3 

and  10  cm  .  Mobilities  calculated  from  scattering 
theory  are  In  moderately  good  agreement  with  the  ex¬ 
perimental  values  for  n-type  samples,  but  the  agreement 
is  considerably  less  satisfactory  for  p-type  samples. 


CHL03:020 

Chicago  U.  Chicago  Midway  Labs.,  Ill. 

RECOMBINATION  OF  CARRIERS  IN  InSb,  by  R.  N. 

Zltter,  A.  J.  Strauss,  and  A.  E.  Attard.  [1058]  4p. 

(A  F  18(603)0)  Unclassified 

Presented  at  the  Electrochemical  Soc.  Semiconductor 
Symposium,  New  York,  Apr.  1058. 

Recombination  of  excess  carriers  In  n-  and  p-type 
InSb  below  200*K  Is  shown  to  take  place  primarily  via 
bound  states  in  the  forbidden  gap.  The  activation 
energies,  concentrations  and  recombination  parameters 
associated  with  these  states  are  estimated  from  measure 
mania  of  the  dependence  of  pbotoconducttve  and  photo- 
electromagnetic  lifetimes  on  temperature,  Impurity  con¬ 
centration  and  light  intensity. 


CHL03:021 

Chicago  J.  Chicago  Midway  Labs.,  I1L 

INDIUM  ANTDfONIDE  INFRARED  FILTER,  by  J.  M. 
Powell  and  8.  W.  Rural  ek.  [1058]  2p.  lncl.  dlagrs. 

(AF  18(603)0)  Unclassified 

Published  la  Jour.  AppL  Phys.,  v.  20:  1120-1130,  July 

i m - 

17  -3 

N-type  single  crystal  InSb  of  about  10  donors  cm 
may  be  used  as  an  Infrared  filter  around  room  temper¬ 
ature.  The  transparency  of  this  material  is  further 
Increased  by  means  of  an  anti-reflection  coating  of 
A JjSj.  At  25*C  the  maximum  transmission  which  occurs 

at  0  microns  Is  Increased  from  about  27%  for  no  coating 
to  about  55%  with  the  anti- reflection  coating,  while  at 
0*C  the  maximum  transmission  rises  to  60%. 


CHL 03:022 

Chicago  U.  Chicago  Midway  Labs.,  Ill. 

DISTRIBUTION  COEFFICIENTS  AND  CARRIER 
MOBILITIES  IN  InSb,  by  A.  J.  Strauss.  Sept.  12,  1058, 
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14p.  incl.  diagrs.  tables,  refs.  (AF  18(603)0) 

Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  ▼.  30:  SS0-S63. 

Apr.  1050. 

The  following  distribution  coefficients  have  been  meas¬ 
ured  for  InSb  crystals  pulled  from  the  melt  at  an  extrac¬ 
tion  rate  of  1.3  cm/hr  and  rotation  rate  of  130  rpm: 

Cd,  0.26;  Zn,  3.38;  Se,  0.17;  and  Te,  0.54.  Tlie  distri¬ 
bution  coefficient  for  sine  has  been  found  to  vary  extrac¬ 
tion  and  rotation  rates  in  the  manner  predicted  by  the 
theory  of  Burton,  Prim,  and  Sllchter.  Hall  mobilities 
at  77*K  have  been  measured  for  uncompensated  samples 

15 

containing  impurity  concentrations  between  10  and 

1018  cm'\  Mobilities  calculated  from  scattering 
theory  are  in  moderately  good  agreement  with  the 
experimental  values  for  n-type  samples,  but  the  agree¬ 
ment  is  considerably  less  satisfactory  for  p-type 
samples.  (Contractor's  abstract) 


CHL03:023 

Chicago  U.  Chicago  Midway  Labs.,  PI. 

PIEZORESISTANCE  CONSTANTS  OF  n-TYPE  InAs, 
by  A.  J.  Tuxsollno  [1058]  lp.  incl.  table,  refs. 

(AF  18(603)0)  Unclassified 

Published  in  Phys.  Rev.,  v.  112:  30,  Oct.  1,  1068. 

A  measurement  of  the  piezoresistance  constants  of 
single  crystal  specimens  of  n-type  InAs  as  a  function 
of  temperature  from  77*  to  70C*K  has  been  made.  It 
is  concluded  that  the  results  of  this  experiment  are 
consistent  with  a  spherical  conduction  band  model  for 
InAs. 


CHI.03:024 

Chicago  U.  Chicago  Midway  Labs.,  HI. 

THE  ROLE  OF  TRAPS  IN  THE  PHOTOELECTRO- 
MAGNETIC  AND  PHOTOCONDUC TTVE  EFFECTS, 
by  R.  N.  Zltter.  [1058]  [4]p.  IncL  refs.  (AF  10(803)0) 

Unclassified 

Published  in  Phys.  Rev.,  v.  112:  812-855,  Nov.  1,  1058. 

When  carriers  recombine  through  traps,  the  excess 
concentrations  of  mobile  electrons  and  holes  are  not 
necessarily  characterised  by  a  single  lifetime  r . 

Under  the  assumption  that  electrons  and  holes  have 
separate  lifetimes  which  in  general  are  different,  ex¬ 
pressions  for  the  steady-state  PEM  and  PC  currents 
are  obtained  which  show  that  la  certain  cases  the  PEM 
current  is  determined  by  a  lifetime  different  from  the 
one  determining  the  PC  current.  The  results  of  the 
PEM -PC  measurements  can  be  used  to  evaluate  the 


parameters  of  any  particular  model  which  might  be 
postulated  for  the  recombination  process.  However,  the 
theoretical  treatment  of  the  PEM-PC  effects  presented 
here  is  independent  of  such  models  and  so  can  be  used 
as  a  method  for  testing  their  validity.  (Contractor's 
abstract) 


CHL 04:003 

Chicago  U.  Committee  on  Math.  Biology,  Ill. 

CONTRIBUTIONS  TO  THE  THEORY  OF  ACTIVE  TRANS¬ 
PORT.  H.  THE  GATE  TYPE  NON-CARRIER  MECHA¬ 
NISM  AND  GENERALIZATIONS  CONCERNING  TRACER 
FLOW,  EFFICIENCY,  AND  MEASUREMENT  OF  ENER¬ 
GY  EXPENDITURE,  by  C.  S.  Patlak.  June  1057  [43]p. 
Incl.  diafrs.  refs.  (AF06R-TN-57-285)  (AF  18(800)- 
1454)  AD  132356  Unclassified 

Also  published  in  Bull.  Math.  Blophys.  v.  10:  200-235, 


The  gate  type  non-carrier  mechanism,  an  active  trans¬ 
port  model,  is  discussed.  In  this  mechanism,  the  actively 
transported  particle  passes  through  the  gate  itself  by 
msans  of  s  series  of  reorganisations  of  the  active  trans¬ 
port  mechanism.  The  net  rate  of  transport,  tbs  rate  of 
transport  in  either  direction,  and  the  efficiency  of  this 
model  are  analysed.  It  is  shown  that  on  the  basis  of 
these  analyses  alone,  this  mechanism  cannot  be  distin¬ 
guished  from  a  carrier  mechanism.  Three  generaliza¬ 
tions  which  apply  to  many  individual  type  active  transport 
models  are  than  discussed.  These  pertain  to  (1)  the  de¬ 
pendency  of  the  flow  in  one  direction  on  the  concentration 
of  the  particles  on  the  opposite  side  of  the  membrane, 

(2)  the  possibility  of  vary  high  efficiencies  for  theas 
models  independent  of  the  rate  of  the  active  transport, 
and  (3)  the  methods  whereby  the  energy  expended  in  the 
active  transport  may  be  experimentally  found.  (Con¬ 
tractor'!  abstract) 


CHL 04:004 

Chicago  U.  Committee  on  Math.  Biology,  DL 

ON  THE  INTERPRETATION  OF  THE  EFFECT  OF 
AREA  ON  THE  CRITICAL  FUCKER  FREQUENCY,  by 
B.  D.  LendehL  [1057]  [8]p.  incL  dtagr.  (AF08R-TN-S7- 
455)  (AF  18(800)1454)  AD  158448  Unclassified 

Also  ^ubUshed  In  Bull.  Math.  Biophys.,  v.  10:  157-102, 

The  effects  of  arse  and  intensity  on  the  critical  Bicker 
frequency,  threshold,  sad  reaction  time  are  considered 
In  terms  of  neural  net  theory.  An  attempt  is  mads  to 
develop  a  mechanism  which  can  account  for  the  phenom¬ 
ena  associated  with  the  empirically  observed  laws  of 
Rleco,  Granit,  Talbot,  and  Ferry-Porter  as  well  as  ob- 
aervatlona  on  reaction  time  threshold.  A  simple  model 
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gives  results  which  are  substantially  in  agreement  with 
observation  except  lor  a  few  apparent  discrepancies. 
Experimental  procedures  are  suggested  which  can  de¬ 
termine  whether  these  are  apparent  or  real.  (Con¬ 
tractor's  abstract) 


CHL 04:005 

Chicago  U.  Committee  on  Math.  Biology,  m. 

FACTORS  IN  VISUAL  ACUITY.  L  NEURAL  INHIBITION 
AND  THE  VISUAL  PERCEPTION  OF  CONTOURS,  by 
P.  H.  Greene.  [1957]  [15]p.  incL  diagrs.  (AFOSR-TN- 
57-455)  (AF  18(600)1454)  AD  136447  Unclassified 

Also  published  in  Bull.  Math.  Biophys.,  ▼.  19:  147-156, 
June  1957. 

Interpretations  of  the  mechanisms  of  perception  of  con¬ 
tours  or  of  Mach  bands  have  stressed  either  the  role  of 
various  spatial  derivatives  of  light  intensity  at  the  retins 
or  the  importance  of  various  forms  of  inhibitory  effects 
between  neighboring  retinal  elements.  Evidence  is  pre¬ 
sented  in  support  of  the  latter  type  of  interpretation.  It 
is  considered  that  the  brightness  contrast  and  perceived 
contours  arise  from  neural  elements,  each  of  wMch  is 
stimulated  in  proportion  to  the  intensity  of  photoreceptor 
excitation  at  a  point  of  the  retina  and  Inhibited  in  pro¬ 
portion  to  the  mean  Intensity  in  some  neighborhood  of 
that  point  The  role  of  the  spatial  derivatives  is  best 
seen  as  a  particular  manifestation  of  the  inhibitory 
mechanism.  Predictions  baaed  upon  this  hypothesis 
appear  to  be  consistent  with  experimentally  observed 
evidence.  (Contractor's  abstract) 


CHL 04:006 

Chicago  U.  Committee  on  Math.  Biology,  Ill. 

FACTORS  IN  VISUAL  ACUITY.  0.  THE  RELATION 
OF  BLURRED  RETINAL  IMAGES  AND  NEURAL  INHI¬ 
BITION  TO  IRRADIATION,  by  P.  H.  Greene.  [Jan.  13, 

1958]  55p.  IncL  diagrs.  refs.  (AF08R-TN-58-36) 

(AF  18(600)1454)  AD  148065  Unclassified 

R  is  known  that  the  mode  of  variation  of  the  apparent 
width  of  a  bar  with  variation  of  its  luminance  depends 
upon  the  objective  width  of  the  bar.  Common  interpre¬ 
tations  of  this  phenomenon  are  discussed  and  summa¬ 
rised.  These  interpretations  refer  to  characteristics 
of  the  sloping  retinal  excitation  distribution  which  re¬ 
sults  from  the  blurring,  or  "diffusion."  of  the  luminance 
distribution  of  the  bar.  On  the  assumption  that  a 
Gaussian  distribution  results  from  the  diffusion  of  an 
Infinitely  narrow  bar,  the  blurred  excitation  distribution 
arising  from  a  wider  bar  is  calculated.  Making  use  of 
this  calculation,  it  is  shown  that  none  of  the  proposed 
interpretations  of  irradiation  would  explain  its  observed 
dependence  upon  the  width  of  the  bar  unless  the  standard 
deviation  of  the  Gaussian  diffusion  function  sscserled 
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1’35",  which  is  more  than  twice  the  standard  deviation 
calculated  on  the  basis  of  optical  effects  and  threshold 
measurements.  It  is  concluded  that  the  larger  standard 
deviation  takes  into  account  the  further  diffusion  of  the 
excitation  distribution  in  the  network  of  neurons  respon¬ 
sible  for  determining  the  location  of  the  contour.  (Con¬ 
tractor's  abstract) 


CHL 04:007 

Chicago  U.  Committee  on  Math.  Biology,  HI. 

REPRESENTATION  OF  MODALITY  IN  CUTANEOUS 
SENSIBILITY,  by  H.  D.  Landahl  and  C.  M.  Williams. 
[19581  relp.  foci,  diagrs.  (AFOfiR-TN-58-313)  (AF  18- 
(600)1454)  AD  154317  Unclassified 

Also  published  in  Bull.  Math.  Biophys.,  v.  20:  309-315, 
Dec.  1964. 

Morphologically  identical  nerve  endings  subserve  more 
than  one  sensory  modality.  Two  possible  explanations 
are:  such  endings  are  functionally  different,  responding 
to  one  type  of  physical  excitation  only,  or  such  endings 
are  capable  of  responding  to  more  than  ons  type  of  physi¬ 
cal  stimulus,  but  central  mechanisms  discriminate  be¬ 
tween  different  stimuli.  A  simple  network  is  described 
to  illustrate  how  thermal  receptors  could  discriminate 
between  thermal  and  mechanical  stimuli.  (Contractor's 
abstract) 


CHL04:008 

Chicago  U.  Committee  on  Math.  Biology,  I1L 

ON  THE  BIOPHYSICS  OF  VISION,  by  8.  Xamlya.  [1958] 
[4S]p.  incL  diagrs.  refs.  (AFOSR-TN-58-343)  (AF  18- 
(800)1454)  AD  154348  Unclassified 

Also  published  in  BulL  Math.  Biophys.,  v.  30:  343-373, 


A  photochemical  system  is  considered  which  is  similar 
to  that  of  8.  Hecht  but  which  includes  an  intermediate 
substance  between  visual  purple  and  visual  white.  This 
intermediate  is  assumed  to  change  the  membrane  volt¬ 
age  of  the  photoreceptors.  A  simple  method  is  presented 
from  which  ons  stay  calculate  the  frequency  of  the  im¬ 
pulses  resulting  from  the  appll  mtloo  of  light.  R  is  found 
that  this  physicochemical  modt  l  enables  one  to  account 
for  a  considerable  number  of  physiological  phenomena 
of  vision.  Among  those  are  the  light  and  dark  adaptation 
phenomena.  By  Introducing  a  simple  assumption  re¬ 
garding  spatial  interaction  one  can  account  for  some 
psychological  phenomena  such  as  the  effect  of  intensity, 
a  light-dark  ratio,  shape,  and  area  on  the  critical  flicker 
frequency.  A  number  of  other  phenomena  are  discussed 
in  terms  of  the  modaL  (Contractor’s  -■  Litraet) 
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CHL 04:099 

Chicago  U.  Committee  on  Math.  Biology,  Ill. 

A  MATHEMATICAL  INTERPRETATION  OF  MOTOR 
REACTIONS  TO  FIXED  AND  MOVIN6  STIMULATION 
OF  THE  EYE,  by  M.  Valentinuacl.  [June  1858]  [34]p. 
incl.  dlagrs.  refs.  (AFOSR-TN-58-687)  (AF 
1454)  AD  152231;  PB  137885  Unclassified 

Also  published  in  Bull.  Math.  Biophys..  ▼.  21:  327*341. 
Dtc'lWfi. 

77m  results  of  experiments  performed  by  L.  S.  Stona 
and  by  R.  W.  Sparry  on  vision  la  aalamandera  ara 
analysed.  A  aommary  of  Raicbardt'a  theory,  which 
originated  in  the  raaaarchaa  of  B.  Haaaanatain  oo  ln- 
aacts,  la  given,  and  an  application  to  aalamandara  la 
carried  out  Introducing  a  almplar  mathematical  de¬ 
velopment  baaed  on  the  one*  factor  theory  of  excitation, 
the  aame  formal  reeulta  are  obtained.  A  complete 
modal,  which  includea  thoae  reaulta  and  trlea  to  fit  the 
aalamander  behavior  described  by  Stona,  la  elaborated 
and  trahalated  into  Boolean  tarma.  Aa  a  complementary 
consideration,  it  la  pointed  out  that  the  functional  rigidity 
of  the  vieuomotor  system,  deriving  from  a  biological 
molecular  hysteresis,  could  be  framed  in  tha  neuro- 
afflnlty  principle,  the  spatial  expression  of  which  would 
turn  out  to  be  a  biological  field.  (Contractor's  abstract) 


CHL04:010 

Chicago  U.  Committee  on  Math.  Biology,  ni. 

FACTORS  IN  VISUAL  ACUITY,  by  P.  H.  Greene. 

Aug.  25,  1855,  lv.  Incl.  dlagrs.  refa.  (AF08R-TR-58- 
85)  (AF  18(500)1484;  continued  by  AF  48(538)414) 

AD  225778  Unclassified 

An  interpretation  is  suggested  for  experimental  results 
on  the  location  of  perceived  contours  in  studies  of  Mach 
bands  (sharply  defined  subjective  hands  seen  in  continu¬ 
ous  luminance  distributions),  irradiation  (change  la 
apparent  width  of  a  bar  with  changes  in  luminance),  and 
resolution  distance  (minimum  distance  nepers  ting  two 
bars  which  eaa  Just  he  perceived  as  separate).  An  ex¬ 
periment  based  upon  analysis  of  the  Mach  band  experi¬ 
ments  supports  the  view  that  contour-perception  depends 
upon  inhibitory  lnfinenc.es  between  naii^borlag  points  in 
the  visual  pathway.  Analysis  of  the  irradiation  experi¬ 
ments  ahowe  that  the  spatial  extant  of  the  bturring  of  the 
visual  image  ouing  to  optical  and  neural  effects  must  be 
at  least  twice  the  amount  in  the  literature  for  the  optical 
part  of  the  blurring.  Experimental  results  may  be  con¬ 
sistently  Interpreted  by  the  hypothesis  that  a  contour 
appears  at  a  point  where  the  difference  between  the  local 
excitation  intensity  and  the  average  intensity  in  a  neigh¬ 
borhood  of  the  point  attnins  a  threshold,  or  else  at  the 
point  of  maximum  slope  of  the  excitation  distribution 
la  cane  the  difference  nowhere  attains  its  threshold. 
Resolution  la  shown  to  depend  upon  two  faetore:  intensity 


discrimination  and  the  response  of  the  inhibitory  mecha¬ 
nism.  17m  inhibitory  mechanism  can  allow  resolution  of 
two  bright  bands  even  when  they  are  so  close  together 
that  their  blurred  excitation  distribution  la  unlmodal. 
(Contractor's  abstract) 


CHL  17:001 

Chicago  U.  Committee  oo  Math.  Biology,  HL 

A  CONTRIBUTION  TO  THE  8TUDY  OF  THE  DIFFUSION 
OF  NEUTRAL  PARTICLES  THROUGH  PORES,  by  C.  S. 
Patlak.  Nov.  1858,  12p.  IncL  dlagr.  (AFOSR-TN-58- 
1078)  (AF  48(638)414;  continuation  of  AF  18(600)1454) 

AD  207454  Unclassified 

Also  published  in  Bull.  Math.  Biophys.,  v.  21:  128-140, 
June  1958. 

Diffusion  through  a  flat  pore  into  a  large  region  is  pro¬ 
portional  to  the  linear  dimension  of  the  pore  and  not  to 
Its  area.  This  was  first  explained  by  Brown  and  Escombe 
(1800)  for  a  circular  pore  and  is  here  generalised,  by 
means  of  a  dimensional  argument,  to  include  any  type  of 
regular  opening.  The  problem  is  further  generalised  to 
include  diffusion  through  pores  of  finite  thickness,  finite 
distance  apart,  and  Into  finite  regions.  Since  this  prob¬ 
lem  cannot  be  solved  exactly,  an  approximation  method 
is  introduced.  Reasons  for  the  credibility  of  the  approx¬ 
imation  are  presented.  It  is  then  shown,  by  means  of 
the  approximation  method,  that  the  diffusive  flow  through 
a  pore  Is  equal  to  the  total  concentration  difference 
divided  by  the  resistance  of  the  system.  T7m  resistance, 
in  turn,  is  the  sum  of  the  resistances  of  all  portions  of 
the  system,  each  of  which  is  calculated.  11m  result  is 
compared  with  results  which  have  been  calculated  exactly 
tor  limiting  cases  and  found  to  agree  very  well.  77m 
results  are  then  applied  to  a  standard  method  of  comput¬ 
ing  pore  sise  in  membranes,  and  it  is  shown  that  the 
correction  factor  is  negligible.  (Contractor's  abstract) 


CHL 06:008 

Chicago  U.  [Dept  of  Mathematics]  m. 

ON  SINGULAR  INTEGRALS,  by  A.  Zygmund.  [1857] 

SSp.  IneL  refs.  [AF  18(600)1111]  Unclassified 

Published  in  Rand.  Matem.  e  AppL,  v.  18:  488-505,  1957. 

In  former  papers  (e.g.,  Acta  Math.,  v.  88:  86-138,  1952; 
Stadia  Math.,  v.  14:  848-271,  1954;  Amer.  Math.,  v.  78: 
288-309,  1958)  A.  P.  Caldfroo  and  A.  Zygmund  have 
dealt  with  the  extension  of  Hilbert’s  operator  to  singular 

integrals  la  the  n-dlmaoaiooal  space  e“  (n  *  2);  including 
that  tor  periodic  functions,  l.e.,  the  conjugate  functions 
operator.  77m  results  were  applied  to  potential  theory. 

In  the  present  paper,  their  main  results  and  some  of 
the  proofs  are  given  in  a  systematic  and  concise  arrange¬ 
ment.  (Probably  a  complete  representation  of  the  theory. 
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Including  the  earlier  work  of  other  writers  on  the 
subject,  In  book  form  would  be  appreciated  by  mathe¬ 
maticians.)  In  5 1  the  author  starts  from  the  classical 

Rlesz  theory  on  Hilbert's  operator  In  E1.  Then  he 

states  the  results  for  the  class  In  En  and  gives 
examples  for  n  -  1,2,3.  In  5  2,  various  generalizations 

In  E°  are  discussed.  Including  transforms  of  Infinite 
sequences  of  numbers  and  conjugate  functions.  In  543-7 
proofs  of  results  are  given;  an  essential  tool  for  some 

of  them  le  the  Fourier  transform  In  E°.  In  5  8,  applica¬ 
tion  is  made  to  the  theory  of  the  tentlaL  A  short  bibli¬ 
ographical  note  la  added.  It  refers  to  the  work  of  the 
writers  who  have  raised  the  problem.  (Math.  Rev. 
abstract) 


CHI.08:004 

Chicago  U.  [Dept,  of  Mathematics]  Ill. 

ON  UNITARY  REPRESENTATIONS  OF  NILPOTENT 
LIE  GROUPS,  by  Dlxmler.  1857  [2]p.  (AF06R-TN- 
57-508)  (AF  18(800)1383)  AD  218397  Unclassified 

Published  In  Proc.  wat'l.  Acad.  Sciences,  v.  43:  985- 
948,  frov.  1957. 

Also  published  In  Amer.  Jour.  Math.,  v.  81:  180-170, 

Jan.  1959. 

If  O  la  a  locally  compact  separable  unlmodular  group 
It  le  known  that  the  regular  representation  of  O  may  be 
expressed  as  a  direct  Integral  of  factor  representations 
U^  where  the  run  over  a  measure  space  O  supplied 

with  a  positive  measure  p .  Furthermore  If  f  la  In 
Lj(G)  n  Lj(G)  and  U^f)  Is  the  operator  corresponding  to 

t  In  the  representation  U  ,  the  Plancherel  formula  states 
that,  .  * 

(•)  f  I  f(x)  I  dx  -  J  tr(U  (f)*U  (f))dp(x ), 

G  O  x  x 

where  dx  le  Haar  measure  on  G.  The  following  results 
are  stated  In  the  case  that  G  la  a  simply  connected 
nllpotent  Lie  group.  (1)  O  can  be  chosen  to  be  the  com¬ 
plement  of  the  serose  of  a  polynomial  In  a  real  q-dlmen- 
sional  Euclidean  space.  (2)  There  Is  a  fixed  Hilbert 
space  H  and  for  each  x  In  Qan  Irreducible  representa¬ 
tion  U^  of  G  on  H;  for  each  f  In  L^G).  the  Fourier  trans¬ 
form  of  f  defined  by  U^ff)  *  JG  Ux(x)f(x)dx  Is  strongly 

continuous  and  aero  at  Infinity  on  Cl.  (3)  There  Is  a 
positive  measure  p  on  O  defined  by  a  regular  differential 
form  of  degree  q  so  that  (•)  Is  valid  for  f  in 
Lj(G)  *  Lj(G).  (Math.  Rev.  abstract) 


CHI.08:005 

Chicago  U.  Dept  of  Mathematics,  Ill. 

ON  THE  ABSTRACT  APPROACH  TO  THE  LOCAL 
THEORY  OF  CONTINUOUS  INFINITE  PSEUDO  GROUPS, 
by  M.  Kuranlshi.  Oct.  1957,  95p.  (AFOSR-TN-57-728) 
(AF  18(800)1383)  AD  138712;  PB  133351  Unclassified 

An  attempt  Is  made  to  generalize  the  notion  of  local 
Lie  groups  to  the  special  case  of  Infinite  dimensional 
parameter  space  eo  that  the  generalized  notion  can  be 
used  as  parameter  groups  of  continuous  Infinite  pseudo 
groups  of  transformations.  This  involves  generalizing 
the  notion  of  analytic  functions  and  the  notion  of  formal 
power  eeriee.  Only  the  local  aspect  of  the  theory  Is 
treated,  and  the  dlecusslon  Is  restricted  to  the  analytic 
case,  real  or  complex.  (ASTIA  abstract) 


CHL08:008 

Chicago  U.  Dept,  of  Mathematics,  Ill. 

FOUNDATIONS  OF  FIBER  BUNDLES.  LECTURES,  by 
S.  Eilenberg.  Summer  1957,  lv.  (In  cooperation  with 
Columbia  U.  AF  18(603)BT  (AFOSR-TN-57-733) 

(AF  18(600)1383)  AD  138720  Unclassified 

Abstract  published  In  Internet' 1.  Symposium  on 
Algebraic  topology,  kexlco  City  (Aug.  1956)  Mexico 
City,  National  U.  of  Mexico,  1958,  p.  18-23. 

A  discussion  la  presented  of  categories,  functors,  and 
faithful  functor.  Theory  of  local  categories  1s  given. 
Some  applications  mentioned  are:  manifolds,  the 
category  (B,  F)  bundles,  functors  of  categories  of 
bundles,  comparison  of  (B,  F) -bundles,  reciprocal  struc¬ 
tures,  categories  with  products,  products  of  bundles,  the 

category  V*,  diagonal  maps  and  separation,  compactness 
and  generalised  bundles. 


CHL 08:007 

Chicago  U.  Dept,  of  Mathematics,  Dl. 

SEMINAR  IN  TOPOLOGY.  PAR'S  I  AND  □,  by  S. 

Mac  Lane.  Summer  1957,  2v.  ln  l.  refs.  (AFOSR-TN- 
57-789)  (AF  18(800)1383)  AD  136759)  Unclassified 

Tj e  following  research  papers  on  algebraic  mechanism 
ct  fiber  spaces  are  Included.  Part  I:  A  Relation  Be¬ 
tween  Homotopy  Groups  and  Cohomology,  by  J.  F.  Adame; 
The  Suspension  of  a  Loop  Space,  by  W.  D.  Barcus  and 
J.  P.  Meyer;  Higher  Hoof  Invariants,  by  M.  G.  Barra tt; 
The  Const  rue  B  mi  and  classification  of  Ssml-aln.pllclal 
Bundles,  by  M.  G.  Barrett,  V.  K.  A.  M.  Gugenhelm,  and 
J.  C.  Moore;  Atomic  Homology  Structures,  by  F.  W. 
Bauer:  Homology  of  Prolong  wi  Functors.  (Symmetric 
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Dimension,  by  E.  Dyer;  and  Comologlcal  Dimension  of 
Groups,  by  S.  Eilenberg.  Part  II:  On  the  Structure  of 
Higher  Differential  Qperatore  In  Spectral  Sequences, 
by  E.  Fadell;  Abstract  Theory  of  Pseudogroup b,  by  J. 

W.  Gray;  Generalised  Manifolds,  by  H.  B.  Griffiths; 

A  Geometrical  Interpretation  of  0.  Whitehead's  General¬ 
isation  of  H.  Hopf's  Invariant,  by  M.  A.  Kervalre; 
Homotopy  Type  Embeddings,  by  F,  P.  Peterson;  Two 
Formulas  Concerning  Secondary  Operations,  by  E,  P, 
Peterson  and  N.  Stein;  On  Classifying  Immersions  of 

S*  In  Euclidean  Space,  by  S.  Smale;  and  Homology  ol 
Cyclic  Products,  py~R.  G.  Swan. 


CHI. 08:008 

Chicago  U.  Dept  of  Mathematics,  HI. 

EXTENSIONS  AND  OBSTRUCTIONS  FOR  RINGS,  by 
S.  MacLane.  [1S58]  [30]p.  incl.  refs.  (AFOSR-TN- 
57-776)  (AF  18(600)1383)  AD  148006  Unclassified 

Also  published  in  Illinois  Jour.  Math.,  ▼.  2:  316-345, 

Sept.  1555. - 

An  extension  is  defined  by  an  eplmorphism  of  algebras 
E  -  A;  when  the  product  of  any  two  elements  of  the 
kernel  A  Is  0,  the  left  multiplication  (reap,  right)  by  an 
element  of  E  Induced  upon  A  a  (A  bimodule)  structure. 
The  author  tries  on  one  aids  to  free  himself  from  the 
hypothesis  according  to  which  the  algebras  considered 
have  a  body  basis  (In  fact,  the  case  of  rings,  i.e.  alge¬ 
bras  over  s.  Is  studied),  which  introduces  obstructions 
of  an  additive  character  besides  multiplicative  obstruc¬ 
tions.  The  case  is  also  studied  where  the  Induced 
multiplication  upon  A  Is  not  aero.  A  new  definition  of 

the  cohomology  groups  H^A.K)  with  coefficients  In  a 
A  bimodule  K  Is  given.  It  la  proved  that  If  K  1s  a  A- 
blmodule,  the  extension  classes  0  -  K  -  E  ~  A  -0  which 
define  over  K,  this  bimodule  structure  (the  multiplica¬ 
tion  Induced  upon  K  being  aero),  are  In  bijective 

correspondence  with  H*(A,K). 


C  10.01:009 

Chicago  U.  Dept,  of  Mathematics,  Ill. 

A  PROOF  OF  THE  SUBGROUP  THEOREM  FOR  FREE 
PRODUCTS,  by  8.  MacLane.  Jan.  1958,  lip.  (AFOSR- 
TN-58-69)  (AF  18(600)1383)  AD  148112 

Unclassified 

Also  published  In  Mathematlka,  v.  5:  13-19,  June  1964. 

Let  Aj  be  a  group  lor  each  J»J.  The  free  product 
G  *•  A)  Is  a  group  generatsd  by  the  Aj  In  which  any  two 
distinct  reduced  words  represent  distinct  elements. 

Take  g»G  and  S=G,  then  the  subgroup  H^gA^g*1  depends, 


up  to  Isomorphism,  only  on  the  double  coset  D  -  HgA^. 

A  new  algebraic  proof  is  given  for  the  following  theorem: 
to  any  subgroup  H  of  the  free  product  G  there  exists  for 
each  JcJ  a  set  {Sj(D)3  of  representatives  of  the  H-A^ 

double  cosets  D  such  that  H  Is  the  free  product  of  its  sub¬ 
groups  H=F*[*  (^ HHsAjS*1])]  where  F  is  a  free  group, 
s«Sj(D),  and  ]  ranges  over  J  and  for  each  ],  D  ranges 
over  the  H-A^  double  cosets  In  G.  If  the  Index  G:H  is 

finite,  the  number  of  free  generators  of  F  Is  1-  [G:H]  + 

Ej  ([G:H]  -  nij)  where  m^  is  the  number  of  H-A^  double 

cosets  in  G. 


CHL08:010 

Chicago  U.  [Dept,  of  Mathematics]  11L 

[THE  GEOMETRIC  REALIZATION  OF  A  TWISTED 
CARTESIAN  PRODUCT]  Die  geometrlsche  Reallslerung 
sines  schlefen  karteslscben  Produktes,  by  A.  Dold. 

Sept.  12,  1957  [12]p.  (AF  18(600)1383)  AD  148141 

Unclassified 

Also  published  in  Arch,  der  Math.,  v.  9:  275-286,  1958. 

Intuitively  a  twisted  Cartesian  product  of  taro  semi-slm- 
pliclal  complexes  F  and  B  Is  almost  a  fibre  space  with 
projection  map  t:  E  -  B  and  fibre  F,  where  E  Is  the  total 
complex  of  the  twisted  Cartesian  product  In  this  paper 
the  author  proves  three  main  theorems.  Theorem  1: 

Let  (F,  B,  E)  be  a  twisted  Cartesian  product  which  has 
a  structural  monoid  complex  H,  such  that  »Q(H)  (the  path 

components  of  H)  form  a  group;  then  the  geometric 
realisation  of  the  map  *:  E  -  B  is  a  quasi -fib  rati  on,  with 
total  space  the  geometric  realisation  of  E,  base  the 
realisation  of  B,  and  fibre  the  realisation  of  F.  Theorem 
2:  Let  K  be  a  semi-aimpllcial  complex  with  base  point, 

A  a  subcomplex  with  the  same  base  point,  and  K/A  the 
complex  obtained  by  collapsing  A  to  a  point.  Let  SP(K), 
SP(K/A),  and  SP(A)  denote  the  Infinite  symmetric  products 
of  the  complexes  K,  K/A,  and  A.  Under  these  conditions 
there  exists  a  twisted  Cartesian  product  (8P(A),  8P(K/A), 
SP(K))  with  fibre  8P(A),  base  8P(K/A),  and  total  complex 
8P(K).  This  twisted  Cartesian  product  Is  principal  with 
structural  monoid  8P(A).  Theorem  3:  If  T  is  an  associa¬ 
tive  H- space  with  unit  such  that  »0(T)  is  a  group,  then  r 

baa  the  same  weak  homotopy  type  as  the  space  of  loops 
In  a  connected  space.  The  first  of  these  theorems  shows 
that  one's  intuition  Is  correct:  a  twisted  Cartesian 
product  Is  almost  a  fibre  apace.  The  second  is  useful  in 
abstracting  the  earlier  work  of  the  author  and  R.  Thom 
on  infinite  symmetric  products  In  the  geometric  case 
(A.  Dold  and  R.  Thom,  Ann.  of  Math.  v.  67:  239-281, 

1958]  to  the  seml-almpllelal  case.  The  third  theorem  Is 
a  further  application  of  the  first  theorem.  (Math.  Rev. 
abstract) 
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Chicago  U.  Dept  of  Mathematics,  HI. 

PRINCIPAL  QUASIFIBRA TIONS  AND  FIBRE 
BOMOTOPY  EQUIVALENCE  OF  BUNDLES,  by  A.  Dold 
and  R.  Lashof.  Feb.  1858  [21]p.  (AFOSR-TN-58-180) 
(AF  18(600)1383)  AD  152213  Unclassified 

Also  published  In  Illinois  Jour.  Math.,  v.  3:  285-305, 
June  1858. 

Let  H  be  a  topological  space  with  a  continuous  multi¬ 
plication  which  Is  associative  and  has  a  2-sided  unit 
In  analogy  to  the  case  of  a  topological  group,  the  authors 
construct  In  this  paper  a  universal  quasi-flb ration 
with  fibre  H.  As  an  application,  they  obtain  a  classifi¬ 
cation  of  fibre  bundles  with  respect  to  fibre  homotopy 
equivalence.  (Math.  Rev.  abstract) 


Cm.  18:001 

Chicago  U.  Dept  of  Mathematics,  Ill. 

RESEARCH  ON  BANACH  ALGEBRAS,  by  I.  Kaplansky. 
Final  rept  Feb.  1-Sept  30,  1857,  lp.  (AFOSR-TR- 
57-88)  (AF  18(600)1478)  AD  136687  Unclassified 

Some  questions  were  studied  concerning  projective 
modules  which  are  the  basic  tool  In  the  new  Held  of 
homological  algebra.  A  result  obtained  In  this  connec¬ 
tion  Is  the  following:  if  M  Is  a  direct  sum  of  (any  number 
of)  countably  generated  modules,  then  the  same  Is  true 
for  any  direct  summand  of  M.  Ibis  has  a  number  of 
corollaries.  Ons  Is  that  any  projective  module  over  a 
local  ring  Is  free.  Another  Is  the  completion  of  a 
problem  posed  by  Baer  If  a  torsion-free  abelian  group 
G  Is  a  direct  sum  of  groups  of  rank  one,  then  the  same 
Is  true  for  any  direct  summand  of  G.  Lie  algebras 
were  also  dealt  with.  (Contractor's  abstract,  modified) 


CHL18-.002 

Chicago  U.  Dept,  of  Mathematics,  Ill. 

ON  THE  DIMENSION  OF  MODULE8  AND  ALGEBRAS. 
A  RIGHT  HEREDITARY  RING  WHICH  IS  NOT  LEFT 
HEREDITARY,  by  L  Kaplansky.  [1858]  [4]p.  [AF  18- 
(800)1471]  Unclassified 

Published  In  Nagoya  Math.  Jour.,  v.  13:  85-88,  June 


A  ring  R  Is  right  [left]  hereditary  If  every  right  [left] 
Ideal  In  It  la  projective.  The  author  shows  that  a  ring 
may  be  right  hereditary  but  not  left  hereditary  by  proving 
the  following  theorem:  Let  V  be  a  vector  space  of  count¬ 
ably  Infinite  dimension  over  a  field  F.  Let  C  be  the 
algebra  of  all  linear  transformations  on  V  with  finite- 
dimensional  range.  Let  B  be  the  algebra  obtained  by 


adjoining  a  unit  element  to  C  and  let  A  *  B®  ^B.  Then 

A  is  right  hereditary  but  not  left  hereditary.  The  proof 
proceeds  by  showing  that  A  Is  a  regular  ring  (l.e.,  for 
any  a  there  Is  an  z  such  that  ua  «  a);  that  In  a  regular 
ring  every  countably  generated  (right)  Ideal  Is  projective; 
and  that  In  A  every  right  Ideal  is  countably  generated. 
Thus  A  is  right  hereditary.  The  author  then  produces 
a  (non- countably  generated)  left  Ideal  which  Is  not  pro¬ 
jective.  (Math.  Rev.  abstract) 


CHL18:0G3 

Chicago  U.  [Dept,  of  Mathematics]  Ill. 

LIE  ALGEBRAS  OF  CHARACTERISTIC  p,  by  I. 

Kaplansky.  1858  [35]p.  [AF  18(600)1478] 

Unclassified 

Published  In  Trans.  Amer.  Math.  Soc.,  v.  88:  148-183, 

SSpTTSSsT 

The  problem  la  attacked  here,  with  considerable  success 
of  classifying  all  Simple  Lie  algebras,  over  an  arbitrary 
algebraically  closed  field,  possessing  Cartan  subalgebras 
of  dimensions  1  and  2. 


CHL  18:001 

Chicago  U.  Dept,  of  Mathematics,  Ql. 

RESEARCH  FOR  NEW  TYPES  OF  NUMBER- 
THEORETICAL  SYSTEMS,  by  A.  Wall.  Final  technical 
rapt  July  1858,  14p.  (AFOGR-TR-58-103)  (AF  18- 
(803)57)  AD  163245  Unclassified 

This  report  gives  a  presentation  of  the  work  conducted 
under  this  contract  on  the  following  subjects:  (1)  the 
classical  problem  of  the  moduli  of  algebraic  curves 
over  complex  numbers;  (3)  the  study  of  the  Kihler 
varieties  topologically  Identical  with  non-singular 
quartles  In  projective  3-space  (hence  forward  called 
K3  surfaces). 
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Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  Ill. 

THE  RADIATION  AGE  OF  A  METEORITE  FROM 

COSMIC  RAY  PRODUCED  He3  AND  BS,  by  F. 

Begemann,  J.  Gelss,  and  D.  C.  Hess.  [1857]  lip.  IncL 
tables,  refs.  (AFO0R-TN-57-1S3)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF' II- 
(600)584  and  Atomic  Energy  Commission  under  AT  (11- 
D-101)  AD  138443  Unclassified 
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CHI.  10:008;  CHI.  11:010,  Oil;  CHI.  12:027 
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The  tritium  and  He  contents  of  the  Norton  County  stone 
meteorite  were  measured.  At  the  time  of  fall  (1948) 
the  tritium  activity  of  two  different  specimens  were 

(.28  ±  .02)  and  (.25  ±  .02)dpm/g.  The  measured  He^ 
contents  per  gram  were  (2.27  ±  .11)  and  (2.35  *  .11) 

-6 

x  10*  cc  STP,  respectively.  Experiments  were  made 
which  Indicate  that  there  has  been  no  appreciable  loss 
3  3 

of  He  '  The  amount  of  He  accumulated  and  the  tritium 

3  3 

production  rate  combined  give  apparent  He  -He  ages 
for  Irradiation  of  420  and  480  million  years,  respec¬ 
tively.  If  an  assumption  Is  made  as  to  the  direct  pro- 

3 

ductlon  rate  of  He  by  spallation  these  agee  reduce  to 

240  and  280  million  years.  The  A40-K*^  age  of  this 
meteorite  Is  4200  *  700  million  years.  The  possible 
significance  of  this  difference  In  age  is  discussed. 
(Contractor's  abstract) 


CHI.  10:008 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  HI. 

TRITIUM  ASSAYS  OF  NATURAL  WATERS  MEASURED 
IN  1956-1957,  by  F.  Begemann.  Dec.  31,  1957,  lv.  incl. 
dlagrs.  tables,  refs.  (AFOSR-TR-58-41)  (AF  1 8(600)  - 
$64)  AD  154131  Unclassified 

Rain  and  snow  samples  were  collected  from  Chicago 
(HI.),  Bern  (Switzerland),  Reykjavik  (Iceland),  and 
various  locations  In  the  Arctic  to  obtain  more  detailed 
Information  on  the  distribution  of  excess  tritium.  In 
addition,  the  tritium  content  of  Mississippi  water  was 
measured  to  study  Its  relationship  to  the  tritium  con¬ 
tent  of  precipitation.  The  tritium  content  of  one  set  of 
annual  layare  of  anew  from  Greenland  covering  the 
period  from  1944  to  1956  was  measured  to  obtain  the 
amount  of  Castle  and  Redwing  produced  tritium 
deposited  In  this  particular  area  as  well  ae  the  natural 
production  rate  of  tritium.  The  results  on  3  more  sets 
of  snow  samples  from  the  Antarctic  confirmed  the 
previous  finding  that  no  detectable  amounts  of  bomb 
tritium  are  deposited  In  this  area.  Finally,  to  further 
lnveetigate  the  usefulness  of  tritium  for  the  etudy  of 
hydrological  probleme,  the  meaeurementson  samples 
from  Steamboat  Springe,  Nevada,  were  continued.  The 
tritium  contents  of  South  Steamboat  well  and  Spring  no. 
16  appeared  to  follow  closely  the  marked  change  In  the 
tritium  contents  of  rain  water  from  artlclaUy  produced 
tritium.  Spring  no.  50  showed  an  entirely  different 
behavior.  No  pronounced  peaks  in  the  tritium  content 
could  be  detected.  Instead,  following  Castle,  the 
tritium  content  Increased  about  4  T  units,  but  did  not 
show  any  subsequent  decrease. 

CHLlIiOlO 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  Ill. 
THE  MEASUREMENT  OF  VERY  SLOW  REACTION 


RATES;  DECARBOXYLATION  OF  ALANINE,  by  D. 
Conway  andW.  F.  Libby.  Feb.  1957  [35]p.  incl.  dlagrs. 
tables,  refs.  (AFOSR-TN-57-60)  (AF  18(600)663) 

AD  115100  Unclassified 

Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  80:  1077- 
1084,  Mar.  5,  1958. 

A  method  of  measuring  slow  reactions  using  radioactive 
labelling  and  low  level  counting  techniques  has  been 
applied  to  the  decarboxylation  of  alanine  at  temperatures 

4 

corresponding  to  half-lives  from  0.1  to  10  years,  the 
results  being  essentially  in  agreement  with  those  which 
Abelson  obtained  at  higher  temperatures.  The  half-life 
for  decarboxylation  at  room  temperature  is  found  to  be 
about  10  billion  years.  A  side  reaction,  which  Is  moat 
probably  a  short  chain  length  radiation  induced  reaction, 
was  controlling  below  373°K  and  showed  a  half-life  of 

5 

about  10  years  at  room  temperature  at  specific  radio¬ 
activities  of  about  3  mlllicuriee  of  C14  per  mole  of 

alanine.  It  also  was  found  that  O,  attacks  alanine  to 
release  carboxyl  carbon  at  a  rate  corresponding  to  a 
half-life  of  about  20,000  years  at  room  temperature. 


CHL11:011 

Chicago  U.  Enrico  Fermi  Inst,  of  Nuclear  Studies,  Ill. 

C*4  HOT  ATOM  CHEMISTRY  OF  n-PENTANE  AND  ISO¬ 
PENTANE,  by  C.  F.  MacKay  and  W.  F.  Libby.  May  1957, 
16p.  incl.  tablis,  refs.  (AFOSR-TN-57-217)  (AF  18- 
(600)663)  AD  126515  Unclassified 

Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  79:  6366- 

63H,  Dec:  SO,  1957. 

Reactions  of  C14  atoms  of  velocities  corresponding  to 
energies  up  to  40,000  electron  volts  have  been  studied  In 
n-pentane  and  iso -pentane  at  about  room  temperature. 

C*4  atoms  were  generated  at  the  Argonne  National  Lab. 
pile  through  the  reaction  of  thermal  neutrons  In  the 

Nl4(n  ,p)C14  process.  Aniline  was  most  often  used  as  a 
source  of  nitrogen,  but  substitution  of  aliphatic  amines 
gave  similar  results  indicating  that  products  were  char¬ 
acteristic  only  of  the  hydrocarbon.  A  wide  variety  of 
hydrocarbons  was  formed.  Hexane  and  pentane  isomers 
were  identified.  Hexane  lsomere  predominate,  yields  of 
individual  compounds  being  up  to  12%.  The  type  and 
yield  of  compounds  formed  from  n-pentane  differ  from 
those  formed  from  iso-pentane.  X  mechanism  ie  pro¬ 
posed.  (Contractor's  abstract) 
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IMPACT  ZONES  FOR  SOLAR  COSMIC-RAY  PARTI¬ 
CLES,  by  R.  Lflst.  Dec.  10,  1956  [13]p.  incl.  dlagre. 
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tables,  refs.  [AF  18(600)666]  Unclassified 

PubUshed  In  Phys.  Rev.,  v.  105:  1827-1839,  Mar.  IS. 

I§5 T. 

Orbits  for  cosmlc-ray  particles  starting  from  the 
vicinity  of  the  sun  and  passing  through  the  geomagnetic 
dipole  field  were  Integrated  by  using  the  AVTDAC  com¬ 
puter  at  the  Argonne  National  Lab.  The  methods  for  In¬ 
tegration  used  in  Chicago  and  GOttLngen  were  compared. 
Counting  rates  at  the  top  of  the  atmosphere  were  calcu¬ 
lated  from  the  Integrated  orbits  In  order  to  make  possi¬ 
ble  the  analysis  of  cosmlc-ray  Intensity  Increase  during 
solar  flares.  Different  source  widths  and  declinations 
were  assumed.  The  calculated  counting  rates  are  based 
on  a  flat  rigidity  spectrum  at  the  source.  This  investiga¬ 
tion  shows  that:  (a)  distinctive  impact  tones  exist  even 
for  large  source  widths;  (b)  the  position  of  these  tones 
and  the  counting  rates  within  these  tones  depend  strongly 
upon  the  declination  of  the  source;  and  (c)  the  earth's 
magnetic  field  produces  a  focusing  effect  especially  at 
higher  latitudes.  (Contractor's  abstract) 


CHI.  12:028 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  Ill. 

CHANGES  IN  THE  LOW-ENERGY  CUTOFF  AND 
PRIMARY  SPECTRUM  OF  COSMIC  RAYS,  by  P.  Meyer 
and  J.  A.  Simpson.  1957  [4]p.  lncl.  diagrs.  (AF08R- 
TN-57-531)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(800)688  and  AFCRC 
Geophysics  Research  Directorate)  AD  136517 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  n, 
v.  S:  lftl,  Apr.  H.  1457. 

Also  published  In  Phys.  Rev.,  v.  106:  568-571,  May  1, 

15577 - 

The  low  rigidity  cutoff  for  primary  particles  In  the 
cosmlc-ray  spectrum  reappeared  In  1956.  From  these 
new  results  and  the  earlier  measurements  In  1948,  1951, 
and  1954,  It  Is  clear  that  the  shift  of  the  low- rigidity  cut¬ 
off  to  a  very  small  value  Is  restricted  In  time  to  an  Inter¬ 
val  within  which  solar  activity  reached  a  minimum  in  the 
11-year  solar  cycle.  This  effect  was  aecompaaltd  by 
other  changes  In  the  primary  spectrum;  namely  (a,  the 
total  cosmlc-ray  Intensity  and  (b)  the  exponent  for  the 
power  law  spectrum,  both  passed  through  maxima  near 
the  solar  minimum  In  1954.  The  1956  results  further 
support  the  view  that  these  changes  In  the  primary  spec¬ 
trum  have  their  origin  In  a  mechanism  controlled  by  solar 
activity-most  likely  the  diffusion  of  cosmlc-ray  particles 
through  Interplanetary  disordered  magnetic  fields  trans¬ 
ported  by  plasma  clouds  of  solar  origin.  H  this  Is  so, 
then  only  for  a  brief  period  near  solar  minimum  is  there 


the  possibility  of  access  to  the  true  galactic  spectrum  for 
particles  below  approximately  30  bev.  (Contractor's 
abstract) 
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Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  Ill. 

SOLAR  ORIGIN  OF  CHANGES  IN  THE  PRIMARY 
COSMIC  RADIATION,  by  J.  A.  Simpson.  [1957] 

[15]p.  lncl.  diagrs.  [AF  18(600)666]  Unclassified 

Published  In  Proc.  Nat'L  Acad.  Sciences,  v.  43:  42-56, 
Jan.  1457. 

The  observed  nonperiodic  changes  of  primary  cosmlc- 
ray  intensity  within  the  solar  system  are  considered 
briefly.  It  Is  concluded  that  they  are  either  the  result 
of  occasional,  de  novo  production  In  the  region  of  the 
sun  or  the  modulation  of  pre-existent  radiation  from 
outside  the  solar  system.  These  variations  represent 
changes  In  the  primary  spectrum  over  a  wide  range  of 
particle  energies  involving  over  95%  of  all  the  cosmic 
radiation.  Since  the  modulation  mechanism  which  pro¬ 
duces  these  spectrum  changes  has  Its  origin  In  solar 
activity,  it  Is  clear  that  only  during  periods  of  extreme 
minimum  solar  activity  will  It  be  possible  to  record 
briefly  the  galactic  spectrum  at  the  earth.  Further 
studies  of  cosmlc-ray  intensity  may:  (1)  add  to  know¬ 
ledge  of  the  electrodynamics  of  the  solar  system,  and 
the  nature  of  geomagnetic  storms  specifically;  (2)  place 
upper  limits  on  the  production  of  cosmic  rays  at  the 
sun;  and  (3)  provide  further  Information  on  the  galactic 
spectrum. 
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ACCELERATION  OF  COSMIC  RAYS  IN  SOLAR  FLARES, 
by  E.  N.  Parker.  [1957]  [7]p.  lncl.  table,  refs.  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  1I(800)M6]  and  AFCRC  Geophysics  Research 
Directorate)  Unclassified 

Published  in  Phys.  Rev.,  v.  107:  930-836,  Aug.  1,  1957. 

It  Is  shown  that  the  white-light  cosmlc-ray  solar  flare 
of  Feb.  23,  1956  expended  of  the  order  of  2  x  1033  ergs 

of  energy,  or  10*  ergs/cm3.  The  energy  apparently 
came  from  a  500-gauss  force-free  magnetic  field 
Initially  occupying  the  site  of  the  flare.  It  Is  shown  that 
the  500-gauss  field,  besides  supplying  the  flare  energy, 
will  produce  fluid  motions  of  sufficient  velocity  to  ac¬ 
celerate  Ions  from  thermal  to  relativistic  energies  by 
Fermi’s  mechanism  In  about  2  min.  The  theoretical 
energy  spectrum  of  the  model  Is  In  agreement  with  the 
observed  spectrum.  About  1%  of  the  total  flare  energy 
1*  converted  to  relativistic  particles  and  the  remainder 
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la  dlawipatad  through  fharmal  procattet  to  produce  the 
observed  optical  radiation.  (Contractor 'a  abatract) 
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NEWTONIAN  DEVELOPMENT  OF  THE  DYNAMICAL 
PROPERTIES  OF  IONIZED  GASES  OF  LOW  DENSITY, 
by  E.  N.  Parker.  [1057]  [10]p.  incl.  dlagre.  rele.  [Spon¬ 
sored  Jointly  by  Air  Force  Office  ol  Scientific  Reaearch 
under  AF  18(800)666  and  AFCRC  Geopbyaice  Reaearch 
Directorate)  UnclaaalHed 

Publlahed  In  Phye.  Rer.,  ▼.  107:  034-033,  Aug.  15,  1057. 

The  macroscopic  dynamical  equations  ol  a  tenuoua  ion¬ 
ised  gaa  In  a  magnetic  field  are  developed  by  averaging 
over  the  Individual  ion  and  electron  motlona,  which  do 
not  neceaaarlly  poaaeaa  an  laotropic  distribution.  It  la 
ahown  that  the  principal  motion  ol  the  gaa  la  related  to 
the  magnetic  field  by  the  uaual  hydro  magnetic  equations, 
as  developed  lor  conducting  liquids  and  dense  gases;  the 
anisotropy  ol  the  Individual  particle  motlona  ahowe  up 
primarily  as  a  coefficient  multiplying  the  pondermotlve 
force  exerted  by  the  magnetic  field  on  the  plasma.  The 
results  reduce  properly  to  the  earlier  work  of  SchlOter, 
Cowling,  and  Spitser  for  laotropic  pressure,  and  are  In 
agreement  with  the  recent  developments  from  the 
Boltzmann  equation.  It  la  pointed  out  that  the  magnetic 
llnee  ol  force  are  permanently  connected  and  move  In 
the  frame  of  reference  ol  the  electric  drift.  It  le  shown 
that  near  static  equilibrium,  when  the  principal  motions 
vanish,  there  remain  email  macroscopic  drift  motions 
ol  the  gas  In  the  field  of  Inbomogeneltlee.  It  la  also 
shown  that  the  field  equations,  obtained  by  assuming 
that  the  radte.  .if  gyration  of  the  thermal  motions  la 
email  compared  to  the  scale  ol  the  field,  are  valid  even 
near  neutral  aurfacee,  on  which  the  field  density 
vanishes.  (Contractor's  abstract) 
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THE  34-HOUR  INTENSITY  VARIATIONS  OF  THE 
PRIMARY  COSMIC  RAYS,  by  A.  M.  Conforto  and  J.  A. 
Simpson.  [June  31,  1057]  [ll]p.  IncL  dlagrs.  [AF  18- 
(600)666]  Unclassified 

Published  In  Nuovo  Ciman to,  Series  X,  v.  6:  1053-1063, 
Mov.  1,  itn. 

The  data  from  nucleonic  component  detectors  (neutron 
Intensity  monitors)  are  analysed  for  the  amplitude  and 
phase  ol  meat  mum  Intensity  of  the  34  hr  variation  at 
the  geomagnetic  equator  and  at  46*N.  The  same  analysis 
covers  1053-55,  which  Includes  the  time  ol  solar  cycle 
(sunspot)  minimum  In  1054.  During  1054  it  Is  known  that 
the  34  hr  variation  possesses  an  anomalous  behavior. 


R  la  shown  that  during  1054  there  is  an  Interval  of  0  mo 
or  more  when  the  solar  daily  variation  appears  to  under¬ 
go  a  progressive  phase  shift  whose  time  of  martmlm 
lies  In  the  range  ol  0600-1000  hr  on  a  sidereal  time 
scale.  Tills  anisotropy  certainly  exists  in  the  radiation 
falling  upon  the  atmosphere,  and  it  is  likely,  although  not 
proven,  that  the  anisotropy  prevails  even  outside  the 
terrestrial  field.  The  question  of  whether  this  sidereal 
effect  is  spurious  or  real  Is  discussed  In  relationship 
to  the  recent  results  on  the  modulation  of  cosmic  ray 
Intensity  within  the  solar  system. 
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INITIAL  STAGES  IN  THE  PROPAGATION  OF  COSMIC 
RAYS  PRODUCED  BY  SOLAR  FLARES,  by  R.  Lflst  and 
J.  A.  Simpson.  [1057]  [I4]p.  incl.  illus.  dlagrs.  tables, 
refs.  (Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  [AF  16(600)666]  and  AFCRC  Geophysics 
Research  Directorate)  Unclassified 

Published  In  Phye.  Rev.,  v.  108:  1  -1576,  Dec.  15. 

i m. - 

The  propagation  of  solar  cosmic  rays  produced  In  the 
Feb.  33,  1056  flare  have  been  studied  from  the  time  they 
leave  the  flare  region  to  the  time  when  the  terrestrial 
cosmic-ray  Intensity  reaches  a  maximum  value.  Within 
this  interval  there  are  observed  not  only  strong  aniso¬ 
tropies  In  the  incident  radiation,  but  also  relatively  large 
differences  in  time  ( <  0  min)  between  the  commence¬ 
ments  of  the  Intensity  increases  In  different  parts  of  the 
world.  This  distribution  of  time  delays  Is  superposed 
upon  the  transit-time  delay  which  all  particles  experi¬ 
ence  between  production  and  detection.  From  these  ex¬ 
perimental  results,  and  the  calculations  of  orbits  con¬ 
necting  the  sun  and  earth  at  the  time  of  the  flare,  it  Is 
shown  that  there  are  broad  impact  sonse  on  the  earth 
within  the  first  10  min  of  the  cosmic-ray  Intensity  In¬ 
creases.  Using  the  recently  deduced  flare-particle  spec¬ 
trum,  cosmic-ray  intensities  at  the  top  of  the  atmosphere 
have  been  determined  for  the  different  impact  a  ones. 

For  this  flare  event  the  ”3000  hr”  Impact  sons  becomes 
as  Important  as  the  '7)000"  and  ”0300"  hr  impact  zones. 
These  results  demonstrate  that  the  first  flare  particles 
arriving  at  the  earth  were  not  of  low  energy,  and  that 
the  low-energy  particles  arrived  later  -  the  delay  being 
an  Inverse  hmction  of  energy.  This  energy -dependent 
spread  of  first  arriving  particles  is  called  the  disper¬ 
sion  effect  arising  from  the  mode  of  particle  propagation 
from  the  flare  source  to  the  earth.  These  conclusions 
show  that  back  scattering  from  disordered  magnetic 
fields  beyond  the  orbit  of  the  earth  account  for  the  time 
delays.  Various  alternatives  are  considered  for  produc¬ 
tion  of  this  distribution  of  onset  times.  The  most  likely 
process  appears  to  be  propagation  through  magnetic 
fields  by  diffusion.  Since  the  impact-sons  data  for  all 
geomagnetic  latitudes,  Including  both  polar  regions,  pre¬ 
dict  a  distant  source  In  the  direction  of  the  sun  but  of 
order  one  radian  solid  angle  in  the  sky,  and  since 
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sufficient  diffusion  around  the  earth  to  produce  the  re¬ 
quired  Mm  delays  would  destroy  the  observed  impact- 
zone  effects,  it  is  suggested  that  there  may  exist  a 
diffusing  envelope  around  the  eun  which  accounts  for 
both  the  apparent  source  size  and  the  dispersion  effect. 
«am«n  irregularities  in  the  general  solar  dipole  field  are 
Invoked  to  produce  the  diffusion.  Calculations  show  that 
the  predicted  dispersion  effect  agrees  with  the  observa¬ 
tions,  and  that  other  details  following  from  diffusion  are 
satisfied.  There  is  evidence  of  a  dispersion  effect  for 
the  flare  particles  of  Nov.  19,  1949.  The  impU cations 
of  these  results  for  possible  magnetic -field  distributions 
between  the  sun  and  earth  are  reviewed,  and  it  is  shown 
from  the  orbit  calculations  and  the  dispersion  effects 
that  the  predictions  are  not  in  agreement  with  observa¬ 
tions.  There  le  a  transition  period  between  the  time 
when  Impact  zones  are  dominant  and  the  time  when 
Isotropy  sets  in.  The  subsequent  storage  of  the  solar 
cosmic-ray  particles  is  not  further  considered  in  this 
paper,  except  for  the  bearing  of  these  observations  at 
early  times  upon  the  character  of  the  interplanetary 
storage  magnetic  fields.  (Contractor's  abstract) 
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SWEETS  MECHANISM  FOR  MERGING  MAGNETIC 
FIELDS  IN  CONDUCTING  FLUIDS,  by  E.  N.  Parker. 
(June  4,  1957]  [I2]p.  IncL  dlagre.  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF  18- 
(600)666]  and  AFCRC  Geophysics  Research  Directorate) 

Unclassified 

Published  in  Jour.  Geophye.  Research,  ?.  62:  509-520, 

Bee.  iwr 

Sweet'e  mechanism  for  the  merging  of  twv  oppositely 
directed  magnetic  fields  in  a  highly  conducting  fluid  Is 
investigated  in  a  semi-quantitative  manner.  It  le  shown 
that  two  oppositely  directed  sunspot  fields  with  scales 

of  104  km  could  be  merged  by  Sweet's  mechanism,  if 
shoved  firmly  together  in  about  two  weeks;  their  normal 
Inter-diffusion  time  would  be  of  the  order  of  600  years. 
It  Is  suggested  ttat  Sweet's  mechanism  may  be  of  con¬ 
siderable  astrophyalcal  Importance.  It  gives  a  means 
of  altering  quickly  the  configuration  of  magnetic  fields 
In  Ionised  gases,  allowing  a  stable  field  to  go  over  Into 
an  unstable  configuration,  subsequently  converting 

of  the  magnetic  energy  Into  kinetic  energy  of  the 
Quid.  (Contractor’e  abstract) 
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COSMIC-RADIATION  NEUTRON  INTENSITY  MONITOR, 
by  J.  A.  Simpson.  [1957]  [23]p.  loci,  illus.  diagra. 
tables.  [AF  11(600)666]  Unclaselfied 
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Published  in  Ann.  1GY,  v.  4:  351-373,  1957. 

A  report  on  instrumentation  for  measuring  cosmic-ray 
intensity  changes  is  presented.  The  instrumentation 
developed  for  measurement  and  registration  of  cosmic- 
ray  neutron  intensity  changes  with  time  le  described. 
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COHERENT  ELECTRON  OSCILLATIONS  IN  NONUNI¬ 
FORM  PLASMAS  AND  THEIR  INTERACTION  WITH 
ELECTROMAGNETIC  FIELDS,  m.  INTERPENETRA¬ 
TION  OF  ELECTRON  AND  ION  STREAMS,  by  E.  N. 
Parker.  Nov.  1958  [31]p.  incl.  diagre.  refs.  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  18(800)666  and  AFCRC  Geophysics  Research  Direc¬ 
torate)  Unclassified 

It  is  shown  that  a  high  speed  electron  stream  passing 
through  a  cloud  of  ions  wlU  excite  ion  waves  with  ener¬ 
gies  comparable  to  the  initial  electron  energies.  The 
process  is  suggested  for  the  Ignition  of  thermonuclear 
devices.  (Contractor's  abstract! 
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ORIGIN  AND  DYNAMICS  OF  COSMIC  RAYS,  by  E.  N. 
Parker.  [1958]  [I7]p.  incl.  diagrs.  refs.  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  18(800)666]  and  AFCRC  Geophysics  Research 
Directorate)  Unclassified 

Published  la  Phys.  Rev.,  v.  109:  1328-1344,  Feb.  15, 

1958. 

As  a  consequence  of  our  inability  to  observe  directly  the 
origin  of  a  cosmic-ray  particle,  we  begin  the  development 
with  a  discussion  of  the  limitations  wiinln  which  we  can 
construct  a  cosmic-ray  accelerator  mechanism.  We  find 
that  we  are  allowed  only  the  betatron  effect  and  Fermi 
mechanism.  We  review  some  of  the  many  variations  of 
these  mechanisms  which  are  to  be  found  in  the  litera¬ 
ture.  Then  It  1s  shown  that  trains  of  oppositely  moving 
hydrom agnatic  wa«ee  of  Urge  amplitude  and  with  sharp 
crests  can  accomplish  large  and  continued  particle  ac¬ 
celerations  which  are  adequate  to  maintain  the  observed 
galactic  cosmic -ray  field.  The  large  acceleration  arises 
as  a  consequence  of  the  simple  fact  that  each  wave  tends 
to  sweep  up  the  cosmic -ray  particles  before  it,  so  that 
head-on  collisions  of  particles  with  waves  are  much  more 
common  than  overtaking  collisions.  It  is  pointed  out  that 
the  slmrp  crests  of  the  waves  are  a  natural  consequence 
of  the  observed  supersonic  mass  motions.  Therefore, 
the  acceleration  by  oppositely  moving  waves  doss  not 
depend  upon  any  spatial  wave  form,  and  we  suggest  that 
It  is  the  naturally  occurring  acceleration  process.  By 
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treating  the  coamlc  rays  aa  a  gas  with  relativistic 
thermal  motlona,  It  la  ah  own  that  the  coamlc- ray  pi 
la  effectively  coupled  to  the  motlona  of  the  ordinary 
matter  both  parallel  and  perpendicular  to  the  magnetic 
Held.  Thue  the  effective  apeed  of  eound  muat  be  com¬ 
puted  in  the  composite  coamlc -ray  and  ordinary  gas. 

It  la  noted  that  with  thia  composite  apeed  of  eound 
the  Irregular  maaa  motlona  In  the  galactic  disk  and  halo 
are  approximately  Mach  one.  It  la  auggeatad  that  thia 
repreaenta  a  general  dynamic  balance  to  be  found  In  all 
aufflclently  active  reglona  of  apace,  and  explains  how 
It  la  that  we  often  obaerve  prolonged  maaa  motlona  In 
the  galaxy  and  In  atellar  atmoapheree  which  would 
otherwise  be  computed  to  be  highly  auperaonlc  and 
dlaalpatlve.  The  dynamic  balance  comee  about  from  the 
fact  that  lncreaaed  coamlc -ray  density  would  reduce 
the  effective  Mach  number  below  one,  allowing  the  sharp 
crests  of  the  hydromagnetic  wavee  to  degenerate,  and 
thereby  halting  the  production  of  coamlc -ray  particles. 
(Contractor’s  abstract) 
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REACTION  Of  LABORATORY  MAGNETIC  FIELDS 
AGAINST  THEIR  CURRENT  COILS,  by  E.  N.  Parker. 
[1058]  [ljp.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  18(800)866]  and  AFCRC 
Geophysics  Research  Directorate)  Unclassified 

Published  In  Phya.  Rev  ,  v.  108:  1440,  Mar.  1,  1858. 

It  la  shown,  using  the  vlrlal  theorem,  that  the  forces 
exerted  on  a  current-carrying  wire  by  the  magnetic 
field  of  the  current  In  the  wire  are  always  cf  the  asms 
order  aa  the  stress ee  carried  by  the  magnetic  field. 

Thus  it  la  possible,  by  suitable  configuration  of  the 
current-carrying  wlree,  to  construct  a  magnetic  system 
wherein  the  currents  are  tree  of  magnetic  etreaaee, 
even  tor  the  so-called  "force  free"  fields.  (Contractor's 
abstract) 
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DYNAMICAL  INSTABILITY  IN  AN  ANISOTROPIC 
IONIZED  GAS  OF  LOW  DENSITY,  by  E.  N.  Parker. 
[1858]  [3]p.  Incl.  refs.  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(600)666  and 
AFCRC  Geophysics  Research  Directorate) 

Unclassified 

Published  In  Phye.  Rev.,  v.  108:  1874-1876,  Mar.  IS, 


R  la  shown  that  when  the  thermal  motions  of  a  tenuous 
ionised  gas  are  sufficiently  anisotropic,  the  gas,  and 
the  Initially  uniform  magnetic  field  which  the  gas  Is 


assumed  to  contain,  become  unstable.  One  mode  of  In¬ 
stability  occurs  when  the  gas  pressure  Is  greater  parallel 
to  the  field  than  perpendicular,  and  another  mode  when 
the  pressure  Is  greater  perpendicular  than  parallel.  It 
is  suggested  that  such  Instabilities  may  be  of  astrophy st¬ 
eal  interest,  particularly  with  regard  to  the  configuration 
of  the  solar  dipole  field  as  it  Is  drawn  out  Into  Inter¬ 
planetary  space  by  Ionised  gaa  from  the  sun.  (Contrac¬ 
tor’s  abstract) 
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CHANGES  OF  THE  PRIMARY  tt-PARTICLE  FLUX  OF 
COSMIC  RADIATION  DURING  HIGH  SOLAR  ACTIVITY 
(Abstract),  by  P.  Meyer.  [1858]  [l]p.  [AF  18(600)666] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phya.  Soc., 

Washington,  D.  C.,  May  1-3,  1858. 

Published  In  Bull.  Amer.  Phye.  Soc.,  Series  H,  v.  3: 
ttl,  kayl,  1858. 

During  the  months  of  Aug.  and  Sept,  1857,  the  flux  of  the 
primary  a  -particle  component  was  measured  at  the 
northern  magnetic  latitude  of  61*.  This  report  based  on 
two  flights  which  followed  the  sharp  decrease  of  total 
cosmic-ray  intensity  on  Aug.  30,  1857.  It  was  found 
that  from  flight  to  flight  the  average  proton  and  a- 
particle  Intensities  undergo  changes  consistent  with  the 
concept  that  a  common  modulating  mechanism  Is  operating 
on  both  primary  components.  For  each  flight  a  detailed 
study  of  the  Intensity-time  variations  within  8  hr  of  ob¬ 
servation  reveals  a  large  change  In  the  o -particle  flux 
not  accompanied  by  a  comparable  variation  In  the 
proton  Intensity.  We  tentatively  ascribe  this  to  an 
anisotropy  in  the  a -particle  flux.  Such  an  Independent 
variation  le  not  a  consequence  of  any  modulating  mecha¬ 
nism  so  far  considered. 
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INTERACTION  OF  THE  SOLAR  WIND  WITH  THE 
GEOMAGNETIC  FIELD,  by  E.  N.  Parker.  [1858]  [17]p. 
inch  dlagre.  refs.  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  18(600)666] 
and  AFCRC  Geophysics  Research  Directorate) 

Unclassified 

Published  In  Phye.  Fluids,  v.  1.  171-187,  May-June  1858. 

The  dynamical  properties  of  the  solar  wind  blowing  past 
the  geomagnetic  field  are  Investigated  by  considering 
the  effective  viscosity  and  the  resulting  transition  layer 
thickness.  The  collision  of  Ions  In  the  solar  wind  pro¬ 
duces  a  negligible  viscosity  In  the  flow  past  the 
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geomagnetic  Held,  but  such  an  lnvtscid  flow  Is  shown 
to  be  unstable.  The  resulting  disordered  interface  be¬ 
tween  the  field  and  the  wind  yields  Fermi  acceleration 
of  ions  and  consequently  a  not  insignificant  effective 
viscosity.  The  Fermi  acceleration  results  in  supra- 
thermal  ions  which  may  have  an  energy  spectrum  like 
that  observed  for  primary  auroral  protons.  The  auroral 
zones  and  the  agitated  nature  of  the  polar  geomagnetic 
field  are  shown  to  follow  from  the  depth  of  penetration 
of  the  solar  wind  into  the  geomagnetic  field.  The  injec¬ 
tion  of  gas  Into  the  geomagnetic  field  is  studied.  The 
effect  at  Earth  of  the  distortion  of  the  outer  boundary 
of  the  geomagnetic  field  is  computed;  no  matter  how 
unevenly  and  anlsotropically  the  outer  field  is  distorted, 
the  effect  at  Earth  is  a  nearly  uniform  perturbation  field 
which  is  closely  parallel  to  the  geomagnetic  axis.  Push¬ 
ing  in  on  the  outer  Held  increases  the  horizontal  com¬ 
ponent  at  Earth,  and  pulling  out  decreases  it;  the  total 
Increase  of  the  horizontal  component  Is  the  algebraic 
sum  of  the  pushing  and  pulling.  The  simultaneous  world¬ 
wide  onset  and  the  main  phase  of  a  geomagnetic  storm 
follow.  Hie  common  tendency  of  Urge  and/or  violent 
bodies  of  pUsma  to  produce  suprathermal  particles  is 
noted  and  suggested  to  be  a  general  dynamical  property. 
(Contractor's  abstract) 


CHI.  12:042 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  Ill. 

COSMIC  RAY  MODULATION  BY  THE  SOLAR  WIND,  by 
E  N  Parker.  [1958]  [5]p.  incl.  dlagrs.  refs.  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  18(600)666  and  AFCRC  Geophysics  Research  Direc¬ 
torate)  UncUssifled 

Published  in  Phys.  Rev.,  v.  110:  1445-1449,  June  15, 

1956. 

It  is  shown  that  the  hydrodynamic  outflow  of  gas  from 
the  sun  observed  by  Biermann  results  In  a  reduction 
of  the  cosmic -ray  intensity  In  the  inner  soUr  system 
during  the  years  of  soUr  activity.  Hie  computed  cosmic- 
ray  energy  spectrum  so  closely  resembles  the  observed 
spectrum  at  earth  that  we  suggest  the  outflow  of  gas  to 
be  the  explanation  for  the  U-yr  variation  of  the  cosmic- 
ray  intensity.  It  U  also  suggested  that  perhaps  the 
Forbush-type  decrease,  which  Is  a  local  geocentric 
phenomenon,  is  the  result  of  disordering  of  the  outer 
geomagnetic  field  by  the  outflowing  gas  from  the  sun. 
(Contractor's  abstract) 

CHI.12:043 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  Ill. 

ELECTRICAL  CONDUCTIVITY  01  THE  GEOMAGNETIC 
STORM  EFFECT,  by  E.  N.  Parker.  [1958]  [2]p.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  18(600)666]  and  AFCRC  Geophysics  Research 
Directorate)  UncUssifled 


Published  in  Jour.  Geophys.  Research,  v.  63:  437-438, 
June  1956. 

The  suggestion  of  .'lines  (Jour.  Geophys.  R'  *arch,  v.  62: 
491-492,  Sept.  1957),  that  a  magnetic  field  ..ue  to  a  ring 
current  may  penetrate  rapidly  through  the  electrically 
conducting  gas  surrounding  the  earth  because  of  the  geo¬ 
magnetic  field,  is  shown  to  be  not  in  accord  with  electro¬ 
magnetic  theory. 

CHI.  12:044 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  Ill. 

SUPRATHERMAL  PARTICLES.  I ,  by  E.  N.  Parker  and 
D.  A.  Tldman.  [1958]  [6]p.  incl.  dlagrs.  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  18(600)666]  and  AFCRC  Geophysics  Research  Direc¬ 
torate)  UncUssifled 

Published  in  Phys.  Rev.,  v.  Ill:  1206-1211,  Sept.  1, 

1956. 

The  production  of  suprathermal  particles  In  agitated 
plasmas  bearing  magnetic  fields  is  discussed.  The  role 
of  such  particles  in  astrophysics  and  In  the  problem 
of  the  production  of  thermonuclear  power  is  considered. 
(Contractor's  abstract) 


CHL  12:045 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  Ill. 

SUPRATHERMAL  PARTICLES,  fl,  by  D.  A.  Tldman  and 
E.  N.  Parker.  [1958]  [4]p.  incl.  dlagrs.  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  18(600)666]  and  AFCRC  Geophysics  Research  Direc¬ 
torate)  UncUssifled 

PublUhed  in  Phys.  Rev.,  v.  112:  1048-1051,  Nov.  15, 

TS5T - 

The  production  of  thermal  particles  in  an  agitated  pUsma 
bearing  magnetic  fields  was  discussed  In  a  previous 
paper  (item  no.  CHU2:044).  Here  we  consider  more 
refined  models  for  the  magnetic  fields  in  the  plasma  and 
suggest  that  experiments  be  done  to  study  thU  phenome¬ 
non.  (Contractor's  abstract) 


CHI.12:046 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  Ill. 

COSMIC -RAY  PRODUCTION  OF  POSITRONS  AND 
ELECTRONS  0)  THE  GALAXY  (Abstract),  by  F.  C. 
Jones.  [Nov.  1958]  lp.  (AF  18(600)666)  UncUssifled 

Presented  at  meeting  of  the  Amer.  Phys.  Soc . , 

Chicago  U„  III.,  Nov.  28-29,  1958. 
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CHL12:047  -  CHL12;048 


Published  In  Bull.  Amer.  Phye.  Soc.,  Series  □,  v.  3: 

JsJ,  Nov.  28.  1858. 

The  Interaction  of  cosmic  rays  with  interstellar  hydro¬ 
gen  throughout  the  galaxy  produces  stable  secondaries, 

such  as  y  rays  and  e  .  The  electrons  and  positrons  are 
derived  from  the  sequence  of  reactions  N  +  N-  N  +  N  + 

±  ±  ±  ±  i 

r  ,9  -it  +  t>,  (i  -e  ♦2«'(N*  nucleon).  Their  flux 
has  been  calculated  to  be  the  same  order  of  magnitude 
as  the  primary  cosmic-ray  proton  flux  but  depends 
upon  the  density  of  Interstellar  hydrogen  and  galactic 
trapping  magnetic  fields.  An  approximate  energy  spec¬ 
trum  has  been  determined  with  a  peak  In  the  distribu¬ 
tion  well  below  100  mev.  The  experimental  determina¬ 
tion  of  the  electron-positron  flux  Is  of  Interest  since 
the  flux  depends  upon  basic  parameters  of  the  galaxy. 
The  existence  of  the  geomagnetic  Held  makes  difficult 
the  direct  observation  of  such  a  low-energy  particle 
distribution,  and  the  low-energy  charged  particle  cut¬ 
off  recently  shown  to  depend  upon  solar  activity  further 
limits  the  observational  possibilities. 


CHI.  12:047 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  Ill. 

DYNAMICS  OF  THE  INTERPLANETARY  GAS  AND 
MAGNETIC  FIELDS,  by  E.  N.  Parker.  [1858]  [I3]p. 
lncl.  diagra.  refs.  (Sponsored  Jointly  by  Air  Force 
Off  ce  of  Scientific  Research  under  AF  18(600)656  and 
AFCRC  Geophysics  Research  Directorate) 

Unclassified 

Published  In  Astrophys.  Jour.,  v.  128:  654-676,  Nov. 

I55E 

We  consider  the  dynamical  consequences  of  Biermann'a 
suggestion  that  gas  Is  often  streaming  outward  In  all 
directions  from  the  sun  with  velocities  of  the  order  of 
500-1500  km/sec.  These  velocities  of  500  km/sec  and 

3 

more  and  the  Interplanetary  densities  of  500  loos/cm 

(1014  gm/sec  mass  loss  from  the  sun)  follow  from  the 

hydrodynamic  equations  for  a  3  x  10  K  solar  corona. 

It  la  suggested  that  the  outward-streaming  gas  draws 
out  the  lines  of  force  of  the  solar  magnetic  fields  so 
that  near  the  sun  the  Held  la  very  nearly  In  a  radial 
direction.  Plasma  Instabilities  are  expected  to  result 

In  the  thick  shell  of  disordered  field  (10**  puss) 
Inclosing  the  Inner  solar  system,  whose  presence  has 
already  been  Inferred  from  cosmic-ray  observations. 
(Contractor's  abstract) 


CHI.  12:048 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studlee,  HL 

SUPRATHERMAL  PARTICLE  GENERATION  IN  THE 
SOLAR  CORONA,  by  E.  N.  Parker.  [1838]  [8]p.  lncl. 
tables,  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(500)666  and  AFCRC 
Geophysics  Research  Directorate)  Unclassified 

Published  In  Astrophye.  Jour.,  v.  128:  677-683,  Nov. 

TM - 

It  Is  shown  that  hydromignetic  wavee  propagating  out¬ 
ward  through  the  eoler  corona  will  convert  all  but  a 
small  portion  of  their  energy  Into  sup  rathe  rmal  parti¬ 
cles.  It  la  suggested  that  thie  is  the  source  of  the 

28  6* 

3  x  10  ergs/sec  necessary  to  maintain  2  x  10  K  eolar 

corona  with  its  continued  expansion  into  solar  wind.  The 
temperature  of  the  solar  corona  will  then  correspond  to 
an  Ion  thermal  velocity  of  the  same  order  of  magnitude 
as  the  hydromagnetic  wave  velocity.  (Contractor's 
abstract) 


CHI.  12:048 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  HI. 

SUPRATHERMAL  PARTICLES.  HL  ELECTRONS,  by 
E.  N.  Parker.  [1858]  [7]p.  lncl.  diagra.  refs.  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  18(600)666]  and  AFCRC  Geophysics  Research  Direc¬ 
torate)  Unclassified 

Published  In  Phys.  Rev.,  v.  112:  1428-1435,  Dec.  1,  1858. 

Certain  phenomena  in  nature,  such  as  the  50-  to  100  kev 
electrons  of  the  aurora,  suggest  that  there  are  plasma- 
dynamical  processes  which  can  quickly  transfer  the  trans¬ 
lational  energy  of  the  Ions  In  a  plasma  stream  to  the 
electrons  (some  20  kev/lon  for  a  2000-km/sec  solar 
wind).  It  Is  shown  that  two  Interpenetrating  streams  of 
noncolliding  and  Initially  neutral  plasma  can  achieve  this 
energy  transfer  with  a  characteristic  time  comparable  to 

(M/m)  ^  times  the  plasma  period.  The  process  Is  closely 
analogous  to  the  excitation  of  plasma  oscillations  by  two 
Interpenetrating  electron  streame,  but  of  couree  proceeds 
to  much  greater  electron  energies  because  the  loo  compo¬ 
nents  of  the  streams  carry  so  much  more  kinetic  energy 
than  do  the  electron  components.  Hence,  besides  the 
auroral  electrons,  it  is  probably  responsible  for  solar 
radio  emission,  rather  than  the  electron  streams  Implied 
In  current  theories.  Further,  the  process  is  probably  the 
dominant  Interaction  in  shock  fronts,  particularly  In  astro- 
physical  cases  where  neither  direct  collisions  nor  the 
existing  weak  magnetic  fields  can  give  sharp  fronts.  The 
characteristic  thickness  of  a  shock  front  in  the  solar  wind 

Is  of  the  order  of  10*  cm  due  to  the  above  plasma  excita¬ 
tion  whereas  the  Larmor  radius  of  the  Ions,  which  would 
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otherwise  determine  the  shock  thickness  in  the  absence 
of  collisions,  is  100  km  or  more.  (Contractor's 
abstract) 


CHL  12:050 

Chicago  U.  Enrico  Fermi  Inst  for  Nuclear  Studies,  Ill. 

INADEQUACY  OF  RING  CURRENT  FOR  MAIN  PHASE 
OF  A  GEOMAGNETIC  STORM,  by  E.  N.  Parker.  [1058] 
[7]p.  [Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  18(600)066  and  AFCRC  Geophysics 
Research  Directorate]  Unclassified 

Published  in  Jour.  Geopkys.  Research,  v.  63:  883-689, 
Dec.  liSfi. 

It  is  demonstrated  that  there  is  apparently  not  enough 
dissipation  to  allow  significant  diffusion,  during  a  mag¬ 
netic  storm,  of  the  magnetic  fields  in  the  vicinity  of  the 
earth.  It  is  then  demonstrated  that  a  ring-current  field 
can  only  increase  the  horlsontal  component  of  the  geo¬ 
magnetic  field,  and  so  cannot  account  for  the  main 
phase  of  a  geomagnetic  storm.  Thus,  other  mecha¬ 
nisms  must  be  sought. 


CHI.12:051 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  Ill. 

FURTHER  EXPERIMENTS  CONCERNING  THE  GEO¬ 
MAGNETIC  FIELD  EFFECTIVE  FOR  COSMIC  RAYS,  by 
L.  Kata,  P.  Meyer,  and  J.  A.  Si  npson.  [1058]  [6]p.  lncl. 
diagrs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  18(600)666]  and  AFCRC 
Geophysics  Research  Directorate)  Unclassified 

Presented  at  Interaat'l.  Convention  on  Cosmic  Rays, 
Varenna  (Italy),  June  21-26,  1057. 

Published  in  Nuovo  Clmento,  Series  X,  Suppl.  v.  8;  277- 

2M,  1MI.  " 

Preliminary  results  of  the  cosmic  ray  measurements 
undertaken  to  determine  the  cosmic  ray  equator  are 
presented.  Constant  pressure  measurements  were 
carried  out  at  18,000  ft  and  12  flights  with  equatorial 
crossings  were  made.  A  short  discussion  is  given  of 
the  question  of  the  suitability  of  local  field  measure¬ 
ments  at  the  surface  of  the  earth  and  of  harmonic 
analysis  of  the  earth’s  magnetic  field  to  describe  the 
field  distribution  which  is  necessary  for  cosmic  ray 
analysis. 


CHM2;052 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  HI. 


IMPACT  ZOKE8  FOR  SOLAR  COSMIC  RAY  PARTICLES, 


CHI.12:050  -  CHI.  12:054 


by  R.  Last.  [1058]  [4]p.  lncl.  diagrs.  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  [AF  18- 
(800)666]  and  AFCRC  Geophysics  Research  Directorate) 

Unclassified 

Presented  at  Internat’l.  Convention  on  Cosmic  Rays, 
Varenna  (Italy),  June  21-28,  1057. 

Published  in  Nuovo  Clmento,  Series  X,  Suppl.,  v.  8: 
l’f4-l7o,  1958. 

Using  previously  calculated  orbits  (see  item  no. 
CHI.12:027)  the  primary  particle  rlgU&tles  and  the 
relative  counting  rates  at  the  top  of  the  atmosphere  as 
a  function  of  position  on  the  earth  are  given  for  the 
solar  flare  event  on  Feb.  23,  1958.  It  is  found  that  the 
first  particles  to  arrive  were  those  of  high  magnetic 
rigidity. 


CHL12.053 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  Ill. 

NEW  CHANGES  IN  THE  LOW-ENERGY  PARTICLE 
CUT-OFF  AND  SPECTRUM  OF  THE  PRIMARY  COSMIC 
RADIATION,  by  P.  Meyer  and  J.  A.  Simpson.  [1058] 

[4]p.  lncl.  diagrs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  18(600)666]  and 
AFCRC  Geophysics  Research  Directorate) 

Unclassified 

Presented  nt  Internat'l.  Convention  on  Cosmic  Rays, 
Varenna  (Italy),  June  21-26,  1057. 

Published  in  Nuovo  Clmento,  Series  X,  Suppl.,  v.  8: 

2JS-2S4,  1458. 

An  account  is  given  of  the  data  collected  in  high  altitude 
aircraft  observation  of  cosmic  ray  events  in  1056. 
Comparison  is  made  with  earlier  results  on  the  low- 
energy  cut-off  and  energy  spectrum  of  the  radiation. 

A  more  detailed  account  is  given  in  item  no.  CHL12:028. 


C  HU  2:054 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  m. 

SOLAR  FLARE  COSMIC  RAYS  AND  THEIR  PROPAGA¬ 
TION,  by  J.  A.  Simpson.  [1958]  [28]p.  lncl.  diagrs.  tables, 
refs.  [AF  18(600)666]  Unclassified 

Presented  at  Internat'l.  Convention  on  Cosmic  Rays, 
Varenna  (Italy),  June  21-26,  1957. 

Published  in  Nuovo  Clmento,  Series  X,  Suppl.,  v.  8:  133- 

TeOriftil. 

A  number  of  points  concerning  the  propagation  and 
arrival  at  the  earth  of  solar  cosmic  rays  are  investigated 
by  means  of  an  analysis  of  the  flare  evant  of  Feb.  23, 
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CHI. 20:001  -  CHI. 20:004 


1056.  Hie  intensity  profile  at  Chicago  and  the  time 
delay  of  arrival  of  low  energy  particles  on  a  world 
scale  are  given.  A  discussion  is  presented  of  the 
possibility  of  diffusion  mechanism  to  account  for  the 
time  delay  observed  for  the  low  energy  particles  and 
of  the  transition  from  zone  anisotropy  of  particle 
Incidence  to  a  general  isotropy  of  cosmic  ray  events. 


CHI.  20:001 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  Ill. 

OBSERVATION  OF  A  *°-  MESONIC  DECAY  OF  A 
HELIUM  HYPERNUCLEUS,  by  R.  Levi-Setti  and  W.  E. 
Slater.  Apr.  1958,  lOp.  incl.  diagrs.  tables.  (AFOSR- 
TN-58-464)  (AF  49(638)209)  AD  158271 

Unclassified 

Also  published  in  Fhys.  Rev.,  v.  Ill:  1395-1397,  Sept.  1, 
1955! 

Hie  observation  of  a  hypernucleus  decaying  into  an  elec¬ 
tron  pair,  a  recoil,  and  one  or  more  neutral  particles, 
is  reported.  Hie  event  was  produced  by  a  K*  capture 
in  emulsion.  The  charge  of  the  hypernucleus  was  deter¬ 
mined  as  Z  •  2.  Hie  most  probable  interpretation  of  this 

unusual  event  is  the  reaction  A  He*  "  +  He*.  However, 

.  He*’®  -  *f0  +  n  +  He^’*  cannot  be  ruled  out,  since  a  re- 
A 

liable  determination  of  the  energy  of  the  electrons  at 
emission  cannot  be  made.  (Contractor's  abstract) 


CHI.  20:002 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  Ill. 

A  SYSTEMATIC  STUDY  OF  HYPERFRAGMENTS  PRO¬ 
DUCED  BY  4.5  GeV  *-  IN  NUCLEAR  EMULSION.  I. 

»-  MESIC  DECAYS,  by  W.  E.  Slater.  (July  9,  1958] 

[80]p.  incl.  diagrs.  tables,  refs.  (AFOSR-TN-58-573) 

(AF  49(638)209)  AD  158934  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  Suppl.,  v.  10: 
1-40,  1958. 

An  experimental  study  was  undertaken  to  establish  the 
A-particle  binding  energies  (B^)  for  several  hyper- 

nuclides  with  an  accuracy  comparable  to  the  present 
uncertainty  in  the  value  of  QA,  the  energy  released  in 

the  decay  of  free  A  .  Only  events  best  suited  to  yield 
binding  energies,  those  in  which  a  negative  plon  is  emit¬ 
ted,  are  considered.  An  emulsion  stack  of  fifty  1-mm 
and  thirty-five  0.6  mm  Ilford  G-S  pellicles,  4  in.  by  6  in. 
in  area,  was  exposed  t)  a  beam  oi  4.5  GeV  **  at  the  beva- 
tron.  The  most  energetic  pion  beam  from  the  bevatron 
was  chosen  because  in  pion- nucleon  collisions  a  sub¬ 
stantial  center-of-mass  energy  is  produced  from  this 
beam.  This  increases  the  chance  to  produce  a  slowly 


moving  A  hyperon  which  may  become  attached  to  a  nu¬ 
clear  fragment.  Two  decay  modes  mass  number 
(A)  >4  of  the  hydrogen  hyperfragments,  were  identified. 
Twenty-one  He  A  decays,  2  Be  A  decays,  5  Li  A  decays, 

and  5  unidentified  hyperfragments  were  also  found.  Hie 
binding  energy  increases  monotonlcally  with  A  through 
A  *  9,  according  to  available  reliable  data.  Because  the 
density  of  nuclear  matter  is  independent  of  A,  the 
potential -well  in  which  the  A  is  bound  is  expected  to 
have  a  constant  depth.  No  events  with  A  <  4  were  identi¬ 
fied.  Detection  for  the  first  time  was  made  of  mesic  de¬ 
cays  of  both  members  of  the  A  >8  doublet,  Li  .  and  Be  .. 
(ASTIA  abstract) 


CHI.  20:003 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  Ill. 

A  RE-ANALYSIS  OF  THE  EXPERIMENTAL  DATA  ON 
HYPERNUCLEI  DECAYING  BY  r  EMISSION,  by  R. 
Levl-Settl,  W.  E.  Slater  and  V.  L.  Telegdi.  [July  9, 

1958]  [34]p.  incl.  diagrs.  tables,  refs.  (AFOSR-TN-58- 
574)  (AF  49(638)209)  AD  158395  Unclassified 

Excerpt  published  in  Proc.  1958  Annual  Internat’l.  Conf. 
on  High  Energy  Physics  at  CERN,  European  Organiza¬ 
tion  for  Nuclear  Research,  Geneva  (Switzerland) 

(June  30 -July  5,  1958),  Geneva,  CERN,  Scientific  Infor¬ 
mation  Service,  p.  327. 

Also  published  in  Nuovo  Cimento,  Series  X,  Suppl.,  v.  10: 
66-90,  1956. 

Existing  surveys  on  hypernuclei  are  re-analyzed  in  an 
attempt  to  standardize  procedures  for  identifying  events 
and  deducing  binding  energies.  A  detailed  description  of 
the  salient  features  of  the  events  considered  and  of  the 
criteria  adopted  are  presented.  The  following  informa¬ 
tion  is  considered  pertinent  to  the  analysis  of  a  hyper¬ 
fragment  decay:  (1)  data  on  the  primary  track,  range, 
latitude,  evldenco  for  stopping  (tapering  or  multiple 
scattering),  churge  (6-ray  count,  or  profile  measure¬ 
ment),  measured  mass,  and  characteristics  of  the  pri¬ 
mary  star;  (2)  data  on  the  secondary  star  prongs,  ranges, 
latitudes,  longitudes,  errors  in  these  3,  and  Identities; 
and  (3)  thickness  and  density  of  the  emulsions.  The 
extraction  of  reliable  hypernuclear  binding  energies  is 
desired  so  all  events  decaying  non-mesonically  are 
ignored. 


CHI.  20:004 

Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear  Studies,  Ill. 

A  SYSTEMAHC  STUDY  OF  HYPER  FRAGMENTS  PRO¬ 
DUCED  BY  4.5  GeV»- IN  NUCLEAR  EMULSION.  II. 
NON-MESIC  DECAYS,  by  E.  M.  Silverstein.  [Nov.  1958] 
27p.  incl.  diagrs.  tables.  (AFOSR-TN-58-967)  (AF  49- 
(636)209)  AD  205911  Unclassified 
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Published  in  Nuovo  Cimento,  Series  X,  Suppl.,  v.  10: 
41-67,  1958. 

Hyperfragment  decay  without  plon  emission  Is  analyzed. 
Only  those  events  which  originate  from  a  primary  star 
associated  with  a  visible  beam  track  are  considered. 

The  probable  number  of  actual  hyperfragments  was  esti¬ 
mated  on  a  statistical  basis  under  homogeneous  condi- 

Itions  of  production  and  detection.  Careful  measure¬ 
ments  on  the  decay  products  of  such  events  Identified 
44  non-mesic  definite  hyperfragments  as  specific  hyper¬ 
nuclides.  The  nun-mesic/meslc  decay  ratios  can  be 
estimated  from  the  results.  Definite  hyperfragments 
are  Identified  from  the  characteristics  of  the  connecting 
tracks,  e.g.,  thin-down,  6-rays,  Ionization,  and  scatter¬ 
ing  near  the  end  of  the  range.  Hits  type  of  analysis  Is 
only  possible  for  events  having  fairly  long  connecting 
p  tracks.  The  majority  of  the  possible  hyperfragments 
(GOKs)  had  connecting  tracks  shorter  than  20  Pm.  A 
total  of  216  GOKs  and  56  definite  hyperfragments  were 
found.  Connected  stars  can  be  definitely  classed  as 
non-mesic  decays  of  definite  hyperfragments  in  a 
limited  number  of  cases.  These  cases  represent  about 
0.2  of  tlie  connected  stars.  Several  methods  were  used 
to  estimate  the  Z  spectrum  of  the  hyperfragments  and 
the  non-mesic  to  meslc  ratio  as  a  function  of  Z.  The 
methods  made  use  of  the  prong-number  distribution  of 
the  decays  and  of  the  results  of  the  analysis  of  the 
events  with  the  aid  of  an  IDM  650  computer.  A  forward 
to  backward  ratio  of  2.2  ±  0.5  was  found  for  the  produc¬ 
tion  of  hyperfragments.  (AST1A  abstract) 


|CHI.13:008 

Chicago  U.  [Inst,  for  the  Study  of  Metals]  Ill. 

IMPURITY  DIFFUSION  IN  COPPER  (Abstract),  by  C.  T. 
Tomizuka.  [1957]  [l]p.  [AF  18(600)1489] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Philadelphia,  Pa.,  Mar.  21-23,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  2: 

123,  Mar.  Si,  1957. 

In  order  to  study  the  effect  of  the  atomic  size  of  diffusing 
elements  on  the  impurity  diffusion  rate  diffusion  of  silver 
and  gold  in  single  crystals  of  copper  was  measured. 

While  gold  atoms  expand  the  copper  lattice  approximately 
30%  more  effectively  than  silver  atoms  do,  the  diffusion 
rate  of  silver  in  copper  was  found  to  be  4  times  faster 
than  that  of  gold.  The  results  can  be  expressed  as  D- 

0.69  exp(-49  700/RT)  cm2/sec  and  D  •  0.23  exp(-44  000/ 

RT)  cm  /sec  for  the  diffusion  li:  copper  of  gold  and  of 
silver,  respectively.  Preliminary  results  on  the  dif¬ 
fusion  of  electropositive  elements  in  copper  will  be 
reported. 


CHI. 13:009 

Chicago  U.  Inst,  for  the  Study  of  Metals,  Ill. 

VOLUME  CHANGE  OF  INDIUM  ANTIMONIDE 
DURING  FUSION,  by  N.  H.  Nachtrieb  and  N.  Clement. 
Feb.  17,  1958  [15]p.  incl.  diagrs.  table.  (AFOSR-TN-58- 
71)  (AF  18(600)1489)  AD  148114  Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  62:  747-750, 
June  1958. 

The  change  in  volume  of  indium  antimonide  on  fusion 
has  been  determined  from  measurements  of  the  change 
in  pressure  of  argon  at  constant  volume.  The  average 
of  six  determinations  gives  100  AV/Vfi  =  -13.68  *  0.05%, 

referred  to  the  solid.  (Contractor's  abstract) 


CHI. 13:010 

Chicago  U.  Inst,  for  the  Study  of  Metals,  Ill. 

HEAT  OF  FUSION  AND  HEAT  CAPACITY  OF  INDIUM 
ANTIMONIDE,  by  N.  H.  Nachtrieb  and  N.  Clement. 

[1958]  [2]p.  (AFOSR-TN-58-110)  (AF  18(600)1489) 

Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  62:  876-877, 

July  KMT - 

The  heat  of  fusion  was  found  to  be  11.2  kcal/mol  by 
the  simple  drop  calorimetric  method.  The  entropy 
of  fusion  was  14.1  cal/degree-mol.  The  heat  capacities 
of  InSb  at  20-00',  90-170',  170-350”  and  350-500°  were 
0.052,  0.056,  0.062  and  0.062  cal/g-degree,  respectively. 


CHI.13:011 

Chicago  U.  Inst,  for  the  Study  of  Metals,  Ill. 

EXPERIMENTAL  DETERMINATION  OF  THE  ELEC¬ 
TRICAL  RESISTIVITY  OF  THE  LIQUID  ALLOYS 
Hg-In,  Hg-Tl,  and  Ga-Sn,  AND  OF  LIQUID  GALLIUM, 
by  L.  G.  Schulz  and  P.  Splegler.  Mar.  6,  1958  [14]p. 
incl.  Ulus,  tables,  refs.  (AFOSR-TN-58-149)  (AF  18- 
(600)1489)  AD  152176  Unclassified 

A  potentiometrlc  method  was  used  to  determine  the  re¬ 
sistivity  and  the  temperature  coefficient  of  the  resis¬ 
tivity  of  several  alloys  which  are  liquid  at  room  tem¬ 
perature.  Pure  Hg  was  used  as  the  reference  material. 

It  was  found  that  the  solution  of  In  or  T1  in  Hg  caused 
a  large  decrease  In  the  resistivity  whereas  the  solution 
of  In  or  Sn  in  Ga  caused  a  slight  increase.  For  solutions 
of  T1  in  Hg  closely  corresponding  to  HgjTlj  at  room 

temperatures  above  16°C  there  were  no  anomalies  :n  the 
electrical  properties.  However,  in  the  range  of  16°C 
down  to  the  melting  temperature  at  14.5‘C  the  temperature 
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coefficient  decreases  to  zero  at  14.5°C.  The  conclusions 
from  electrical  measurements  are  In  general  inconsist¬ 
ent  with  those  from  x-ray  experiments  which  suggest 
that  there  Is  a  more  orderly  atomic  arrangement  In  the 
liquid  at  those  compositions  which  correspond  to  com¬ 
pounds.  The  resistivity  of  liquid  Ga  was  found  to  be  in 
good  agreement  with  that  obtained  by  Bridgman.  (Con-  ■ 
tractor's  abstract) 


CHI.13:012 

Chicago  U.  Inst,  for  the  Study  of  Metals,  HI. 

ON  HART’S  THEORY  ON  THE  ROLE  OF  DISLOCATION 
IN  BULK  DIFFUSION,  by  C.  T.  Tomlzulca.  Apr.  9, 

1958  [8]p.  incl.  table.  (AFOSR-TN-58-272)  (AF  18- 
(600)1489)  AD  154173;  FB  133964  Unclassified 

Also  published  in  Acta  Metallurglca,  v.  6:  660-661, 

Oct.  1958. 

An  analysis  has  been  attempted  of  previously  quoted 
experimental  bulk  diffusion  data  of  antimony  in  silver 
in  order  to  discover  a  gradual  decrease  of  the  activation 
energy  with  decreasing  temperature  as  predicted  by 
Hart's  theory  (Acta  Metallurglca,  v.  5:  597,  1957)  of 
the  short-circuiting  effect  of  dislocations  on  die  dif¬ 
fusion  process.  The  change  in  slope  between  adjacent 
points  of  a  log  D  vs  1/T  plot  has  been  examined  for 
experimental  data  on  single  crystals  which  have  values 
-12  2 

of  D  larger  than  10  cm  /sec  and  only  for  those  pairs 
of  points  with  temperature  intervals  sufficiently  large 

to  give  A  (l/T)  1  4  x  10"®/deg.  The  contributions  of  the 
short-circuiting  elements  amount  to  as  much  as  9%  at 
650*C  for  the  diffusion  of  antimony  in  silver  and  4%  for 
the  diffusion  of  silver  in  silver  and  are  in  general  agree¬ 
ment  with  expectations. 


CHI.13:013 

Chicago  U.  Inst,  for  the  Study  of  Metals,  UL 

SELF-DIFFUSION  IN  SILVER  DURING  PLASTIC 
DEFORMATION  IN  EXTENSION  AND  COMPRESSION, 
by  J.  B.  Darby,  Jr.,  C.  T.  Tomlzulca,  and  R.  W. 

Balluffl.  Nov.  14,  1958  [35]p.  incl.  diagrs.  tables,  refs. 
(AFOSR- TN-58-941)  (AF  18(600)1489)  AD  205085 

Unclassified 

Also  published  in  Jour.  Appi.  Phys.,  v.  30:  104-112, 

Jan.  1959. 

Self-diffusion  in  single  crystals  of  silver  has  been 
studied  by  the  use  of  samples  which  havo  been  plated 

with  the  radioactive  Isotope  Ag*^.  The  single  crystals 
were  subjected  to  tension  and  compression  at  both  800 
and  9Q0*C,  and  the  deformed  crystals  were  studied  by 
a  special  sectioning  technique.  The  experiments  indicate 
that  within  the  experimental  error,  the  diffusion  rates 


are  not  changed  by  simultaneous  deformation. 


CHI.13:014 

Chicago  U.  Inst,  for  the  Study  of  Metals,  Ill. 

IMPROVEMENTS  ON  A  SIMPLE  TEMPERATURE 
CONTROLLER,  by  C.  T.  Tomizuka  and  D.  Zimmerman. 
Nov.  14,  1958  [5]p.  incl.  diagr.  (AFOSR-TN-58-942) 

(AF  18(600)1489)  AD  205084;  PB  138420  Unclassified 

Also  published  in  Rev.  Sclent.  Instruments,  v.  30:  40, 

Jan.  1959. 

A  circuit  was  developed  to  be  an  improvement  over  a 
single  controller  previously  developed  by  Wilson  and 
presently  enjoying  use  in  many  laboratories.  It  uses  a 
transistor  preamplifier  followed  by  a  small  thyratron 
activating  relay.  The  buzz  frequency  can  attain  10  c/sec, 
a  frequency  which  would  destroy  an  ordinary  relay. 


CHI.13:015 

Chicago  U.  Inst,  for  the  Study  of  Metals,  Ill. 

SELF-DIFFUSION  IN  LIQUIDS  AND  CRYSTALLINE 
SOLIDS,  by  N.  H.  Nachtrleb.  [1958]  [4]p.  (AF  18(600)- 
1489)  Unclassified 

Published  in  Proc.  Second  U.  N.  Intemat'l.  Conf.  on  the 
Peaceful  Uses  of  Atomic  Energy,  Geneva  (Switzerland), 
v.  20:  104-107,  1958. 

Rates  of  self-diffusion  as  a  function  of  pressure  and  tem¬ 
perature  in  solid  Fb  and  liquid  Na,  In,  Sn,  Hg,  and  Ga 
are  given.  It  is  shown  that  the  results  may  be  expressed 
in  terms  of  single  variable,  the  reduced  temperature. 


CHI.13:0I6 

Chicago  U.  Inst,  for  the  Study  of  Metals,  Ill. 

TRANSPORT  PROPERTIES  IN  PURE  LIQUID  METALS, 
by  N.  H.  Nachtrleb.  [1958]  [7]p.  incl.  diagr.  tables,  refs. 
[AF  18(600)1489]  Unclassified 

Published  in  Seminar  on  Liquid  Metals  and  Solidification, 
Chicago,  Ill.  (Nov.  2-8,  1957),  Cleveland,  Amer.  Soc.  for 
Metals,  1958,  p.  49-55. 

Some  of  the  author's  observations  which  cast  doubt  upon 
the  adequacy  of  so  simple  a  thermally  activated  state  for 
diffusion  and  viscous  flow  In  liquid  metals  are  presented. 
The  observations  noted  and  discussed  are:  (1)  Magnitude 
of  Dq,  (2)  Cohesive  Energy,  (j)  Activation  Volume, 

(4)  Viscosity  and  Diffusion,  and  (5)  Effect  of  Pressure  on 
Viscosity. 
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CHI.15:009 

Chicago  U.  Lab.  of  Molecular  Structure  and  Spectra,  111. 

[COMPUTATIONS  IN  QUANTUM  CHEMISTRY],  by  R. 

S.  Mulliken,  J.  R.  Platt  and  others.  Technical  rept. 
1956,  224p.  lncl.  illus.  diagrs.  tables,  refs.  (AFOSR- 
TN-57-654)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(600)471,  Office  of 
Naval  Research  under  N6ori-2009,  Office  of 
Ordnance  Research  under  DA-ll-022-ord-1002,  and 
AFCRC  Geophysics  Research  Directorate  under  AF  19- 
(604)1019)  AD  144491  Unclassified 

This  report  covers  joint  research  performed  during 
the  period  Oct.  1,  1955  through  Dec.  31,  1956. 

Fourteen  technical  papers  are  included. 


CH1.15:010 

Chicago  U.  Lab.  of  Molecular  Structure  and  Spectra,  Ill. 

SCF  LCAO  MO  STUDY  OF  Lij,  by  J.  E.  Faulkner. 

[1957]  [5]p.  incl.  tables,  refs.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  18- 
(600)471,  Office  of  Naval  Research  under  N6ori-2009, 
and  Atomic  Energy  Commission)  Unclassified 

Published  in  Jour.  Chem.  Fhys.,  v.  27:  369-373,  Aug. 
1957. 

An  LCAO  molecular  orbital  calculation  using  the  full 
six-electron  Hamiltonian  has  been  performed  on  Lij  at 

a  nuclear  separation  equal  to  the  experimental  inter- 
nuclear  distance.  The  molecular  wave  function  con¬ 
sisted  of  one  antisymmetrized  product  made  up  of  mo¬ 
lecular  orbitals  formed  as  the  best  linear  combinations 
of  Slater  Is,  2a,  and  2po  atomic  orbitals.  The  orbital 

exponents  for  these  atomic  orbitals  were  respectively 
2.69,  0.64,  and  0.53  as  determined  by  a  variational  calcu¬ 
lation  on  the  lithium  atom.  In  computing  the  molecular 
dissociation  energy,  the  energy  of  two  separated  lithium 
atoms  was  taken  to  be  that  obtained  by  this  variational 
calculation.  The  computed  dissociation  energy  was 
found  to  be  0.33  ev  compared  with  the  experimental  value 
of  1.05  (where  a  slight  correction  for  zero-point  energy 
has  been  made).  The  ratio  of  the  computed  molecular 
ground-state  energy  to  the  experimental  is  0.9902  while 
the  difference  of  these  quantities  is  4.00  ev.  Certain 
other  molecular  constants  are  calculated  and  compared 
with  available  experimental  data. 


CHI.  15:01 1 

Chicago  U.  [Lab.  of  Molecular  Structure  and  Spectra]  Ill. 

COMPUTATION  OF  ELECTRONIC  I  ROPERT1ES  OF 
FIHST-HOW  DIATOMIC  MOLECULES  BY  DIGITAL  COM¬ 


PUTER  (Abstract),  by  A.  D.  McLean,  P.  1.  Merryman  and 
others.  [1958]  [l]p.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  18(600)471], 

Office  of  Naval  Research,  and  National  Science 
Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Chicago, 
ni.,  Mar.  27-29,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 
139-140,  Mar.  27,  1958. 

Programs  for  computing  all  necessary  one-  and  two- 
center  Integrals  involving  Slater-type  atomic  orbitals 
(AO's)  for  quantum  numbers  n  »  1,2  (n  «  3  in  the  case  of 
the  one-electron  integrals)  have  been  written  for  the 
Scientific  Univac  and  are  now  operating.  Programs  for 
the  calculation  of  certain  types  of  three-center  integrals 
for  almost  any  n,  but  for  a  maximum  1  of  7  are  also 
operating.  Description  and  discussion  of  results  for  the 
various  integral  programs  are  given.  An  SCF  pro¬ 
cedure  for  computation  of  LCAO  molecular  orbitals 
has  been  programed  and  is  operating.  This,  coupled 
with  the  integral  programs,  provides  a  complete  com¬ 
putational  tool  for  the  determination  of  "best-LCAO-MO" 
eigenfunctions  (obtained  by  varying  the  exponents  of 
the  atomic  orbitals  and  the  coefficients  of  the  LCAO- 
MO’s)  for  ground  and  excited  states  of  first-row  homo- 
polar,  heteropolar,  and  hydride  molecules  From  these 
eigenfunctions  (further  improved  by  configuration 
interaction),  calculation  of  molecular  energies  and  other 
properties  can  be  computed.  Initial  results  are  discussed. 


CHI.15:012 

Chicago  U.  [Lab.  of  Molecular  Structure  and  Spectra]  111. 

CORRELATED  WAVE  FUNCTION  FOR  THE  GROUND 
STATE  OF  HELIUM-LIKE  SYSTEMS  (Abstract),  by 
C.  C.  J.  Roothaan.  [1958]  [l]p.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF  18- 
(600)471],  Office  of  Naval  Research,  and  National 
Science  Foundation)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Chicago, 
111.,  Mar.  27-29,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  3: 

139,  Mar.  *7,  1958. 

The  ground  state  of  a  helium-like  system  is  repre¬ 
sented  by  a  wave  function  of  the  form  f  (r  j )  t^fr^)  X(r  ^  g), 

where  ji  and  x  are  functions  to  be  determined  by  mini¬ 
mizing  the  energy.  Unlike  many  other  approximate 
wave  functions,  a  wave  function  of  this  form  has  the 
proper  singularities  for  r^-  0,  r,^  -  0,  r^  -  0  if  f  and 

X  have  the  right  slopes  at  these  points.  An  actual  calcu¬ 
lation  was  done  for  the  helium  atom.  Simple  expansions 
in  terms  of  polynomials  and  exponentials  were  put  for¬ 
ward  for  and  x,  and  the  energy  was  minimized  with 
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respect  to  the  coefficients  and  exponents.  The  resulting 
wave  function  accounts  for  92%  of  the  correlation  energy. 


CHI.15:013 

Chicago  U.  [  Lab.  of  Molecular  Structure  and  Spectra]  Ill. 

BROKEN  BOTTLENECKS  AND  THE  FUTURE  OF 
MOLECULAR  QUANTUM  MECHANICS  (Abstract),  by 
R.  S.  Mulllken  and  C.  C.  J.  Roothaan.  [1658]  [l]p. 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  1 8(600)471],  Office  of  Naval  Research, 
and  National  Science  Foundation)  Unclassified 

Presented  at  annual  meeting  of  the  Nat'l.  Acad.  Sciences, 
Washington,  D.  C.,  Apr.  28-30,  1858. 

Published  in  Science,  v.  127:  1061,  May  2,  1858. 

In  the  early  gold-rush  days  of  quantum  mechanics,  the 
effort  of  theoretical  physicists  was  largely  concentrated 
in  applying  the  new  theory  to  the  problem  of  the  basic 
structure  of  atoms,  molecules,  solids,  and  liquids.  Great 
advances  were  made,  but  quantitative  progress  toward 
understanding  the  electronic  structure  of  extranuclear 
matter  was  frustrated  for  all  but  the  simplest  cases  by 
the  immensely  complicated  and  laborious  computations 
needed.  The  development  of  computationally  practicable 
expressions  for  certain  very  difficult  integrals  has  gone 
far  recently  toward  breaking  this  computational  bottle¬ 
neck.  A  still  more  Important  new  factor  has  been  the 
programming  for  large  electronic  digital  computers  of 
the  otherwise  still  excessively  time-consuming  numeri¬ 
cal  computation  of  these  integrals.  In  our  laboratory, 
machine  programs  have  been  completed  for  this  purpose 
and  for  additional  steps  needed  to  obtain  fairly  good 
molecular  wave  functions  for  simple  molecules.  With 
these  wave  functions  available,  various  molecular  proper¬ 
ties  can  be  computed,  and  fundamental  understanding  of 
molecular  and  solid  structures  and  of  lntermolecular 
forces  can  be  advanced  immensely.  Computations  on 
radicals,  ions,  and  excited  and  activated  states  of 
molecules,  which  often  are  experimentally  little  accessi¬ 
ble,  will  be  especially  valuaole.  We  in  this  laboratory 
are  now  working  in  these  directions.  We  believe  the 
investigators  in  this  field  hare  crossed  the  threshold  of 
a  new  era  in  the  application  of  quantum  mechanics  to 
molecular  physics  and  quantum  chemistry. 


CHI. 15:014 

Chicago  U.  Lab.  of  Molecular  Structure  and  Spectra,  Ill. 

IMPROVED  MOLECULAR  ORBITALS  (COMPUTA¬ 
TIONS  ON  Hj).  by  P.  E.  Phillipson  and  R.  S.  Mulliken. 

[1958]  [2]p.  inch  tables.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  18(600)- 
47l  and  National  science  Foundation;  Unclassitled 


Published  in  Jour.  Chem.  Phys.,  v.  28:  1248-1249, 

June  1858. 

Molecular  orbital  calculations  using  ICAO  approxima¬ 
tions  have  been  carried  out  for  the  singlet  and  triplet 
excited  states  of  Hg  using  six  values  of  the  internuclear 

distances.  It  has  been  found  that  by  means  of  selecting 
separately  adjustable  values  of  the  parameter  C  for  each 
molecular  orbit  the  LCAO  approximations  yield  better 
than  expected  agreement  with  self-consistent  field 
molecular  orbitals. 


CIN.04:Q01 

Cincinnati  U.  Applied  Science  Research  Lab.,  Ohio. 

MOLECULAR  STRUCTURE  OF  EPOXY  POLYMERS 
AS  A  BASIS  FOR  ADHESION,  by  H.  Alter  and  W. 

Soller.  Mar.  27,  1657  [29]p.  incl.  illus.  diagrs.  table, 
refs.  (Technical  rept.  no.  1)  (AFOSR-TN-57-279) 

(AF  18(600)1141)  AD  126580  Unclassified 

Also  published  in  Indus.  Engineering  Chem.,  v.  50: 
822-827,  June  1958.  (Title  varies) 

The  adhesion  properties  of  epoxy  polymers  were  studied 
by  means  of  the  Cincinnati  ’.  ultracentrifugal  adhesion 
tester.  The  procedure  involved  dissolving  Shell  Epon 
1001  in  a  mixture  of  organic  solvents  and  curing  the  solu¬ 
tion  with  amine  curing  agents.  Samples  J  the  y.lymer 
solution  were  dried,  baked,  and  used  to  coat  the  replicate 
rotors  of  the  ultracentrifuge.  The  rotors  were  made  "of 
4340  steel  and  treated  to  yield  a  hardness  of  50  to  52 
Rockwell  C.  Before  coating,  the  rotors  were  highly 
polished  to  effect  the  smooth  surface  desirable  for  a 
strong  Joint.  Ihe  results  indicated  that  in  certain  cases, 
adhesion  was  independent  of  die  initial  concentration  of 
the  polymer  and  of  the  extent  of  cure  when  coated,  and 
that  there  was  a  minimum  of  adhesion  at  a  viscosity  of 
about  400  centlpoise.  The  results  of  coating  at  constant 
polymer  concentration  with  changing  chain  length  indi¬ 
cated  that  adhesion  decreased  sharply  with  viscosity  it 
the  viscosity  increase  was  due  to  the  increasing  chain 
length.  If  the  chain  length  was  constant  and  the  concen¬ 
tration  was  increased,  the  adhesion  increased  with  vis¬ 
cosity.  Adhesion  was  inversely  proportional  to  the  amine 
content  and  could  be  changed  by  as  much  as  200  to  300 
psi  by  changing  the  structure  of  the  cured  mass.  Ad¬ 
hesion  increased  greatly  when  diethylene  triamine  was 
replaced  oy  hexamethyiene  diamine  as  the  curing  agent, 
because  the  latter  increased  the  flexibility  of  the  cured 
polymer.  A  study  of  the  isotherms  of  Frisch  (Jour. 

Phys.  Chem.,  v.  57:  584,  1953,  ibid.,  v.  58-  507,  1954) 
and  of  Hobden  and  Jellinek  (Jour.  Polymer  Science,  v.  11: 
35E,  1953)  indicated  similarities  between  the  factors 
governing  adsorption  and  adhesion.  (Contractor's 
abstract) 
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0^4.02:002 

Cincinnati  0.  Applied  Science  Research  Lab.,  Ohio. 

STUDIES  OF  THE  DIELECTRIC  PROPERTIES  OF 
INSULATING  LIQUIDS,  by  J.  Winslow  and  M.  Ish -Shalom. 
Final  rept.  May  15,  1058,  54p.  lncl.  diagrs.  tables,  refs. 
(AFOSR-TR-58-88)  (AF  18(600)1318)  AD  158273 

Unclassified 

In  view  of  the  results  of  the  experiments  described  in 
this  report,  two  definite  conclusions  can  be  stated: 

(1)  that  the  Davldflon-Cole  equation  has  broad  applioation 
in  the  Held  of  glassy  state  dielectric  dispersion;  and 

(2)  that  the  favorite  whipping  boy  for  deviations  from 
Debye  behavior,  namely  dipole-dipole  Interactions,  may 
not  be  blamed  here.  The  first  of  these  conclusions 
cautions  investigators  against  accepting  sparse  data  as 
indicating  either  the  Debye  equation  or  the  Cole-Cole 
equation,  since  positive  differentiation  between  these 
and  the  Davidson-Cole  equation  is  difficult  unless  the 
manner  in  which  the  Cole-Ccle  plot  approaches  the  axis 
of  reals  at  and  f  ^  is  known.  Judging  from  the  mate¬ 
rials  investigated  to  date  this  involves  measurements 
over  a  frequency  range  extending  at  least  two  decades 
on  either  side  of  the  frequency  corresponding  to  maxi¬ 
mum  loss  factor.  The  second  conclusion  suggests  that 
advancement  of  the  general  theory  will  best  be  served 
by  turning  consideration  from  dflbUled  effects  ol  local 
structure  on  the  local  field,  and  toward  other  approaches, 
such  as  the  solution  of  the  equations  arising  from 
FrBhllch's  model  when  the  frequency  of  activating  col¬ 
lisions  is  not  large  compared  to  that  of  the  applied  field. 


CME.01:001 

College  of  Medical  Evangelists.  School  of  Tropical  and 
Preventive  Medicine,  Loma  Linda,  Calif. 

REPORT  OF  A  PRELIMINARY  SURVEY  ON  THE  HA 
TRIBE  OF  TANGANYIKA,  EAST  AFRICA,  PART  fi, 
by  S.  A.  Farag,  K.  C.  Fischer  and  others.  Oct.  21- 
Dec.  23,  1SS7,  Iv.  lncl.  lllus.  diagrs.  tables.  (AF  49- 
(638)267)  Unclassified 

A  survey  was  made  to  determine  the  following  existing 
conditions  regarding  the  aboriginal  Ha  tribe  of 
Tanganyika,  East  Africa,  in  order  to  facilitate  the  de¬ 
velopment  of  a  research  and  assistance  program  designed 
to  raise  the  health  standards  of  these  people:  (1)  health 
knowledge  of  the  people;  (2)  health  status;  (3)  dietary 
habits;  (4)  sanitation  and  housing;  (3)  water  supply  ; 

(6)  waste  disposal;  (7)  personal  hygiene;  (8)  maternal 
and  child  health  and  hygiene;  (9)  chief  diseases  and  their 
etiology  and  epidemiology;  and  (10)  natural  products 
used  in  the  treatment  of  disease*  by  the  natives,  their 
botanical  sources,  clinical  and  anthropological  data  re¬ 
garding  their  use,  and  observations  on  their  effective¬ 
ness.  The  survey  report  includes  suggestions  and 
recommendations  regarding  means  to  provide  health 


education,  better  diets,  improved  water,  sanitation,  and 
living  habits,  better  medical  care,  methods  for  eliminat¬ 
ing  sources  of  disease,  and  improved  treatment  of 
diseases. 


COL. 01:004 

Colorado  U.  Dept,  of  Chemistry,  Boulder. 

THE  PREPARATION  OF  DIELS- ALDER  POLY  ADDUCTS 
CONTAINING  NITROGEN  AND  OXYGEN,  by  J.  S.  Meek, 

P.  A.  Argabright  and  others.  Final  and  technical  rept. 
Feb.  1957,  129p.  lncl.  diagrs.  tables,  refs.  (AFOSR-TR- 
57-21)  (AF  18(600)648)  AD  120473  Unclassified 

Double  dienes  and  double  dienophiles  have  been  found  to 
be  capable  of  giving  polymers  in  the  Diels-Alder  reaction. 
Most  of  the  polymers  were  very  insoluble  materials  with 
high  softening  or  decomposition  points.  Their  insolu¬ 
bility  prevented  molecular  weight  studies  save  in  a  few 
cases  where  probably  lower  molecular  weight  material 
was  involved.  In  such  cases  the  molecular  weights  were 
about  3,000.  The  bis-maleimldes  prepared  for  making 
the  polymers  were  found  to  be  cross  linking  agents  in 
free  radical  copolymer! nation*  although  they  have  not 
been  polymerized  by  themselves.  Tetrachlorofulvenes 
were  discovered  to  be  inert  in  the  Diels-Alder  reaction. 
When  p-6(l,2,3,4-tetrachloro)fuIvylphenyl  p'male- 
lmldobenzoate  was  prepared  the  compound  did  not  react 
with  itself  to  give  a  polymer  as  hoped  but  was  perfectly 
stable.  It  was  red  in  color  due  to  the  fulver.e  structure 
and  copolymerization  with  vinyl  acetate  gave  a  beautiful 
red  polymer  due  to  the  polyfulvene  units  in  the  chain. 

Us*  of  this  compound  and  others  like  it  to  give  colored 
copolymers  is  suggested.  Many  hitherto  unknown  com¬ 
pounds  have  been  prepared  in  the  course  of  this  investi¬ 
gation.  Samples  of  the  bla-malelmides  have  been  re¬ 
quested  by  Dr.  Howard  Bond  of  the  U.S.  Public  Health 
Service  for  testing  against  cancer  and  some  of  these  have 
been  supplied.  This  type  of  compound  is  considered  to 
be  potentially  good  and  the  Public  Health  Service  is 
starting  a  research  program  elsewhere  solely  to  produce 
bls-malelmldes  for  cancer  testing. 


COL.02:006 

Colorado  U.  [Dept,  of  Chemistry]  Boulder. 

REACTION  CALORIMETRY:  THE  HYDROGENATION 
OF  ORGANIC  FLUORIDES  AND  CHLORIDES,  by  J.  R. 
Lacher  and  J.  D.  Park.  Oct.  10,  1957,  12p.  Inc',  tables. 
(Technical  note  no.  7)  (AFOSR-TN-57-430)  (AF  18(600)- 
1151)  AD  136419  Unclassified 

The  hydrogenations  of  some  alkyl  fluorides,  chlorides, 
and  bromides  were  studied  with  a  catalyst  consisting  of 
PD  on  activated  charcoal.  Iso-PrF  was  quantitatively 
hydrogenated  at  IWC  to  flee  CjHg  and  HF.  PtF  was 

more  difficult  to  hydrogenate.  When  a  new  and  active 
catalyst  was  used,  the  reaction  was  quantitative  at 
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temperatures  of  190°C  and  above.  The  maximum  con¬ 
version  of  MeF  and  EtF  to  CH4  and  CjHg  was  10%  at 

240’C.  At  240°C,  99.5%  of  MeCl  was  converted  to  CH4 

and  HC1.  Both  EtCl  and  vinyl  chloride  hydrogenated 
easier  than  MeCl.  MeBr,  EtBr,  PrBr,  and  iso-PrBr 
hydrogenated  readily  at  240°C.  Catalytic  hydrogenation 
of  some  simple  olefins  Containing  F,  Cl,  and  Ri 
occurred  at  a  lower  temperature  than  those  involving 
the  alkyl  halides  by  being  quantitative  between  100°  to 
lSOX;.  1,  l-dichloro-2,2-difkit  roethylbiA  was  reacted 
with  H  in  a  1:5  molar  ratio  of  90°,  120°,  160°  and  240°C. 
The  reaction  product  formed  at  90  °C  contained  a  small 
amount  of  a  high-boiling  material  which  could  not  be 
identified.  The  product  at  120°C  distilled  over  at  -25°C; 
only  a  trace  of  high-boiling  material  was  present  At 
180°  and  240°C,  small  amounts  of  HF  were  produced. 
After  distillation,  the  materials  obtained  at  160°  and 
240°C  contained  99.4  and  97.1%  CFjHCHj,  respectively. 

A  second  component  boiling  at  -84°C  was  obtained.  In 
a  second  series  of  runs  at  120°C,  a  deficiency  of  H  was 
used  and  the  ratio  of  H  to  organic  was  varied.  Hie  sub¬ 
stitution  of  H  for  Cl  occurred  before  the  H  added  to  the 
double  bond;  no  CF^H-CHj  was  formed.  Cl  which  is 

attached  to  an  unsaturated  C  atom  can  be  more  readily 
substituted  than  if  a  saturated  compound  is  involved. 


Published  in  Jour.  Phys.  Chem.,  v.  61:  1125-1126, 

Aug.  1957. 

This  paper  deals  with  the  catalytic  hydrogenation  of 
vinyl  bromide  and  perfluorovinyl  bromide.  In  the  case 
of  vinyl  bromide,  the  reaction  was  quantitative,  and 
calorimetric  measurements  could  be  carried  out.  In  the 
case  of  the  perfluoro  compound,  r.he  activity  ol  the  cata¬ 
lyst  varied.  Initially  the  catalyst  was  sufficiently  active 
to  replace  the  bromine  and  saturate  the  double  bond. 

With  increasing  use,  it  would  continue  to  replace  the 
bromine,  but  it  would  become  less  effective  in  saturating 
the  double  bond.  Accurate  calorimetric  data  could  not 
be  obtained. 


COL.02-.009 

Colorado  U.  Dept,  of  Chemistry,  Boulder. 

REACTION  HEATS  OF  ORGANIC  HALOGEN  COM¬ 
POUNDS.  X.  VAPOR  PHASE  HEATS  OF  HYDROBROM- 
INATION  OF  CYCLOPROPANE  AND  PROPYLENE,  by  J. 
R.  Lacher,  A.  Kiangour,  and  J.  D.  Park.  [1957]  [2]p.  incl. 
tables.  (AF  16(600)1151)  Unclassified 


Published  in  Jour.  Phys.  Chem.,  v.  61:  1124-1125, 
Aug.  19St. 


C'OL.02:G07 

Colorado  U.  [Dept,  of  Chemistry]  Boulder. 

THE  KINETICS  OF  THE  VAPOR- PHASE  PHOTO¬ 
CHLORINATION  OF  TRIFLUOROCHLOROETHYLENE, 
by  D.  L.  Bunbury,  J.  R.  Lacher,  and  J.  D.  Park.  Oct.  1, 
1957  [12]p.  incl.  dlagrs.  tables,  refs.  (Technical  note 
no.  6)  (AFOSR-TN- 57-470)  (AF  18(600)1151) 

AD  136644  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  5104- 

CMfECT,  less. 

The  kiretlcs  were  investigated  of  the  photochemical  ad¬ 
dition  of  Cl  to  chlorotrifluoroethylene.  A  manometrlc 
method  was  employed  to  Indicate  the  progress  of  the 
addition  reaction,  rhe  dependency  on  the  rate  of  light 
intensity  and  the  partial  pressure  of  the  reacting  sub¬ 
stances  was  measured  in  the  presence  of  O.  Cl  and 
tri-fluoroetfcylene  reacted  spontaneously  in  the  dark. 
(Contractor's  abstract) 


COL.02:008 

Colorado  U.  Dept,  of  Chemistry,  Boulder. 

REACTION  HEATS  OF  ORGANIC  HALOGEN  COM¬ 
POUNDS.  DC.  THE  CATALYTIC  HYDROGENATION  OF 
VINYL  AND  PERFLUOROVINYL  BROMIDE,  by  J.  R. 
Lacher,  A.  Klanpour  and  others.  (1957)  [2]p.  Incl. 
tables.  (AF  18(600)1151)  Unclassified 


The  vapor  phase  heats  of  hydrobromination  of  propylene 
and  cyclopropane  have  been  redetermined.  For  propylene 
a  value  of  -20,430  cal/moli  agrees  weU  with  that  of 
•20,140  previously  reported.  For  cyclopropane  the  value 
of  -25,790  cal/mol  is  3100  cal  more  exothermic  than 
that  previously  reported.  (Contractor’s  abstract) 


COL.  02:010 

Colorado  U.  Dept,  of  Chemistry,  Boulder. 

REACTION  HE/ TS  OF  ORGANIC  HALOGEN  COM¬ 
POUNDS,  by  J.  R.  Lacher  and  J.  D.  Park.  [May  15, 

1958]  [15]p.  incl.  illus.  tables,  refs.  (AFOSR-TN-58- 
413)  (AF  18(600)1151)  AD  156216  Unclassified 

The  energy  necessary  to  carry  out  the  following  halogen 
reactions  has  been  measured:  (1)  heat  of  formation  of 
HC1  and  HBr  in  an  atmosphere  of  excess  H  gas;  (2)  heat 
of  chlorination  of  7  fluorine-containing  olefins  in  an  at¬ 
mosphere  of  excess  olefin,  in  which  the  C  -  C  bond  was 
converted  to  a  single  bond;  (3)  hydrogenation  of  4  simple 
alkyl  halides;  and  (4)  hydrobromination  of  some  simple 
olefins.  Strong  deviations  from  an  additivity  rule  has 
been  observed  for  measurements  in  group  (2).  The 
beat  of  isomerization  of  three  isomeric  butenes  has 
been  calculated  from  (4)  and  found  to  agree  with 
Kistlakowsky's  hydrogenation  data. 
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COL.02:011 

Colorado  U.  Dept,  of  Chemistry,  Boulder. 

THERMOCHEMICAL  AND  PHOTOCHEMICAL  STUDIES 
ON  ORGANIC  FLUORINE  COMPOUNDS,  by  J.  L.  Bitner, 
D.  L.  Bunbury  and  others.  Final  rept.  Aug.  5,  1658, 

186p.  lncl.  lllus.  diagrs.  tables,  refs.  (AFOSR-TR-58- 
66)  (AF  18(800)1151)  AD  162188;  PB  138732 

Unclassified 

Thermochemistry  of  organic  halogen  compounds: 
Catalytic  hydrogenation  reactions  were  performed  on 
CCIFjCCIFj,  CCIFjCFj,  CCljFj  and  CCljFCCIFj.  A 

few  experiments  were  conducted  on  the  hydrogenation 
of  CHgCl  and  CHgClg.  An  instrument  which  was  con¬ 
structed  for  the  chromatographic  analysis  of  gaseous 
products  consisted  of  a  carrier  gas  flow  system,  sam¬ 
pling  system,  chromatography  columns,  the  sensing  sys¬ 
tem.  Each  reaction  was  tested  in  a  pilot  plant  in  order 
to  determine  the  nature  and  activity  of  a  suitable  cata¬ 
lyst,  the  correct  rate  of  flow  and  optimum  proportion 
reactants,  and  the  best  temperature.  Photochemical 
studies:  The  polymerization  of  oleflnlc  compounds  was 
studied  under  the  Influence  of  UV  light.  The  rate  of  the 
photochemical  addition  of  Cl  to  trifluorochloroelthylene 
was  investigated  at  3  different  temperatures;  a  mecha¬ 
nism  is  proposed  for  the  reaction  at  room  temperature. 
Experiments  were  conducted  on  the  reaction  between 
Cl,  O,  and  CFj  •  CFC1,  which  appeared  to  be  a  chlorine- 

sensitized  oxidation  of  the  olefin.  The  experiments  were 
made  in  both  static  and  flow  systems.  The  gaseous 
mixtures  appeared  to  undergo  a  rapid  reaction  in  the 
dark  with  the  production  of  light.  The  photobromlnation 
of  trlfluorobromoethylene  was  also  studied.  Preparation 
of  organic  compounds:  Preparations  are  discussed  of 
the  compounds  for  calorimetric  and  photochemical 
studies  and  those  prepared  for  the  Bureau  of  Mines,  the 
latter  including  benzyl  fluoride,  m-trlfluoromethyl 
benzoic  acid,  and  the  2,2'-  and  4,4'-difluoroblphenyls. 


COL.05-.001 

Colorado  U.  Dept,  of  Chemistry,  Boulder. 

ANISOTROPIC  PROPERTIES  OF  STRAINED  VISCO¬ 
ELASTIC  FLUIDS.  I.  A  METHOD  FOR  MEASURING 
STRAIN  BIREFRINGENCE,  by  S.  J.  Gill.  Aug.  22,  1658 
[16]p.  incl.  lllus.  dlagra.  refs.  (AFOSR-TN-5S-762) 
(AF  48(838)310)  AD  201881;  PB  136752  Unclassified 

Also  published  in  Jour.  Appl.  Polymer  Science,  v.  1: 


A  new  method  for  producing  a  temporary  aniaotroplc 
state  in  viscous  polymer  solutions  was  developed.  The 
method  is  based  upon  suddenly  straining  the  material  to 
a  known  extent  and  measuring  the  anisotropy  and  its 
decay  by  the  induced  birefringence.  In  this  way  the 


COL.  02:011;  COL.  05:001; 
COL. 06:001;  COU.  18:001 


Initial  state  of  strain  can  be  estimated  from  geometri¬ 
cal  considerations.  The  principle  of  the  straining 
mechanism,  its  construction,  and  its  use  in  the  measure¬ 
ment  of  strain  birefringence  is  described.  (ASHA 
abstract) 


COL.08:001 

Colorado  U.  [Dept,  of  Mathematics]  Boulder. 

ON  PARABOLIC  CONVERGENCE  REGIONS  FOR 
CONTINUED  FRACTIONS,  by  W.  J.  Thron.  [1858]  13p. 
(AFOSR-TN-58-286)  (AF  48(838)100)  AD  218710; 

PB  135688  Unclassified 

Also  published  in  Math.  Zeltschr.,  v.  88:  173-182,  1858. 

The  author  continues  his  study  of  parabolic  convergence 
regions  for  continued  fractions  Sj/1  +  Sj/1  +  ***.  There 

is  obtained  an  estimate  of  the  error  committed  if  the 
continued  fraction  is  replaced  by  one  of  its  approxlmants, 
a  result  which  also  gives  information  concerning  the  fac¬ 
tors  that  influence  the  rapidity  of  convergence.  A  con¬ 
vergence  neighborhood  is  found  in  which  the  convergence 
is  proved  uniform,  even  though  the  elements  aQ  are 

functions  of  any  number  of  variables.  Among  other  con¬ 
vergence  theorems  proved  here,  two  results  are  estab¬ 
lished  in  which  the  a  lie  in  different  parabolas  for  dif- 
n 

ferent  values  of  n.  (Math.  Rev.  abstract) 


COU.  18:001 

[Columbia  U.,  New  York] 

GUIDANCE  AND  CONTROL.  SECOND  GUIDED 
MISSILES  SEMINAR.  Sept.  24-28,  1856,  3Blp.  lncl. 
lllus.  diagrs.  refs.  (NATO  AGARDograph  rept.  n'>. 

21)  (AFOSR-TN-58-228)  (AF  18(803)133)  AD  154130 

Unclassified 

The  AGARD  Guided  Missiles  Seminar  was  held  in 
Venice,  Italy.  The  topics  dealt  with  ranged  from  the 
problems  encountered  in  the  selection  of  a  missile 
guidance  and  control  system  to  its  final  testing  in  actual 
flight.  Twenty-four  papers  by  different  authors  were 
presented.  They  Include  the  following:  weapons  system 
philosophy,  ORO  weapon  system  philosophy,  new  princi¬ 
ples  in  the  design  of  superior  communications,  naviga¬ 
tion,  .ind  missile  guidance  systems,  guidance  techniques, 
considerations  in  the  choice  of  a  missile  guidance  and 
control  system,  inertial  navigation,  aiding  the  Inertial 
navigation  system,  linear  homing  navigation,  pitfalls  in 
missile  control,  the  effects  of  airframe  characteristics 
on  control  system  design,  geometrical  stabilization  based 
on  servodrlven  gimbals  and  intergrating  gyro  units, 
sampled-data  systems,  digital  techniques  in  missile 
guidance  systems,  the  use  of  digital  computer  techniques 
in  missile  deeign  and  control,  the  application  of  noise 
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and  filter  theories  to  guidance  problems,  recent  de¬ 
velopments  In  fixed  and  adaptive  filtering,  practical 
problems  encountered  In  missile  guidance  and  control 
design,  application  of  methods  of  science  to  the  problem 
of  reliability  reliability  of  guided  missiles,  laboratory 
vs  flight  evaluation  of  airborne  guidance  components, 
trends  in  field  testing  of  guided  missiles,  low  signal 
level  missile  instrumentation,  on  the  way  to  automated 
processing  of  flight  measurement,  and  paper  on  the 
guidance  and  control  of  missiles. 


COU.02:023 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

NUCLEAR  MASS  RATIOS  AND  MAGNETIC  EFFECTS  IN 
CO  (Abstract),  by  B.  Rosenblum  and  A.  H.  Nethercot,  Jr. 
[1SS7]  [l]p.  (Sponsored  Jointly  by  Signal  Corps,  Office 
of  Naval  Research,  Atomic  Energy  Commission,  and 
[Air  Force  Office  of  Scientific  Research]  under  [DA  36- 
038-sc-64630])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  30 -Feb.  2,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2:  44, 
Jan.  30,  1957. 

Nuclear  mass  ratios  determined  tram  molecular  spectra 
must  be  corrected  for  the  contribution  of  higher  electronic 
states  induced  by  the  rotation  of  the  molecule.  This  cor¬ 
rection  can  be  made  through  a  measurement  of  the  molec¬ 
ular  magnetic  moment.  To  this  end,  measurement  of  the 
rotational  frequencies  of  six  isotopic  species  ot  CO  have 
been  made  to  an  accuracy  of  about  0.004  me  near  110  000 
me  and  measurements  of  the  magnetic  moment  of  four 
isotopic  species  to  an  accuracy  of  about  1/5%.  The  cor¬ 
rection  to  the  nuclear  masses  calculated  from  the  mag¬ 
netic  moment  reduces  the  discrepancy  between  the 
14  12 

presently  measured  C  -  C  mass  difference  (the 
worst  case)  and  the  mass  difference  calculated  from 
nuclear  reaction  data  from  approximately  300  micro- 
mass  units  to  about 40  micro-mass  units.  Hits  remaining 
discrepancy  is  far  outside  the  errors  involved.  A  pre¬ 
liminary  investigation  of  the  effects  of  higher  order  per¬ 
turbations  on  the  electrons  fails  to  disclose  any  explana¬ 
tion  for  this  anomaly. 


COU.02:024 

Columbia  U.  Columbia  Radiation  Lab.,  New  York. 

SOME  MOMENTS  OF  RADIOACTIVE  IODINE  NUCLEI 
(Abstract),  by  P.[C.]  Fletcher  and  E.  Amble,  [l 057]  [  1 1- 
(Sponsored  Jointly  by  Signal  Corps,  Atomic  Energy 
Commission,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Research  under  [DA  36-039-sc- 
64630])  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  30-Feb.  2,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2:  30, 
Jan.  40,  1957. 
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Approximately  1  Mg  of  1  has  been  obtained  by  bombard- 

125  125 

ment  of  tellurium  by  deuterous  [Te  (d,  2n)l  and 

Te*^(dn)l*^]  and  chemically  synthesized  into  CH^l' 25 

The  absorption  spectra  of  this  molecule  was  then  ex¬ 
amined  with  a  conventional  stark  modulated  microwave 
spectrometer.  Five  absorption  lines  have  been  observed 
which  can  be  fitted  into  a  quadrupole  hyperflne  structure 
pattern  of  the  J  »  2  -  1  rotational  spectrum  assuming  a 
125 

nuclear  spin  for  the  1  of  5/2.  The  resulting  quadrupole 
coupling  constant  is  2179.5  ±  1.0  me,  giving  a  ratio  of 
quadrupole  moments  Qj25/Q127'  1.1270  *  0.0005.  The 

shift  of  the  rotational  frequency  due  to  the  isotopic  sub- 
125 

stltutlon  of  1  was  49.3  ±  5  me  in  good  agroement  with 
that  expected.  The  observed  values  of  spin  and  quadrupole 
moment  suggest  a  d  ,  configuration  for  the  ground  state 
125  127 

of  the  1  nucleus  similar  to  that  of  1  .  Preliminary 

125 

measurements  on  the  magnetic  moment  of  1  by  Zeeman 
effects  on  the  microwave  spectrum  also  Indicate  this  con¬ 
figuration.  This  technique  is  also  being  applied  to  deter- 
mine  the  moments  ol  other  radioactive  iodine  nuclei. 


COU.02:025 

Columbia  73.  [Columbia  Radiation  Lab.]  New  York. 

TWO-CAVITY  MASER  SPECTROMETER  (Abstract), 
by  A.  Javan  and  T.  C.  Wang.  [1957]  [l]p.  (Sponsored 
Jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  [DA  36- 
039-SC-64630])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2: 

209,  Apr.  15,  1957. 

A  beam  mii«r-epectrometer  can  be  operated  with  two 
cavities.  Microwave  power  is  introduced  into  the  first 
cavity  and  molecular  emission  is  observed  in  the  second 
cavity.  The  power  emitted  in  the  second  cavity  from  a 
beam  of  uniform  velocity  distribution  is 

P.NhM^^Vlv  '^-('^Vl)] 

where  N  is  the  beam  Intensity,  E}  and  E,,  the  amplitudes 
of  the  electric  field  in  the  first  and  second  cavity,  and 
?2  the  transit  times.  In  this  equation  it  is  assumed  that 
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microwave  frequency  is  at  the  resonance  center.  Hence, 
for  small  Eg,  P  is  proportional  to  Eg.  In  contrast  to 

this  situation,  in  a  one  cavity  system  the  emitted  power 
2 

is  proportional  to  E  for  small  E.  Now  if  the  cavity 
2 

loss  is  proportional  to  E  ,  it  can  be  shown  that  in  the 
latter  case,  a  threshold  value  for  N  is  necessary  to  ob¬ 
tain  a  self- sustained  oscillation.  However,  in  a  two 
cavity  system,  radiation  is  obtained  in  the  second  cavity 
for  any  value  of  N.  The  main  ammonia  3-3  line  and  its. 
magnetic  satellites  are  observed  experimentally. 


COU.02:026 


Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

ELECTRONIC  STRUCTURE  OF  OXYGEN  BONDS  IN 
MOLECULES  (Abstract),  by  M.  J.  Stevenson.  [1057] 
[l]p.  (Sponsored  jointly  by  Signal  Corps,  Office  of 
Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  [DA  36-O30-SC-6463O])  Unclassified 


Presented  at  Symposium  on  Molecular  Structure  anq 
Spectroscopy,  Ohio  State  U.,  Columbus,  June  10-14,  1037. 


Published  in  Symposium  on  Molecular  Structure  and 
Spectroscopy.  Abstracts.  1037,  (  32. 


17 

The  quadrupole  hyperflne  structure  due  to  the  O 
nucleus  observed  in  microwave  rotation  spectra  gives 
information  on  ti.«  bonds  of  various  molecules  containing 
17 

oxygen.  The  value  of  the  O  quadrupole  moment  ob¬ 
tained  from  a  measurement  of  the  quadrupole  coupling 

constant  in  HDO17  la  -  .03  *  .01  x  10‘24  cm2,  about 
six  times  greater  than  the  value  accepted  thus  far. 

17 

Therefore,  the  quadrupole  spectrum  of  O  should  be 
resolvable  In  most  molecules.  The  measurement  of  the 


hyperflne  structure  in  the  HDO 


17 


rotational  spectrum 


Q  «  -10.3  me.  A  larger  amount  of 


hybridisation  than  previously  expected  la  Indicated  by 
the  small  value  of  the  asymmetry  parameter  n  •  4.72. 
The  molecular  orbital  calculations  of  Ellison  and  Shull 
will  be  compared  with  the  experimental  data.  Nethercot 

17 

and  Rosenblum  have  obtained  eqQ  -  ♦  4.43  me  for  CO 
This  result  is  in  disagreement  with  the  MO  calculations 
for  CO,  with  the  generally  accepted  valence  bond  picture 
of  CO,  and  also  with  the  measured  eqQ  of  OCS.  Large 
amount  of  hybridisation  of  the  2pe  oxygen  orbital  or 

inclusion  of  >  bonded  C*  -  O*  structure  is  necessary  to 
obtain  the  experimental  value  of  eqQ  in  CO.  A  compari¬ 
son  of  the  experimental  and  theoretical  data  on  several 
molecules  containing  oxygen  will  be  made. 


COU.02:027 

[Columbia  U.  Columbia  Radiation  Lab.,  New  York.] 

FLUCTUATIONS  IN  AMPLIFICATION  OF  QUANTA 
WITH  APPLICATION  TO  MASER  AMPLIFIERS,  by  K. 
Shlmoda,  H.  Takahasi,  and  C.  H.  Townes.  [1057]  [15]p. 
[Sponsored  jointly  by  Signal  Corps,  Office  of  Naval  Re¬ 
search,  and  Air  Force  Office  of  Scientific  Research 
under  DA  36-O30-SC-6463O]  Unclassified 

Published  in  Jour.  Phys.  Soc.  Japan,  v.  12:  688-700, 

June  1957. 

Fluctuations  in  the  amplification  and  absorption  of  waves 
by  quantum  processes  are  considered.  Assuming  for 
each  quantum  the  probability  (per  unit  time)  a  of  pro¬ 
ducing  another  quantum,  probability  b  of  being  absorbed, 
and  assuming  a  probability  c  that  a  new  quantum  is  intro¬ 
duced,  a  set  of  differential  equations  is  obtained.  By 
solving  these  equations,  a  complete  expression  for  the 
probability  of  distribution  of  quanta  is  obtained,  as  well 
as  expressions  for  the  average  values  and  fractional 
fluctuation.  The  expressions  developed  are  applied  in 
particular  to  maser-type  amplifiers,  and  certain  fluctua¬ 
tions  in  the  amplification  of  electromagnetic  waves  are 
pointed  out  which  are  Important  when  their  quantum  char¬ 
acter  becomes  significant.  This  condition  can  occur  in 
maser-type  amplifiers,  where  thermal  and  extrapeous 
noises  may  be  very  small.  For  such  an  amplifier,  a  is 
proportional  to  the  number  of  excited  molecules,  whereas 
b  consists  of  a  term  proportional  to  the  number  of  mole¬ 
cules  in  the  ground  state  plus  terms  due  to  certain  other 
losses.  The  noise  temperature  of  a  maser-type  traveling- 
wave  amplifier  Is  the  "effective  temperature" 

i(a-b)"1hi'/k.  In  superregenerative  and  regenerative 
amplifiers  using  resonant  cavities,  the  noise  temperature 
is  rather  similar,  if  losses  through  the  input  coupling 
hole  are  excluded  from  b.  In  any  case,  the  limiting  noise 
for  an-  ideal  amplifier  corresponds  to  a  classical  noise 
temperature  of  h^A-  (Contractor's  abstract) 


COU.02:028 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

THE  QUADRUPOLE  MOMENT  OF  O17,  by  M.  J. 
Stevenson  and  C.  H.  Townes.  [1057]  [3]p.  lncl.  dlagrs. 
tables,  refs.  (Sponsored  jointly  by  Signal  Corps,  Office 
of  Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  [DA  38 -039 -ec -64830))  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30- Feb.  2,  1057. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  □, 
v.  ITS] . Tian.  30,  1057. 

Also  published  In  Phys.  Rev.,  v.  107:  634-637,  July  15, 
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Hie  nuclear  quadrupole  hyperline  structure  resulting 


from  O  has  been  measured  by  A.  H.  Nethercot,  Jr., 
\nd  B.  Rosenblum  In  the  rotational  microwave  spectrum 


ol  the  molecule  CO  .  They  find  a  quadrupole  coupling 
constant  egQ  which  is  positive  in  sign  and  appreciably 
larger  than  that  found  in  OCS.  Since  neither  its  sign  nor 
its  magnitude  can  be  reconciled  with  the  present  value 


of  the  quadrupole  moment  Q  of  O  and  accepted  elec¬ 
tronic  structure  of  CO,  the  microwave  spectrum  of 


HDO  is  being  investigated.  Hyperfine  structure  in  the 


rotational  transition  2^  -  2^  has  been  observed.  Its 


analysis  should  yield  a  determination  of  the  quadrupole 


moment  of  O  with  more  certainty  than  is  allowed  by 
the  spectrum  of  OCS  or  CO  because  of  the  relative  sim¬ 
plicity  in  the  evaluation  of  field  gradients  from  the  elec¬ 
tronic  structure  of  HDO. 


COU.02:029 


Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 


RADIO-FREQUENCY  ZEEMAN  EFFECT  IN  Oj,  by 

J.  M.  Hendrie  and  P.  Kuach.  [1037]  [8]p.  incl.  dlagrs. 
tables,  refs.  [Sponsored  Jointly  bv  Signal  Corps,  Office 
of  Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  DA  36-039-SC-64630]  Unclassified 


Published  in  Phys.  Rev.,  v.  lO?:  716-723,  Aug.  1,  1957. 


The  molecular-beam  magnetic  resonance  method  has 
been  used  to  study  the  Zeeman  effect  of  the  rotational 
state,  of  Oj.  The  ratio  of  the  «-valu.  of  the  rotational 

magnetic  moment  to  that  of  the  electron-spin  moment 

was  found  to  be  t^/tB  *  t(6.08  *  0.74)  a  10"S.  The  ratio 

oi  the  g-value  of  the  unpaired-electron  spin  moments 
in  Oj  to  that  of  the  free-electron  spin  moment  was  fouud 

to  be  g<(0J)/g>(free)  »  1  -  (190  *  13)  a  10'®.  (Con¬ 
tractor's  abstract) 


COU.02-.030 


Columbia  U.  Columbia  Radiation  Lab.,  New  York. 


COMMENTS  ON  FREQUENCY-PULLING  OF  MASER 
OSCILLATORS,  by  C.  H.  Townes.  [1937]  [2]p.  (Spon¬ 
sored  Jointly  by  Signal  Corps,  Office  of  Naval  Research, 
and  Air  Force  Office  of  Scientific  Research  under 
[DA  36-039-SC-64830])  Unclassified 


Published  in  Jour.  Appl.  Phys.,  v.  28:  920-921,  Aug. 


In  a  beam-type  maser  oscillator  the  cavity  tuning  "pulls" 
the  oscillation  frequency  from  the  resonance  frequency 


vQ  of  the  molecules  by  an  amount  (v-vQ)of(n)  which  is  of 


the  order  of  unity,  where  n  is  the  number  of  molecules 
entering  the  cavity  per  sec.  For  a  Maxwellian  distribu¬ 
tion  of  velocities,  Lelmer  and  Lamb  (Stanford  U. 
Microwave  Lab.  Rept.  no.  ML-311,  1956)  showed  that 


(v-vq)  increases  Initially  as  n  Increases,  but  Helmer's 


experimental  results  do  not  confirm  this.  The  author 
briefly  discusses  the  physical  origin  of  the  increase  in 
(v-v  )  and  indicates  a  possible  reason  for  its  non-ob¬ 
servance. 


COU.02:03l 


Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 


HYPERFINE  STRUCTURE  OF  K  IN  THE  4P  STATE, 
by  P.  Buck  and  1. 1.  Rabl.  [1957]  [4]p.  incl.  diagrs. 
tablns.  (Sponsored  Jointly  by  Signal  Corps,  Office  of 
Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  DA  36-039-SC-64630)  Unclassified 


Published  in  Phys.  Rev.,  v.  107:  1291-1294,  Sept.  1,  1957. 


The  atomic -beam  magnetic  resonance  method  has  been 
used  to  Investigate  the  hyperfine  structure  of  the  4P 


state  of  K  .  The  apparatus  and  method  of  observation 
were  similar  to  those  used  in  previous  experiments  on 


sodium,  rubidium,  and  cesium.  For  K  ,  the  magnetic- 


dipole  Interaction  constant  in  the  4P^2  state  is 


28.85  *  0.3  mc/sec,  the  electric -quadrupole  interaction 
constant  in  the  4P,,,  state  is  b*  2.8  *  0.8  mc/sec,  and 


uonauuu  w  uiv  ir.*,  im  u-  *.o  *  u.o  mc/m,  an 

3/2  -24  2 

the  quadrupole  moment  is  (0.07  ±  0.02)  x  10  cm  . 

(Contractor’s  abstract) 


COU. 02:032 


Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 


MEASUREMENT  OF  NOISE  IN  A  MASER  AMPLIFIER, 
by  L.  E.  Alaop,  J.  A.  Glordmaine,  and  others.  [1957] 
[2]p.  incl.  refs.  (Sponsored  Jointly  by  Signal  Corps, 
Office  of  Naval  Research,  and  Air  Force  Office  of  Scien¬ 
tific  Research  under  DA  23-039-SC-64630) 

Unclassified 


Published  in  Phys.  Rev.,  v.  107:  1450-1451,  Sept.  1, 


A  super  regene  rttlve  NH^-beam  maser  amplifier  has 

an  effective  noise  temperature  of  30*K,  23  times  that 
expected  for  ideal  spontaneous  emission. 


COU.02-.033 


Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 
THEORY  OF  A  THREE-LEVEL  MASER,  by  A.  Javan. 
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[1957]  [ll]p.  lncl,  diagr.  (Sponsored  jointly  by  Signal 
Corps,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  under  [DA  36-039-SC-64630] 

Unclassified 

Published  in  Phys.  Rev.,  v.  107:  1579-1589,  Sept.  15, 

19571 

In  a  three-level  maser,  a  transition  between  two  energy 
levels  is  saturated  in  order  to  produce  an  induced  emis¬ 
sion  of  power  at  a  lower  frequency  corresponding  to  a 
transition  between  an  intermediate  energy  level  and  one 
or  the  other  of  the  two  saturated  levels.  In  this  paper, 
certain  effect a  are  discussed  which  cannot  be  predicted 
from  a  theory  in  which  the  population  differences  alone 
are  considered  in  this  process.  Ftfr  instance,  it  is 
shown  that,  in  some  cases  it  is  possible  to  obtain  for 
the  same  system  an  Induced  emission  of  power  at  two 
frequencies  given  by  the  resonances  between  the  inter¬ 
mediate  energy  level  and  both  of  the  saturated  levels. 
Also,  it  is  shown  that,  even  in  the  absence  of  lnhomoge- 
nous  broadening  of  the  spectral  line,  one  can  obtain  a 
net  Induced  emission  at  some  portions  of  a  resonant  line 
and  a  net  absorption  of  other  frequencies  within  the  line 
widths.  Such  effects  become  Important  even  in  early 
stages  of  saturation  in  cases  where  Tj  «  T,,which  is  true 

for  ordinary  gaseous  systems  and  Individual  spin  system: 
in  a  majority  of  very  dilute  paramagnetic  solids.  A  com¬ 
plete  theory  is  discussed  for  a  gaseous  system  and  ex¬ 
tended  to  two  limiting  cases  of  paramagnetic  materials 
with  T.  *  T„  and  T,  4  T,  for  each  individual  spin  system. 

Furthermore,  it  is  shown  that  for  a  saturating  field  of 
fixed  frequency,  the  integral  of  induced  power  over  the 
entire  line  is  in  full  agreement  with  the  results  of  a  semi- 
classical  treatment  in  which  the  population  differences 
alone  are  considered.  Some  remarks  are  made  as  to 
the  practicability  of  certain  systems  of  this  type.  (Con¬ 
tractor's  abstract) 


COU.02:034 

Columbia  U.  Columbia  Radiation  Lab.,  New  York. 

ACCELERATION  IN  THE  EXPANSION  OF  THE  CRAB 
NEBULA,  by  F.  M.  Johnson  and  C.  H.  Townes.  [1957] 
[3]p.  (Sponsored  Jointly  by  Signal  Corps,  Office  of 
Naval  Research,  and  Air  Force  Office  of  Scientific  Re¬ 
search  under  DA  38-039-SC-64630)  Unclassified 

Published  in  Astrophys.  Jour.,  ▼.  126:  466-468,  Sept 

iwst: 

The  acceleration  in  the  expansion  of  the  Crab  Nebula  1s 
determined  here  by  comparing  the  presently  measured 
rate  of  expansion  and  the  mean  rate  of  expansion  of  the 
nebula  (Baade  1942;  Mayall  and  Oort  1642). 


COU.02:035 

Columbia  U.  Columbia  Radiation  Lab.,  New  York. 

QUADRUPOLE  COUPLING  CONSTANT  AND  MOLECULAR 
1 7 

STRUCTURE  OF  CO  ,  by  B.  Rosenblum  and  A.  H. 
Nethercot,  Jr.  [1957]  [2]p.  (Sponsored  jointly  by  Signal 
Corps,  Office  of  Naval  Research  and  Air  Force  Office  of 
Scientific  Research  under  [DA  36-039-sc-64630]) 

Unclassified 

Published  in  Jour.  Chem.  Phys.,  v.  27:  828-829,  Sept. 

1957: 

17 

The  hyperflne  structure  due  to  the  O  nuclear  quadrupole 
moment  has  been  . observed  in  the  J  -  0  -  1  rotational 
microwave  spectrum  of  CO.  The  value  of  eqQ  obtained 
is  in  strong  disagreement  with  both  simple  valence  bond 
and  molecular  orbital  calculations.  A  brief  discussion  is 
given  of  the  structure  implied  by  both  the  experimental 
and  theoretical  values. 


COU  .02:036 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

ATOMIC  BEAM  MEASUREMENTS  OF  THE  HFS  OF 
HYDROGENIC  ATOMS  IN  THE  METASTABLE  2S 
STATE,  by  P.  Kusch.  [1957]  2p.  [Sponsored  jointly  by 
Signal  Corps,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Research  under  DA  36-039-sc- 
64630]  Unclassified 

Published  in  Proc.  Conf.  on  Radio  and  Microwave 
Spectroscopy,  Duke  U.,  Durham,  N.  C.  (Nov.  4-6,  1957), 
Washington,  Office  of  Naval  Research  [1957]  p.  1-2. 

Two  experiments  are  briefly  discussed.  The  first  of 
these  has  led  to  a  determination  of  the  hfs  of  hydrogen 
and  deuterium  in  the  2S  state.  The  second  of  these  has 

led  to  a  determination  of  the  hfs  of  the  He3+  in  the  2S 
state. 


COU.02:037 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

A  SUMMARY  OF  PROGRESS  IN  MASER  DEVELOP¬ 
MENT  AND  SOME  OBSERVATIONS  ON  PARAMAG¬ 
NETIC  RELAXATION  AT  LOW  TEMPERATURE,  by  C. 

H.  Townes.  [1957]  [4]p.  incl.  refs.  [Sponsored  jointly 
by  Signal  Corps,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Research  under  DA  36-039-SC-64630] 

Unclassified 

Published  in  Proc.  Conf.  on  Radio  and  Microwave 
Spectroscopy,  Duke  U.,  Durham,  N.  C.  (Nov.  4-6,  1957), 
Washington,  Office  of  Naval  Research  [1957]  p.  63-66. 


AIR  FORCE  SCIENTIFIC  RESEARCH 


COU.  02:038;  COU.  19:001,  002 

Coherent  amplification  of  an  electromagnetic  wave  as  a 
result  of  Interaction  with  matter  can  be  shown  to  be 
impossible  If  the  matter  Is  in  thermal  equilibrium  at  any 
positive  temperature.  For  an  ensemble  of  systems  with 
discrete  energy  levels,  such  equilibrium  implies:  (1)  the 
population  of  one  energy  level  is  greater  than  that  of  a 
second  level  if  its  energy  is  lower;  and  (2)  random  phases 
u!  die  n>  stems.  If  either  of  these  requir  ements  are  vio¬ 
lated,  the  ensemble  becomes  unstable,  and  interaction 
with  an  electromagnetic  wave  may  allow  the  ensemble  to 
give  up  energy  to  the  wave  through  stimulated  emlsslun, 
thus  amplifying  the  wave. 


COU.02:038 

Columbia  U.  Columbia  Radiation  Lab.,  New  York. 

FINE  STRUCTURE  OF  SINGLY  IONIZED  HELIUM,  by 
E.  Lipworth  and  R.  Novlck.  [1957]  [15]p.  lncl.  dlagrs. 
tables,  refs.  (Sponsored  Jointly  by  National  Science 
Foundation,  Signal  Corps,  Office  of  Naval  Research, 
and  [Air  Force  Office  of  Scientific  Research]  under  [DA 
36-039-SC-64630;  continued  by  DA  S6-039-sc-7327flj) 

Unclassified 

Published  In  Phys.  Rev.,  v.  108:  1434-1446,  Dec.  15,  1957. 

2 

The  separation  in  energy  (S)  between  the  2  and 
2  2P1^  ******  of  singly  Ionized  helium  has  been  meas¬ 
ured  to  high  precision  by  a  microwave  method.  Helium 

2 

atoms  in  a  resonant  cavity  are  excited  to  the  2  S^2 

state  of  the  ion  by  bombardment  with  300 -v  electrons. 

Rt  power  la  applied  to  induce  transitions  between  the 
two  states  and  the  40.8-ev  photon  which  arises  from 
2  2 

the  decay  of  the  2  state  to  the  1  S^  ground  state 

of  the  Ion  is  detected  by  a  photomultiplier  tube.  A  method 
of  synchronous  detection  is  employed  to  Improve  the 
signal-to-nolse  ratio.  Twenty-six  determinations  of  (3) 
have  been  made  under  differing  experimental  conditions 
in  an  attempt  to  uncover  sources  of  systematic  error. 

The  value  of  (S)  obtained  for  He '''is  14  040.2  *  4.5 
mc/sec.  The  uncertainty  is  equal  to  three  times  the 
standard  deviation  plus  an  estimated  1.3  mc/sec  for  the 
uncertainty  in  various  systematic  corrections.  The  re¬ 
sult  is  in  agreement  with  previous  determinations  but 
differs  sig-iificaetly  from  the  best  available  theoretical 
value  of  14  056.8  *  3.0  mc/sec.  It  is  shown  that  this 
discrepancy  might  be  resolved,  without  impairing  the 
excellent  arrangement  in  hydrogen,  by  a  theoretical 

relativistic  term  of  the  form  o(orz)®  ln(az).  (Con¬ 
tractor's  abstract) 


COU.19:001 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

ISOTOPIC  MASS  RATIOS,  MAGNETIC  MOMENTS  AND 
THE  SIGN  OF  THE  ELECTRIC  DIPOLE  MOMENT  IN 
CARBON  MONOXIDE,  by  B.  Rosenbium,  A.  H. 
Nethercot,  Or.,  ana  u.  H.  Townes.  [1958]  [I3]p.  incl. 
dlagrs.  tables,  refs.  (Sponsored  Jointly  by  Signal 
Corps,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  under  [DA  36-039-sc-7327b, 
continuation  of  DA  36-039-sc-64630])  Unclassified 

Published  in  Phys.  Rev.,  v.  109:  400-412,  Jan.  15,  1958. 

Precision  measurements  of  the  J  *  1  -O  rotational 
frequencies  and  the  molecular  magnetic  moments  for 
various  isotopic  species  of  carbon  monoxide  have  been 
made  In  order  to  determine  Isotopic  mass  ratios.  A 
correction  amounting  to  several  hundred  micromass 
units  and  evaluated  from  the  magnetic  moment  has 
been  applied  for  the  fact  that  the  electrons  are  not 
spherically  distributed  about  their  respective  nuclei. 

It  is  also  shown  that  the  rapidly  precesslng  electronic 
angular  momentum  causes  a  "wobbling"  motion  of 
the  nuclei  which  In  turn  produces  a  stretching  of  the 
molecule  ("wobble  stretching")  inversely  proportional 
to  the  reduced  mass  of  the  molecule,  but  Independent 
of  J.  This  stretching  cannot  be  accurately  evaluated 
from  theory  and  therefore  appears  to  be  the  ultimate 
limitation  on  microwave  determinations  of  mass 
ratios.  This  correction  amounts  to  about  20  micro¬ 
mass  units  and  Is  evaluated  by  the  use  of  the  nuclear 
14  12 

reaction  value  for  the  C  -C  mass  ratio.  The 
final  mass  ratios  agree  very  closely  with  the  nuclear 
reaction  values.  The  sign  of  the  electric  dipole 
moment  was  determined  from  the  relative  magnetic 
moments  of  the  several  Isotopic  species  and  corre¬ 
sponds  to  the  charge  distribution,  C~0+.  This  appears 
to  be  the  first  measurement  of  the  sign  of  the  elec¬ 
tric  dipole  moment  in  any  molecule.  (Contractor's 
abstract) 


COU.  16: 002 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

PARAMAGNETIC  RELAXATION  AT  VERY  LOW 
TEMPERATURES,  by  J.  A.  Glordmalne,  L.  E.  Alsop 
and  others.  [1958]  [10]p.  lncl.  tables,  refs.  (Sponsored 
Jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  [DA  36- 
036-SC-73279])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  26- Feb.  1,  1658. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  D, 
v.  j;  6,  Jan.  26,  1958. 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Published  In  Phys.  Rev.,  v.  109:  302-311,  Jan.  15,  1958. 

A  series  of  experiments  using  paramagnetic  resonance 
at  microwave  frequencies  and  In  the  1-4°K  temperature 
range  on  GdjMgjftJOj)  ^‘24^0,  K3Cr(CN)g,  and 

Cu(NH4)2(S04)2‘6H20  indicate  the  following  character¬ 
istics  for  their  relaxation:  (1)  It  is  the  lattice-bath 
relaxation  which  limits  the  total  rate  of  relaxation. 

(2)  The  spin-lattice  relaxation  time  is  several  orders 
of  magnitude  smaller  than  the  normally  observed  values 
of  Tj.  (3)  Breadth  of  the  lattice  modes  Is  very  much 

larger  than  the  width  of  the  resonances  in  diluted  crys¬ 
tals,  and  In  nartlcular,  for  1%  paramagnetic  concentra¬ 
tion  of  the  Cu  salt,  the  breadth  Is  several  hundred  of 
megacycles/sec.  (4)  Breadth  of  the  lattice  modes  in¬ 
creases  with  Increasing  concentration  of  paramagnetic 
centers.  (5)  Two  nearby  resonances  are  rapidly  brought 
to  the  same  effective  temperature  by  exchange  of  energy 
through  the  lattice  modes.  (6)  The  relaxation  time  Tj 

Is  dependent  on  crystal  size.  Some  consequences  of 
these  results  are  also  discussed. 


COU.19:003 

Columbia  U.  Columbia  Radiation  Lab.,  New  York. 

MICROWAVE  SPECTROSCOPY  ON  CiCN  USING  MASER 
TECHNIQUES  (Abstract),  by  P.  Thaddeus,  A.  Javan,  and 
A.  Okaya.  [1958]  [l]p.  (Sponsored  Jointly  by  Signal 
Corps.,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  under  [DA  36-039-SC-73279]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  29-Feb.  1,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3:  28, 
Jan.  29,  1958. 

The  rotational  transition  J  -  2  -  1  has  been  observed 
for  the  molecule  CICN,  using  the  maser  techniques 
developed  for  ammonia.  Since  the  population  distribu¬ 
tion  of  the  molecules  over  the  relevant  quantum  states 
Is  less  favorable  than  for  ammonia,  a  considerably 
more  sensitive  microwave  detection  system  has  been 
developed.  The  electric  quadrupole  coupling  of  the  Cl 
and  N  produces  a  hypertine  structure  for  this  transition; 
the  observed  line  widths  are  of  the  order  of  1.5  kc/sec. 
The  detection  system  consists  of  a  superheterodyne, 
phase  sensitive  amplifier  with  a  band  width  of  about  one 
cycle.  The  power  source  Is  a  stabilized  klystron,  swept 
at  a  alow  rate  over  a  range  of  about  10  kc/sec.  A  well 
stabilized  klystron  la  essential  tor  this  type  of  spectros¬ 
copy.  The  klystron  used  has  a  long  term  stability  suf¬ 
ficient  for  use  with  much  narrower  band  widths,  and  a 
short  term  stability  of  better  than  200  cycles/sec.  In 
order  to  obviate  the  difficulties  caused  by  the  broadness 
of  a  conventional  frequency  standard  marker,  the  fre¬ 
quencies  of  the  observed  lines  are  being  measured  using 


COU.19:003  -  COU.19:005 


the  maser  oscillation  of  the  ammonia  3,3  Inversion  line 
as  a  standard.  Tie  measurements  in  progress  will  per¬ 
mit  the  calculation  of  the  I'J  coupling  constant  for  the 
first  time. 


COU.19:004 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

MICROWAVE  SPECTRA  OF  THE  Tl,  In,  AND  Ga  MONO¬ 
HALIDES,  by  A.  H.  Barrett  and  M.  Mandei.  [1958] 

[18]p.  incl.  diagrs.  tables,  refs.  (Sponsored  jointly  by 
Signal  Corps,  Office  of  Naval  Research  and  Air  Force 
Office  of  Scientific  Research  under  [DA  36-039-sc- 
73279])  Unclassified 

Published  In  Phys.  Rev.,  v.  109:  1572-1589,  Mar.  1, 


The  present  experiment  has  yielded  accurate  Information 
concerning  the  internuclear  distances,  rotational  con¬ 
stants,  vibration- rotation  Interaction  constants,  and  the 
quadrupole  coupling  constants  of  the  Tl,  In,  and  Ga  mono¬ 
halides.  The  ionic  character  for  diatomic  halides  In¬ 
volving  Group  IHB  elements  is  less  than  that  for  the 
alkali  halides,  In  keeping  with  their  greater  electro¬ 
negativity.  The  values  of  s  character  found  for  the  Ga 
and  In  banding  orbitals,  argue  strongly  for  the  presence 
of  s-p  hybridization  in  the  ionic  state.  The  quadrupole 
coupling  data  presented  here  jhow  that  the  electronega¬ 
tivities  of  Tl,  In,  and  Ga  are  the  same  and  approximately 
equal  to  1.4  which  la  In  agreement  with  Gordy's  values. 


COU.  19:005 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 
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SPIN  AND  QUADRUPOLE  MOMENT  OF  I  AND  THE 
131 

MAGNETIC  MOMENT  OF  I  ,  by  P.  C.  Fletcher  and 
E.  Amble.  [1958]  [3]p.  Incl.  lllus.  diagrs.  tables,  refs. 
(Sponsored  jointly  by  Signal  Corps,  Office  of  Naval  Re¬ 
search,  and  Air  Force  Office  of  Scientific  Research 
under  [DA  36-039-SC-73279])  Unclassified 

Published  In  Phys.  Rev.,  v.  110:  536-543,  Apr.  15,  1958. 
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The  spin  and  quadrupole  moment  of  I  have  been  de¬ 
termined  by  observations  on  the  microwave  absorption 
1 25 

spectrum  of  CHjI  .  Five  absorption  lines  have  beer. 

observed  which  fit  the  quadrupole  hyperflne  pattern  of 
the  J  ■  2  -  1  rotational  spectrum.  The  measurements 
indicate  a  spin  of  5/2  and  a  quadrupole  coupling  constant 
of  -2179  *  1  mc/sec.  Using  this  and  other  properties  of 

125 

the  CH.I  molecule,  the  quadrupole  moment  of  I  is 

"  -24  2 

calculated  to  be  -0.66  x  10  cm  .  This  spin  and 

quadrupole  moment  suggest  a  nuclear  configuration  for 

1 21  127 

I1  similar  to  that  of  stable  I  ,  i.e.,  predominantly 
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d5/2>  The  magnetic  moment  of  I1*1  has  been  measured 

by  observation  of  the  Zeeman  splitting  of  the 
F  =  9/2  -  9/2  (K=l)  hyperfine  line  of  the  J«  2  -  1  rota- 
131 

tlonal  spectrum  of  CH^I  .  The  magnetic  moment  is 


found  to  be  2.56  *  0.12  nuclear  magnetons.  The  observa¬ 
tions  also  confirm  the  previous  results  of  Gordy  et  al 

for  the  spin  of  I1^1  of  7/2  and  quadrupole  coupling  con¬ 
stant,  eqQ  *  -974  ±  1  mc/sec.  The  magnetic  moment 
measurement  suggests  a  ground- state  configuration 
129 

similar  to  that  of  I  which  is  predominantly  g^g  in 

nature  but  with  large  admixture  of  other  states.  The 
significance  of  these  results  are  discussed.  (Con¬ 
tractor's  abstract) 


level  in  which  the  larger  frequency  photon  is  absorbed 
and  the  lower  frequency  photon  is  emitted.  In  the  reverse 
transition,  the  role  of  absorption  and  emission  of  the 
photons  is  interchanged.  This  process,  in  the  presence 
of  a  positive  temperature,  will  produce  amplification  at 
the  lower  frequency.  This  effect  will  be  treated  quantum 
mechanically,  and  the  probability  of  the  spontaneous 
emission  entering  in  the  noise  figure  of  this  type  of 
amplifier  will  be  derived.  Also  the  formula  for  magnetic 
susceptibility  at  the  amplifying  frequency  for  a  paramag¬ 
netic  ion  of  spin  4  in  an  external  magnetic  field  will  be 
presented.  The  theoretical  and  practical  application  of 
this  system  to  special  cases  of  ferrites  and  systems  with 
electric  dr  magnetic  dipole  transitions  will  be  discussed. 
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Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

RECENT  DETERMINATIONS  OF  ATOMIC  MASS  RATIOS 
BY  MICROWAVE  SPECTROSCOPY,  by  B.  Rosenblum, 

C.  H.  Townes,  and  S.  Geschwind.  [1958]  [3]p.  lncl.  table. 
(Sponsored  Jointly  by  Signal  Corps,  Office  of  Naval  Re¬ 
search,  and  Air  Force  Office  of  Scientific  Research 
under  [DA  36-039-SC-73279])  Unclassified 

Published  in  Rev.  Modern  Phys.,  v.  30:  409-411,  Apr. 
1958. 

A  review  is  presented  of  the  atomic  mass  ratios  of 
Isotopes  of  H,  C,  O,  S,  and  Rb  as  determined  by  micro- 
wave  spectroscopic  methods.  A  comparison  is  made 
of  the  experimental  values  and  experimental  corrections 
as  based  on  theoretical  considerations  of  the  micro- 
wave,  nuclear  reaction,  and  mass  spectra,  methods  of 
determining  mass  ratios. 


COU.  19:007 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

DESCRIPTION  OF  A  RAMAN  TYPE  TWO-LEVEL 
MASER  (Abstract),  by  A.  Javan.  [1958]  [l]p.  [Spon¬ 
sored  Jointly  by  Signal  Corps,  Office  of  Naval  Research, 
and  Air  Force  Office  of  Scientific  Research  under  DA  36 
039-SC-73279)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3: 

213,  May  1,  1958. 

In  a  two-level  system,  if  two  photons  of  different  fre¬ 
quencies  are  present  with  their  frequency  difference 
close  to  the  energy  separation  of  the  two  levels,  in  the 
presence  of  proper  types  of  matrix  elements,  a  transi¬ 
tion  can  take  place  from  the  lower  level  to  the  upper 


Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

MOLECULAR  BEAM  STUDIES  OF  METASTABLE 
STATES  OF  MERCURY  (Abstract),  by  W.  Llchten  and 
M.  McDermott.  [1958]  [l]p.  [Sponsored  Jointly  by 
Signal  Corps,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Research  under  DA  36-039-sc- 
73279]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

186,  May  1,  1958. 

Hie  atomic  beam  magnetic  resonance  method  is  being 
applied  to  measurements  of  the  properties  of  the  meta¬ 
stable  electronic  states  of  mercury.  A  beam  of  mercury 
atoms  in  the  ground  state  is  subjected  to  electron  bom¬ 
bardment.  A  fraction  of  the  atoms  are  excited  to  meta¬ 
stable  states.  All  atoms  are  refocused  upon  a  stop  wire 
by  the  A  and  B  deflecting  magnets.  Atoms  undergoing  a 
transition  in  the  C  region  are  defocused  and  strike  a 
sodium  coated  secondary  emission  detector.  The  transi¬ 
tions  AF  »  0,  Am  j.  »  *  1  have  been  observed  for  the  even 

isotopes  and  for  all  the  hyperfine  levels  of  the  odd  iso- 

g 

topes  of  mercury  in  the  (8s,  6p)  P,  state.  In  particular, 

2  201 
the  signal  to  noise  ratio  in  the  single  transition  Hg  , 

F  •  1/2,  Amp.  -  a  i/2,  indicates  that  measurements  of 

the  hfs  are  feasible.  These  measurements  are  in 
progress.  Transitions  AF  •  0,  Amp.  »  *  1  have  been  ob¬ 
served  for  another  metastable  state  of  mercury  lying  at 
higher  energy,  with  J  ■  3,  g  ■  1.09  *  0.02.  These  ob- 

J 

serrations  confirm  an  earlier  report  which  indicated 
that  the  (5d)9  (6s)2  6p  SDj  state  is  metastable. 
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Columbia  U.  Columbia  Radiation  Lab.,  New  York. 

HYPERFINE  STRUCTURE  OF  THE  METASTABLE 
STATE  OF  SINGLY  IONIZED  HELIUM-3,  by  R.  Novick 
and  E.  D.  Commlns.  [1958]  [19]p.  lncl.  illus.  diagrs. 
tables,  rels.  (Sponsored  Jointly  by  National  Science 
Foundation,  Signal  Corps,  Office  of  Naval  Research, 
and  Air  Force  Office  of  Scientific  Research  under 
[DA  36-039- sc-73279])  Unclassified 

Published  in  Phys.  Rev.,  v.  Ill:  822-840,  Aug.  1,  1958. 

The  hfs  splitting  tv  of  the  metastable  state  of  singly 
ionized  helium  3  is  determined  by  an  ion-beam  method. 

The  conventional  inhomogeneous  molecular-beams  A 
and  B  fields  are  replaced  by  radio-frequency  fields  at 
13  350  mc/sec.  At  this  frequency  transitions  are  pref¬ 
erentially  induced  between  the  F  *  1  component  of  the 

22Sj  state  and  the  short-lived  22P^  state.  All  those 

ions  which  have  made  the  transition  decay  immediately 
to  the  ground  state.  Thus,  as  the  beam  passes  through 
such  a  field,  state-selection  is  accomplished  by  selective 
quenching  of  the  F  -  1  metastable  ions.  Two  types  of 
detection  have  been  used:'  photoelectric  detection  of  the 
Lyman- alpha  photons  emitted  in  the  second  state  selec¬ 
tor,  and  metastable  ion  detection  by  the  surface  Auger 
effect.  Eighty-six  determinations  of  the  hfs  splitting 
have  been  made  under  a  range  of  experimental  condi¬ 
tions.  The  final  result  is  tv  »  1083.35499  *  0.00020 
mc/sec.  Tills  value  is  compared  with  the  theoretical 
hfs  splitting  for  a  point  nucleus,  which  includes  the 
known  electrodynamic,  relativistic,  and  reduced-mass 
corrections,  and  which  may  be  computed  precisely, 

since  the  atomic  wave  function  of  He3*  is  hydrogenic 
and  known  exactly.  The  observed  hfs  splitting  is  smaller 
by  186  ppm  than  the  theoretical  value.  Tills  anomaly 
is  attributed  to  the  effects  of  finite  nuclear  and  nucleon 
size,  higher  order  radiative  effects,  and  possibly  also 
to  nuclear  interaction  currents.  Estimates  are  made 
of  come  of  these  effects.  The  hfs  splitting  Ai/(ls)  of 

the  ground  state  of  He3*  is  estimated  on  the  basis  of 
the  present  result  to  be  Av(is)  «  8665.628  ±  0.013 
mc/sec.  The  experimental  result  is  also  compared 
with  the  experimentally  determined  hfs  splitting  of  the 

ls2s  (3S1)  state  of  the  He3  atom.  The  ratio  of  these 
two  quantities  yields  a  precise  estimate  of  the  electronic 
charge  density  at  the  nucleus  of  the  2  state  of  the 

He3  atom.  Finally,  the  monoenergetic  nature  ot  the  ion 
beam  has  allowed  observation  of  a  new  molecular 
beams  resonance  power  sharpening  effect.  (Contractor’s 
abstract) 


COU.19:010 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

OBSERVATIONS  USING  A  MASER  RADIOMETER  AT 
3-cm  WAVE  LENGTH  (Abstract),  by  L.  E.  Alsop,  J.  A. 
Giordmaine  and  others.  [1958]  [l]p.  (Sponsored  jointly 
by  Signal  Corps,  Office  of  Naval  Research,  and  Air 
Force  Office  of  Scientific  Research  under  [DA  36-039- 
sc-73279])  Unclassified 

Presented  at  100th  meeting  of  the  Am*r.  Astronom.  Soc., 
Madison,  Wis.,  June  29-July  2,  1958. 

Published  in  Astronom.  Jour.,  v.  63:  301,  Sept.  1958. 

The  results  presented  are  consistent  with  the  expected 
low  noise  characteristics  of  maser  amplifiers  and  de¬ 
monstrate  the  improvement  in  radiometer  performance 
obtainable  with  maser  pre-amplifiers.  They  also  show 
the  feasibility  of  applying  maser  techniques  to  radio 
astronomical  observations. 


COU.19:011 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

6 

UPPER  LIMIT  TO  THE  MAGNETIC  MOMENT  OF  He  , 
by  E.  D.  Commlns  and  P.  Kusch.  [1958]  [S]p.  incl. 
dlagr.  table.  (Sponsored  jointly  by  Signal  Corps,  Office 
of  Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  [DA  36-039-sc-73279])  Unclassified 

Published  in  Phys.  Rev.  Letters,  v.  1:  208-209,  Sept.  15, 

IKE 

g 

The  upper  limit  of  the  magnetic  moment  of  He  ,  deter¬ 
mined  by  a  Stem-Gerlach  type  of  experiment,  is 
0.16  n.m.  It  seems  highly  probable  on  experimental 

A 

grounds  that  the  spin  of  He  nucleus  is  indeed  zero. 


COU. 19:012 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

DETERMINATION  OF  NUCLEAR  QUADRUPOLE 
MOMENTS,  by  C.  H.  Townes.  [1958]  [77]p.  incl.  dlagrs. 
tables,  refs.  [Sponsored  jointly  by  Signal  Corps,  Office 
of  Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  DA  36-030-sc -73279]  Unclassified 

Published  in  Hamtouch  der  Physlk,  v.  38/1:  377-453, 

1958. 

Since  the  two  classes  of  phenomena  involve  quite  dif¬ 
ferent  techniques  and  different  theoretical  approaches, 
they  have  been  considered  somewhat  separately.  Basic 
theory  for  interaction  of  nuclear  quadrupole  moments  in 
atomic  and  molecular  systems  is  the  first  to  be  presented, 
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followed  by  a  theoretical  analysis  of  the  many  types 
of  experiments  which  allow  measurement  of  these 
interactions,  and  discussion  of  methods  for  evaluating 
quadrupole  moments  themselves  from  the  measured 
coupling  constant.  The  general  theory  of  interactions 
between  nuclear  quadrupole  moments  and  fast  particles 
is  then  treated,  and  evaluation  of  quadrupole  moments 
from  measurement  of  such  interactions  are  discussed. 
Actual  numerical  results  of  all  determinations  of 
quadrupole  moments  have  been  reserved  for  the  final 
sections,  where  some  cf  the  determinations  are 
discussed,  and  values  of  quadrupole  moments  are  sum¬ 
marized  and  compared. 


COU.20:001 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

NON-CONSERVATION  OF  PARITY,  by  B.  Bleaney. 

June  1,  1957  [6Jp.  (AFOSR-TN-57-257)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  18(600)1334,  [Signal  Corps  and  Office  of  Naval 
Research  under  DA  36-039-SC-64630])  AD  126555 

Unclassified 

Also  published  in  Nature,  v.  179:  1101-1102,  June  1, 

mT. 

The  results  of  2  experiments  intended  to  provide  evi¬ 
dence  for  the  "law”  of  conservation  of  parity  are  de¬ 
scribed,  both  of  which  involve  the  direction  of  emission 
of  the  products  of  decay  of  radioactive  particles  rela¬ 
tive  to  the  orientation  of  the  intrinsic  angular  momentum 
or  spin  of  these  particles.  Weak  interactions,  meson, 
hyperon,  and  beta  decay  are  investigated  in  verifying 
the  non-conservation  of  parity.  The  consequences  are 
discussed. 


COU.  20:002 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

MOLECULAR  COMPOSITION  OF  ALKALI  HALIDE 
VAPORS,  by  R.  C.  Miller  and  P.  Kusch.  Dec.  19,  1955 
[17]p.  incl.  dlagrs.  tables,  refs.  (AFOSR-TN-57-258) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  18(600)1334,  Signal  Corps  and  Office 
of  Naval  Research  under  [DA  36-039-SC-64630]) 

AD  126556  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  25:  860-876, 
Nov.  1658. 

An  analysis  of  the  velocity  distribution  of  the  molecules 
which  escape  through  an  ideal  aperture  from  an  iso¬ 
thermal  enclosure  has  been  made  for  ten  alkali  halides 
(CsCl,  CsBr,  RbCl,  KC1,  KI,  NaF,  NaCl,  Nal,  L1C1,  and 
LIBr).  It  is  found  that  there  is  a  significant  abundance 
of  dimers  in  all  cases  except  those  of  the  cesium  salts, 
and  that  an  observable  concentration  of  trimers  occurs 


for  NaF,  LiCl  and  LIBr.  Observation  of  the  relative 
abundances  of  the  polymers  as  the  temperature  of  the 
effusing  gas  and  the  pressure  within  file  source  is  varied 
permits  the  determination  of  the  energy  of  dissociation 
of  the  dimer  into  two  monomers  and  of  the  trlmer  into 
a  monomer  and  dimer.  Numerical  errors  have  been 
found  in  the  calculated  data  which  appear  in  table  X  and 
have  been  corrected  and  appear  as  an  errata  publication 
in  Jour.  Chem.  Phys.,  v.  27:  981,  Oct.  1957.  (Contrac¬ 
tor’s  abstract,  modified) 


COU.20:003 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

RELATIVE  DETECTION  EFFICIENCY  OF  LIBr  AND 
(LiBr)2,  by  P.  Kusch.  Feb.  4,  1958  [4]p.  incl.  table. 

(Rept.  no.  CU-17-58)  (AFOSR-TN-58-102)  (AF  18- 
(600)1334)  AD  152010  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  28:  1075-1078, 
June  1956. 

The  relative  efficiency  fcr  the  production  of  positive 
ions  when  LIBr  and  (LiBr)^  are  incident  on  a  hot 

oxidized  tungsten  wire  has  been  determined.  It  is  found 
that,  the  ratio  of  the  number  of  ions  produced  for  the 
dimer  and  the  monomer  is  2.0  ±  0.1  which  verifies  the 
assumption  that  n  ions  are  produced  from  an  n-polymer. 
The  effects  arising  from  the  long  mean  free  paths  of 
molecules  in  ovens  used  for  such  studies  have  been  ob¬ 
served  and  are  discussed.  (Contractor’s  abstract, 
modified) 

COU.  20004 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

ON  THE  POLYMERIZATION  OF  ALKALI  HALIDES,  by 
P.  Kusch.  [1958]  [l]p.  incl.  diagr.  (AFO8R-TN-5B-103) 
(AF  18(600)1334)  AD  152011  Unclassified 

Also  published  in  Jour.  Chem.  Pbys.,  v.  28:  981-9C2. 

May  1958. 

Conflicting  statements  which  have  appeared  in  the 
literature  on  the  presence  of  dimer  lithium  halides  in 
the  gaseous  phase  have  been  examined.  It  is  concluded 
that  the  high  concentration  of  dimers  la  possible  only  at 
pressures  which  are  equal  to  the  true  vapor  pressure 
of  the  halide.  It  is  concluded  that  the  negative  reports  on 
the  existence  of  the  dimers  is  not  conclusive  and  that  a 
high  concentration  of  dimers  is  possible. 

COU.20:005 

Columbia  U.  Columbia  Radiation  Lab.,  New  York. 

FREE  EVAPORATION  OF  ALKALI  HALIDE  CRYSTALS, 
by  G.  M.  Rothberg,  M.  Eisenstadt,  and  P.  Kusch.  [1958] 
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[ll]p.  lncl.  dl.-grB.  tables,  refs.  (AFO3R-TN-56-460) 
(AF  16(600)13  14)  AO  158267  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  30:  517-527, 
Feb.  1959. 

A  study  has  b?en  made  of  the  evaporation  of  alkali 
halide  crystals  directly  into  vacuum  to  determine 
(1)  whether  oi-  not  the  velocity  distribution  of  the  evap¬ 
orating  molec  ules  is  Maxwellian,  (2)  the  chemical  com¬ 
position  of  tho  vapor,  and  (3)  the  evaporation  coefficients 
and  heats  of  t vaporatlon  of  the  various  molecular 
species.  Sing  le  crystals  of  CsBr,  Csl,  LiF,  and  NaCl 
were  used.  Ihe  velocities  of  the  evaporating  molecules 
were  analyzed  by  means  of  the  rotating  cylindrical  ve¬ 
locity  selector  used  by  Miller  and  Kusch.  It  was  found 
that  within  relatively  narrow  limits  of  error  the  velocity 
distributions  vere  Maxwellian.  The  vapor  of  Csl  was 
found  to  contain  only  monomers;  the  others  contained 
polymers  In  abundances  different  from  those  found  in 
saturated  vapors.  The  heats  of  evaporation  of  NaCl 
monomers  anc  dimers  are,  respectively,  61.7  *  4.6 
and  67.2  ±  4.6  kcal/mol,  which  yields  heats  of  activation 
for  evaporation  of  about  9  kcal/mol.  Heats  of  activation 
also  exist  for  1 JF,  but  could  not  be  determined  from 
the  data.  The  evaporation  coefficients  of  the  Csl  and 
CsBr  monomers  are  about  0.3;  the  evaporation  coef¬ 
ficients  of  the  polymers  of  NaCl  and  LiF  are  tempera¬ 
ture  dependent  ind  are  in  the  range  0.2  to  1.  (Contrac¬ 
tor's  abstract) 


COU.20:006 

Columbia  U.  [Columbia  Radiation  Lab.J  New  York. 

THE  MOLECUI.AF  COMPOSITION  OF  ALKALI 
FLUORIDE  VAPOI.3,  by  M.  Eisenstadt,  G.  M.  Rothberg, 
and  P.  Kusch  [June  1958]  [37]p.  lncl.  dlagrs.  tables. 
(AFOSR-TN-56-461)  (AF  18(600)1334)  AD  156286 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  29:  797-804, 

Oct.  1958. 

The  abundances  of  po  ymerlc  species  of  the  alkali  flu¬ 
orides  in  the  vapor  phase  and  their  dissociation  energies 
have  been  determined  by  use  of  the  method  of  Miller  and 
Kusch.  For  LIF,  NaF,  KF,  RbF,  and  CsF,  the  dissocia¬ 
tion  energies  of  the  diner  are  56.9,  54.3,  47.6  ,  42.C, 
and  37.8  kcal/mol,  respectively.  For  LIF  the  triraer 
was  also  observed,  wltl  a  dissociation  energy  of  36.3 
kcal/mol.  When  the  salt  is  in  equilibrium  with  its 
vapor  at  a  tempe  rature  where  the  vapor  pressure  is 

_  9 

10  mm  of  Hg,  the  abundance  of  the  dimer  decreases 
in  the  sequence  from  Lil  to  CsF.  The  heats  of  subli¬ 
mation  for  the  various  sp  ecies  were  also  found. 
(Contractor's  abstract) 


COU.20:007 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

NUCLEAR  REORIENTATION  SPECTRUM  OF  Li7  IN 
THE  GASEOUS  MONOMERS  AND  DIMERS  OF  THE 
LITHIUM  HALIDES,  by  P.  Kusch.  [1956]  [6]p.  incL 
dlagrs.  refs.  (AFOSR-TN-56-694)  (AF  16(600)1334) 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  30:  52-57, 

Jan.  1959. 

7 

The  nuclear  reorientation  spectrum  of  Li  has  been 
observed  in  all  the  lithium  halides  under  conditions  in 
which  the  degree  of  dimerization  of  the  molecules  is 
first  low  and  then  high.  In  each  of  the  halides  the  two 
spectra  have  a  qualitatively  different  appearance  which 
can  only  be  interpreted  under  the  assumption  that  at 
least  two  different  molecular  species  occur  in  the  beam. 
An  approximate  resolution  of  the  spectra  into  that  of 
the  monomer  and  that  of  the  dimer  may  be  made.  Sig¬ 
nificant  differences  in  both  the  internal  magnetic  and 
the  electric  quadrupole  interactions  occur  for  the 
monomer  and  the  dimer.  (Contractor's  abstract) 


COU. 20:008 

Columbia  U.  Columbia  Radiation  Lab.,  New  York. 

NEW  METASTABLE  STATE  OF  MERCURY,  by  W. 
Lichten.  [1957]  [2]p.  incl.  dlagrs.  table.  (AFOSR-TN- 
56-696)  (AF  16(600)1334)  AD  162230  Unclassified 

Also  published  in  Phys.  Rev.,  v.  109:  1191-1192,  Feb. 
15,  1958. 

A  state  of  Hg  with  an  excitation  potential  of  9  v  has 

3 

been  found  to  be  metastable.  It  is  most  likely  the  D, 

0  2  3 
state  of  the  configuration  (5d)  (6s)  (6p).  It  is  possible 

that  other  members  of  this  configuration  also  are  long- 
lived.  The  use  of  alkali  metals  as  detectors  for  meta¬ 
stable  atoms  is  discussed.  (Contractor's  abstract) 


COU. 20:009 

Columbia  U.  [Columbia  Radiation  Lab.]  New  York. 

ON  CHEMICAL  EQUILIBRIUM  AMONG  THE  POLYMERS 
OF  THE  ALKALI  HALIDES,  by  M.  Eisenstadt,  V.  S.  Rao, 
and  G.  M.  Rothberg.  Feb.  1959  [2]p.  incl.  dlagrs. 
(AFOSR-TN-58-985)  (AF  18(600)1334)  AD  205913 

Unclassified 

Also  published  in  Jour.  '  hem.  Phys.,  v.  30:  604-605, 

Feb.  1959. 
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The  equilibrium  ratio  of  dimer  to  monomer  NaCl  has 
been  restudied  by  means  of  the  use  of  a  larger  oven  in 
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COU.  21:001-003 


which  chemical  equilibrium  can  be  thoroughly  estab¬ 
lished.  Previous  results  of  about  18%  dimer  concentra¬ 
tion  have  been  confirmed  and  a  new  value  of  the  dissoci¬ 
ation  energy  of  47.9  ±  0.6  kcal/mol  has  been  reported. 


COU.03:016 

Columbia  U.  Dept,  of  Chemistry,  New  York. 

MICROWAVE  STUDIES  OF  THE  STRUCTURE  OF 
CYCLOPROPYL  DERIVATIVES,  by  J.  P.  Friend  and 
B.  P.  Dailey.  [1958]  [6]p.  incl.  diagrs,  tables,  refs. 

(AF  18(600)1152)  Unclassified 

Published  in  Jour.  Chem.  Phys.,  v.  29:  577-582, 

Sept.  1958. 

The  microwave  spectra  of  cyclopropyl  chloride  and 
cyclopropyl  cyanide  have  been  studied  and  rotational 
35  37 

constants  for  the  Cl  and  Cl  molecules  of  the  chloride 
and  for  the  normal  molecule  and  two  deuterated  species 
of  the  cyanide  (the  els  and  trans  forms  of 


CHj — CHD - CH — CN)  have  been  determined. 


COU.04;003 

Columbia  U.  Dept,  of  Chemistry,  New  York. 

PARAMAGNETIC  RESONANCE  OF  METHYL- 
AND  CHLORO-SUBSTITUTED  p-BENZOSEMIQUl- 
NONES,  by  B.  Venkata raman,  B.  G.  Segal,  and  G.  K. 
Fraenkel.  Oct.  16,  1958,  37p.  incl.  tables,  refs.  (Rept. 
no.  CU-15-58-AF- 1390 -Chem.)  (AFOSR-TN-58-905) 

(AF  18(600)1390)  AD  204430;  PB  140317 

Unclassified 

Also  published  in  Jour.  Chem.  rhys.,  v.  ?0:  1006-1016, 
Apr.  1959. 

Detailed  measurements  were  made  under  conditions  of 
high  resolution  on  the  paramagnetic  resonance  spectra 
of  the  negative  radical  ions  of  all  the  methyl-  and 
chloro-substituted  p-benzosemiquinones.  All  the  spec¬ 
tra  exhibited  hyperflne  structure  which  is  accounted 
(or  in  terms  of  Interactions  between  the  unpaired  elec¬ 
tron  and  all  the  protons  in  the  radicals.  No  chlorine 
hyperfine  splittings  were  observed.  In  some  of  the 
chlorine  compounds  anomalous  lines,  not  attributable 
to  the  chloro-substituted  p-benzosemiquinone  ion, 
appeared.  Microwave  power  saturation  was  encountered 
ia  all  the  spectra  examined.  Line  widths  of  all  the  spec- 
tra  were  observed  to  depend  markedly  on  the  microwave 
power  and  on  the  concentration  of  the  hydroquinone 
from  wh.ch  the  semi-qulnone  was  prepared.  Separations 
of  the  hyperfine  components  were  measured  to  a  high 
decree  of  accuracy.  Splitting  constants  for  individual 
protons  were  calculated  from  measurements  using  the 


method  of  least  squares.  The  variation  of  the  splitting 
constants  with  chlorine  and  methyl-group  substitutions 
are  shown  to  obey  a  nearly  additive  relation.  (Contrac¬ 
tor's  abstract) 


COU.21:001 

Columbia  U.  Dept,  of  Electrical  Engineering,  New  York. 

CORRELATION  FUNCTION  AND  POWER  SPECTRA 
OF  SCATTER  PROPAGATION  LINKS  FOR  ARBITRARY 
INPUTS,  by  D.  S.  Bugnolo.  June  2,  1958,  13p.  incl. 
diagrs.  (Technical  rept.  no.  T-l/C;  rept.  no.  CU-1- 
58AF350-EE)  (AFOSR-TN-58-463)  (AF  49(638)350) 

AD  158270;  PB  136271  Unclassified 

The  correlation  function  and  corresponding  power 
spectrum  of  an  electromagnetic  wave  scattered  by  the 
atmosphere  is  related  to  the  power  spectrum  of  the 
source  by  a  generalization  of  the  notions  of  time  vari¬ 
able  linear  networks.  The  power  spectrum  of  the  re¬ 
ceived  signal  is  regarded  as  the  output  of  a  system 
characterized  by  a  tensor  of  the  fourth  rank.  (Con¬ 
tractor’s  abstract) 


COU.21:002 

Columbia  U.  Dept,  of  Electrical  Engineering,  New  York. 

FIDELITY  OF  A  COMMUNICATION  SYSTEM  AFFECTED 
BY  ATMOSPHERIC  TURBULENCE  WITH  APPLICATION 
TO  LONG  UNE-OF- SIGHT  RADIO  LINKS,  by  D.  S. 
Bugnolo.  Oct.  27,  1958  [24]p.  incl.  diagrs.  refs.  (Tech¬ 
nical  rept.  no.  T-2/C;  rept.  no.  CU-3-5BAF350-EE) 
(AFOSR-TN-58-96B)  (A F  49(638)350)  AD  205603; 

PB  138742  Unclassified 

The  fidelity  or  mean  squared  error  of  a  communication 
system  affected  by  atmospheric  turbulence  is  considered 
in  detail.  In  particular  the  results  of  a  general  analysis 
are  applied  to  the  special  case  of  a  band-limited,  long- 
lin  >-of-8ight  radio  link.  Results  show  that  the  fidelity 
or  mean  squared  error  is  directly  proportions,  .o  band 
width.  (Contractor’s  abstract) 


COU.!1:003 

Columbia  U.  Dept,  of  Electrical  Engineering,  New  York. 

CORRELATION  FUNCTION  AND  POWER  SPECTRA 
OF  RADIO  LINKS  AFFECTED  BY  RANDOM  DIELEC¬ 
TRIC  NOISE,  by  D.  S.  Bugnolo.  [Nov.  3,  1958]  [5]p. 
incl.  diagrs.  refs.  (Technical  rept.  no.  T-3  Sup.:  rept. 
no.  CU-4-59AF350-EE)  (AFOSR-TN-58-968a)  (AF  49- 
(638)350)  AD  220409  Unclassified 

Published  in  l.R.E.  Trans,  of  Professional  Group  on 
Antennas  and  propagation,  v.  AP-7:  137-141,  Apr.  1959. 


>  154  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


COU. 21:004;  COU.  06:023,  024 


Hie  correlation  function  and  corresponding  power  spec¬ 
trum  of  an  electromagnetic  wave  affected  by  random 
dielectric  noise  is  related  to  the  power  spectrum  of  the 
source  by  an  extension  of  the  notions  of  time-variable 
linear  networks.  It  will  be  shown  that  in  general,  the 
power  spectrum  of  the  received  signal  can  be  regarded 
as  the  output  of  a  network  characterized  by  a  time- 
variable  transfer  function.  The  results  are  applied  to 
a  long  line  of  sight  radio  link  and  used  to  predict  the 
error  in  the  received  signal  in  a  mean  squared  sense. 
This  will  be  used  to  show  that  the  rate  of  a  source  is 
bounded  such  that  there  exists  :  maximum  rate  R  given 
a  bandwidth  6  and  scattering  parameters  of  the  atmos¬ 
phere.  (Contractor's  abstract) 


COU.21:004 

Columbia  U.  [Dept,  of  Electrical  Engineering]  New  York. 

MULTIPLE  SCATTERING  OF  ELECTROMAGNETIC 
RADIATION  AND  THE  TRANSPORT  EQUATION  OF 
DIFFUSION  (Abstract),  by  D.  S.  Bugnolo.  [1958]  [l]p. 
[AF  49(638)350]  Unclassified 

Presented  at  IRE-URSI  Symposium,  Washington,  D.  C., 
Apr.  23-26,  1958. 

Published  in  I.R.E.  Trans,  of  Professional  Group  on 
Antennas  and  Propagation,  v.  AP-6:  310,  July  1958. 

Multiple  scattering  of  electromagnetic  radiation  by 
atmospheric  and  ionospheric  turbulence  is  of  consider¬ 
able  Importance  in  long  line-of-sight  paths.  The  usual 
single  scatter  or  Burn  approximation  is  of  questionable 
value  in  such  cases.  Higher  order  Born  approximations 
usually  lead  to  equations  of  unusual  complexity  incapable 
of  exact  solution.  Another  possible  method  of  solution 
is  the  transport  equation  of  particle  (photon)  diffusion. 
The  results  of  a  single  scatter  or  Born  approximation 
can  be  used  to  construct  an  integral-differential  equa¬ 
tion  in  a  six-dimensional  phase  space  plus  time.  This 
method  is  of  particular  use  in  unbounded  regions.  The 
introduction  of  boundary  conditions  is  usually  untenable 
since  the  approximation  is  essentially  scalar  and  the 
boundary  conditions  vector.  The  transport  equation  will 
be  reviewed  briefly  and  applied  to  a  number  of  rather 
interesting  long  line-of-sight  problems. 


COU.06-.023 

Columbia  U.  [Dept,  of  Mathematical  Statistics]  New  York. 

DISCONTINUOUS  MARKOFF  PROCESSES,  by  J.  E. 
Moyal.  Apr.  1957,  55p.  refs.  (AFOSR-TN-57-535) 

(AF  18(600)442)  AD  136521  Unclassified 

Also  published  in  Acta  Math.,  v.  98:  221-264,  1957. 

Consider  a  non-homogeneous  Markov  process  C(t)  and 
a  sequence  of  jump  times  0  •  <  bj  <  Let  x,  X 


denote  resp.  a  point  and  a  set  in  the  state  space,  n  2  0, 
X(X,  t!xQ  tQ)  -Prf  ?  (t)  c  XI?  (tQ)  =  xQ], 

Xn(X,  tlx0  t0)  «Pr{r>£  t*^  I?  (tQ)  =  xQ}, 

MX,  t!x  tQ)  *Prti7ns  t;  ?  (i?n+0)  C  X  I?  (tQ  =  XQ}. 

We  have  then 

(*)  x(X,t!x0,t0)  *X0(X,t|x0,*0) 

+  Jx(X,t|x,  Tj^dx,  dr|x0  tQ). 

Noting  that  xQ  is  the  probability  of  transition  without 

jump,  we  see  that  the  well-known  development  by  Feller 
(Trans.  Amer.  Math.  Soc.,  v.  48:  488-515  (1940))  corre¬ 
sponds  to  the  case  where  there  is  no  change  of  state  with¬ 
out  a  jump,  so  that  xQ  is  of  a  specifiable  form.  Observe 

that  these  so-called  "jumps"  may  be  of  a  prescribed 
kind  and  need  not  include  all  ordinary  jumps  (of  the  sam¬ 
ple  function).  The  main  point  of  the  paper  is  to  show  that 
part  of  Feller's  theory  can  be  carried  over  painlessly 
(except  for  notations  and  formalities)  to  the  present  gen¬ 
erality.  E.g.,  we  have  xn  *  Xj*$n  j  in  understandable 

notation,  and  X_  ■  7  X_  can  be  obtained  by  the  same 
R  L  D 

n-0 

iterative  procedure  and  represents  a  solution  of  (*)  ex¬ 
cept  that  it  may  be  "incomplete”.  In  the  latter  case  not 
all  possible  transition  is  via  a  finite  number  of  jumps 
and  Doob's  continuation  procedure  [Trans.  Amer.  Math. 
Soc.,  v.  58:  455-473,  1945]  can  also  be  applied,  etc. 
Because  the  presentation  is  analytical  the  scope  of 
processes  covered  is  not  delineated.  (Math.  Rev.  ab¬ 
stract) 


COU.06:024 

Columbia  U.  (Dept,  of  Mathematical  Statistics]  New  York. 

TIGHTENED  MULTI-LEVEL  CONTINUOUS  SAMPLING 
PLANS,  by  C.  Derman,  S.  Littauer,  and  H.  Solomon. 

[1957]  [lojp.  incl.  refs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  18(600)442]  and 
Office  of  Naval  Research)  Unclassified 

Published  in  Ann.  Math.  Stat.,  v.  28:  395-404,  June  1957. 

The  following  generalizations  of  an  Inspection  plan  by 
Sieberman  and  Solomon  (Ann  Math.  Statistics,  v.  26: 
686-704,  1955)  for  continuous  production  are  considered. 
The  jth  sampling  level  is  said  to  be  in  use  of  every 

(f*^)th  item  is  sampled.  If  i  successive  Inspected  items 
are  free  of  defects,  one  adopts  a  higher  level  of  sampling; 
if  one  defective  item  is  found,  one  adopts  a  lower  level 
of  sampling.  The  previous  paper  moved  sampling  from 
the  jth  to  the  (j  +  l)st  or  (j-l)st  level,  while  here  one  can 
move  it  to  the  (j  +  s)th  or,  on  the  other  hand,  to  either  the 
(j-r)th  or  the  zeroth  levei  (-  100^  inspection).  Most  of 
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COU.  06:025-029;  COU.  22:001 


the  paper  la  devoted  to  calculating  the  AOQ  (average 
outgoing  quality— fraction  defective  after  sampling)  In 
terms  of  the  fraction  defective  in  the  original  production 
process  and  to  calculating  the  AOQL  (average  outgoing 
quality  limit— maximum  possible  fraction  defective 
after  sampling)  In  terms  of  the  parameters  of  the  plan, 
always  assuming  that  the  process  Is  in  statistical  con¬ 
trol.  The  results  follow  from  certain  properties  of 
Markov  chains.  (Math.  Rev.  abstract) 


COU.06-.025 

Columbia  U.  [Dept,  of  Mathematical  Statistics]  New  York. 

SOME  CASES  OF  OPTIMALITY  OF  THE  (s,S)  POLICY, 
by  A.  Dvoretzky.  Sept.  1957,  5p.  (AFOSR-TN-58-9) 
(AF  18(600)442)  AD  148048  Unclassified 

Loss  functions  are  given  for  which  there  exist  optimal 
two-level  ordering  policies  (s,S)  In  one-stage  Inventory 
problems  with  arbitrarily  specified  distribution  of 
demand.  (Contractor's  abstract) 


COU.08:028 

Columbia  U.  [Dept,  of  Mathematical  Statistics]  New  York. 

ON  THE  WEAK  LAW  OF  LARGE  NUMBERS,  by  C. 
Derman.  Oct.  1958  [2]p.  [Rept.  no.  CU-40-56] 
(AFOSR-TN-58-155)  (AF  18(800)442)  AD  152181 

Unclassified 

A  counterexample  Is  used  to  show  the  Incorrect  nature 
of  the  alternate  condition  used  by  Loeve  and  Gnedenko- 
Kolmogorov  for  the  third  necessary  and  sufficient  con¬ 
dition  that  a  sequence  of  independent  random  variables 
obey  the  law  of  large  numbers. 


COU.06:027 

Columbia  U.  [Dept,  of  Mathematical  Statistics]  New  York. 

SEQUENTIAL  ESTIMATION  OF  THE  MEAN  OF  A 
NORMAL  POPULATION,  by  H.  E.  Robbins.  Aug. 

1958,  15p.  lncl.  tables.  (Rept.  no.  CU-43-58)  (AFOSR- 
TN-58-800)  (AF  18(600)442)  AD  202233 

Unclassified 

Presented  at  meeting  of  the  Inst,  of  Math.  Stat., 

Atlantic  City,  N.  J.,  Sept.  10-13,  1957. 

Also  published  In  Probability  and  Statistics;  The 
Harald  Cramer  Volume,  Stockholm,  Almqvlst  and 
Wiksell,  1959,  p.  235-245. 

The  problem  Is  considered  of  estimating  the  unknown 
mean  u  of  a  normal  population  when  the  variance 


•  • 


o  of  the  population  is  also  unknown.  As  estimator 
the  sample  mean  of  a  sample  of  size  n  Is  used, 

so  that  the  problem  Is  simply  that  of  choosing  n.  In 
particular  two  rules  for  determining  n  sequentially 
are  considered. 


COU.0B:02B 

Columbia  U.  [Dept,  of  Mathematical  Statistics]  New  York. 

PERFECT  PROBABILITY  SPACES,  by  G.  Kallianpur. 
Sept.  1958,  lv.  lncl.  refs.  (Rept.  no.  CU-45-58) 
(AFOSR-TN-58-808)  (AF  18(600)442)  AD  202353; 

PB  140371  Unclassified 

The  drawbacks  in  the  theories  developed  for  probability 
spaces,  such  as  the  failure  of  a  conditional  probability 
distribution  in  association  with  the  conditional  proba¬ 
bility  of  F-sets  taken  with  respect  to  A,  the  non- valid 
nature  of  Kolmogorov's  definition  of  a  probability 
measure  in  infinite  dimensional  product  space  for 
arbitrary  fac.u  spaces  and  the  non-equivalence  of 
two  seemingly  identical  definitions  of  the  independ¬ 
ence  of  random  variables.  Contents  include  sections 
on  the  following:  The  basic  theorems  of  perfect  proba¬ 
bility  measures;  Perfection  and  independence  of  random 
variables;  Perfect  measure  and  conditional  probability 
distributions;  Perfect  measures  on  product  spaces 
and;  A  characterization  of  perfect  space  and  some 
models  of  perfect  probability  spaces. 


COU  .08:029 

Columbia  U.  [Dept,  of  Mathematical  Statistics]  New  York. 

SYNTHESIS  OF  MARKOFF  CHAINS,  by  P.  Frank. 

Sept.  3,  1958,  6p.  (Rept.  no.  CU-44-5B)  (AFOSR- 
TN-5B-809)  (AF  1B(600)442)  AD  202354  Unclassified 

Countable  set  (s)  Markoff  chains  and  the  transitions 

SPjj  are  defined  fr  :  all  1  and  J  t  S  with  SP^  -  0  and 

E  ®P  ■  1  for  all  1  e  S.  TPab  Is  substituted  for 
J«S  1J 

n»o  T^ab  and  TUx  for  TU(x).  Six  formulas 
are  presented  with  proofs  and  discussion. 

COU.  22: 001 

Columbia  U.  [Dept,  of  Mathematics]  New  York. 

ON  THE  LUSTERNDC-SCHNIRELMANN  CATEGORY  OF 
ABSTRACT  GROUPS,  by  S.  Ellenberg  and  T.  Ganea. 
[1957]  [2]p.  [AF  18(803)67]  Unclassified 

Published  in  Ann.  Math.,  v.  65:  517-518,  May  1957. 
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COO.  22:002;  COU. 08:002; 
COU.  10:018,  019 


This  paper  is  a  statement  of  results  relating  the  dimen¬ 
sion,  category,  and  geometric  dimension  of  a  group.  If 
II  is  a  group,  then  n  is  of  dimension  n  if  the  cohomology 


group  H^(ri;  A)  *  0  for  q  >  n,  where  A  is  any  II  module, 
and  n  is  the  least  such  integer.  Let  K(I1)  be  a  connected 
CW -complex  such  that  ^(KfU))  *  n,  and  tr  (K(I1))  =■  0 


for  q  >  i,  l.e.,  K(  H)  is  a  connected  aspherical  CW-complex 
with  n  as  fundamental  group.  The  homotopy  type  of 
K(  n)  is  an  invariant  of  the  group  R  The  category  of  n 
is  defined  to  be  the  category  of  the  complex  K(H).  The 
authors'  definition  of  category  differs  from  the  usual 
one.  They  say  that  X  is  of  category  n,  if  n  is  the  least 
integer  such  that  X  may  be  covered  by  open  seta 

U„,  ...,  U  such  that  each  U,  is  contractible  in  X.  If  no 
0’  '  n  1 

such  Integer  exists,  then  the  category  of  X  is  ".  Note 
that  this  is  just  the  usual  definition  of  category  n^l. 
Finally,  the  authors  define  Hie  geometric  dimension  of  a 
group  n  as  the  least  integer  n  for  which  there  is  a  con¬ 
nected  aspherical  CW-complex  K(0)wlth  lias  funda¬ 
mental  group  which  is  of  dimension  n.  Otherwise  the 
geometric  dimension  of  Ills  ".  The  main  theorem  of  the 
paper  is  as  follows.  For  any  group  n 

dim  n-  category  1I»  geom.  dim  II 
except  possibly  for  the  following  three  cases: 


dim 

category 
geom.  dim 


ABC 
112 
2  2  2 

2  3  3.  (Math.  Rev.  abstract) 


COU.22:002 

Columbia  U.  Dept,  of  Mathematics,  New  York. 


ON  THE  DIMENSION  OF  MODULES  AND  ALGEBRAS, 
VIH.  DIMENSION  OF  TENSOR  PRODUCTS,  by  S. 
Ellenberg,  A.  Rosenberg,  and  D.  Zelinsky.  [1957]  [23]p. 
lncl.  refs.  (AF  18(603)87)  Unclassified 

Published  In  Nagoya  Math.  Jour.,  v.  12:  71-93,  Dec. 

1957! 

A  method  using  spectral  sequences  Is  applied  to  a  study 
of  the  dimension  of  the  tensor  product  T  of  two  K- 

algebras.  Results  are  obtained  when  T  Is  a  ring  of 
matrices,  triangular  matrices,  polynomials  or  rational 
functions,  so  that  in  the  first  three  cases  A®^ris, 

respectively,  the  ring  of  matrices,  triangular  matrices 
or  polynomials  with  coefficients  In  the  arbitrary  algebra 
A.  Similar  techniques  /leld  additivity  theorems  for  the 
dimensions  associated  with  a  tower  of  three  algebras 
when  one  of  the  extensions  is  special.  The  domain  of 
semi-primary  rings  Is  treated  for  the  case  when  Tls 
semi -simple. 


COU.08:002 

Columbia  U.  Dept,  of  Mechanical  Engineering,  New  York. 

THERMOELASTIC  DISSIPATION  DUE  TO  HIGH-SPEED 
DISLOCATIONS,  by  J.  H.  Weiner.  Mar.  1,  1958  [ll]p. 
lncl.  dUgr.  (Rept.  no.  CU-1-58AF52-ME)  (AFOSR- 
TR-S8-78)  (AF  18(603)52)  AD  158348  Unclassified 

Also  published  In  Jour.  Appl.  Phys.,  v.  29:  1305-1307, 
Sept.  1958. 

The  thermoelastic  dissipation  in  an  elastic  solid  due  to 
an  edge  dislocation  moving  with  rectilinear  motion  at  an 
arbitrary  speed  is  calculated  analytically  and  numerical 
results  presented.  It  is  found  that,  at  usual  stress  levels, 
this  mechanism  has  only  a  minor  effect  in  limiting  dis¬ 
location  speed. 


COU.10-.018 

Columbia  U.  Electronics  Research  Labs.,  New  York. 

THEORY  OF  TIME-VARYING  SAMP  LED -DATA  SYS¬ 
TEMS,  by  B.  Frledland.  Apr.  15,  1957,  204p.  lncl. 
dlagrs.  tables,  refs.  (Technical  rept.  no.  T-19/B; 
rept.  no.  CU-31-57AF677-EF)  (AFOSR-TN-57-183) 

(AF  16(600)677)  AD  126478)  Unclassified 

Some  of  the  theoretical  aspects  of  linear,  time-varying 
sampled-data  systems  are  discussed.  Chapter  n  shows 
that  components  may  be  characterised  by  means  of 
infinite,  triangular  transmission  matrices,  H,  and  signals 
by  means  of  infinite  signal  vectors,  x.  Extenslons'of  the 
Z-trahsform  (generating  function)  method  commonly  use! 
for  fixed  sampled-data  systems  are  discussed  in  Chapter 
m.  A  particularly  convenient  method  of  dealing  with 
periodically  varying  systems  is  presented  in  Chapter  iv. 
The  design  of  time-varying  Biters  for  the  least  squares 
filtering  and  prediction  of  sampled  random  data  is  dis¬ 
cussed  in  Chapter  V.  Appendices  summarising  some  of 
the  classical  theory  of  difference  equations  and  Z-trans- 
forms  are  Included. 


COU.10:019 

Columbia  U.  Electronics  Researct  Labs.,  New  York. 

DIGITAL  CONTROLLERS  IN  FEEDBACK  SYSTEMS,  by 
J.  R.  Ragauini.  Mar.  15,  1957,  29p.  lncl.  diagrs.  table, 
refs.  (Technical  rept.  no.  T-18/B;  rept  no.  CU-30- 
57AF677-EE)  (AFOSR-TN-57-205)  (A F  .8(600)677) 

AD  126502  Unclassified 

Linear  feedback  control  systems  can  be  stabilized  and 
compensated  by  means  of  digital  controllers  designed  to 
Implement  a  linear  recursion  formula.  The  constants  In 
this  recursion  formula  are  chosen  in  such  a  manner  as 
to  produce  a  stable  system  whose  stability  Is  not  de¬ 
pendent  on  a  perfect  knowledge  of  the  system  constants. 
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This  condition  is  achieved  by  including  in  the  zeros  oi  the 
overail  puise  transfer  function  those  zeros  of  the  piant 
which  have  a  magnitude  equai  to  or  greater  than  unity. 
Steady  state  response  is  controlled  by  causing  the  error 
sequence  to  tend  toward  zero  in  the  steady  state  in  re¬ 
sponse  to  test  functions  usually  steps,  ramps  or  constant 
accelerations.  Finaily,  acceptable  transient  and  rippie  is 
achieved  by  applying  design  criteria  which  fulfill  the 
specifications.  Depending  on  which  criterion  is  most 
important,  minimum  settling  time,  flexibility  in  response 
to  a  number  of  inputs  or  rippie-free  operation,  design 
techniques  are  available.  Further  flexibility  in  design 
can  be  attained  by  accepting  digital  controllers  contain¬ 
ing  more  than  the  minimum  number  of  storage  ele¬ 
ments. 


COU.iO:020 

Columbia  U.  [Electronics  Research  Labs.]  New  York. 

GENERAL  SYNTHESIS  PROCEDURE  FOR  COMPUTER 
CONTROL  OF  SINGLE  AND  MULTI-LOOP  LINEAR 
SYSTEMS,  by  R.  E.  Kalman  and  J.  E.  Bertram.  Aug.  10, 
1957,  lv.  incl.  diagrs.  table,  refs.  (Technical  rept.  no. 
T-20/B;  rept.  no.  CU-33-57AF677-EE)  (AFOSR-TN- 
57-504)  (AF  18(600)677)  AD  136587  Unclassified 

Also  published  in  Trans.  Amer.  list.  Elec.  Engineers, 
v.  '77  (Part  ri):  602-609,  Jan.  1959. 

This  paper  is  concerned  with  the  problem  of  designing 
optimal  systems  for  the  control  of  a  plant  governed  by 
a  linear  differential  equation  with  constant  coefficients. 
Control  is  exerted  by  means  of  piecewise  constant  sig¬ 
nals  which  can  change  only  at  the  '  sampling  instants  . 
Optimality  means  here,  as  in  some  nonlinear  problems, 
that  the  system  achieves  equilibrium  with  zero  steady- 
state  error  from  any  initial  state  as  quickly  as  possible. 
The  sequence  of  signals  required  for  optimal  control 
•n  the  above  sense  is  usually  a  linear  combination  of 
the  state  variables  of  the  plant  being  controlled.  In  the 
simplest  regulator  problem  when  all  state  variables  are 
accessible,  the  optimal  system  is  realized  by  a  very 
simple  multi-feedback  arrangement  in  which  the  only  un¬ 
conventional  component  is  the  sample-and-hold  element. 
When  some  states  are  not  accessible,  when  the  plant 
includes  time  delays,  or  when  dealing  with  a  followup 
problem,  the  physical  realization  of  optimal  control 
requires  real-time  analog  or  digital  computation.  The 
requiremnU  of  machuw  rompuUti-*  for  ronird  pur¬ 
poses  are  derived  here  in  a  general  way;  the  theory  pre¬ 
sented  includes  as  special  cases  many  commonly  used 
methods  for  control  system  synthesis.  (Contractor's 
abstract) 

COU.10:02i 

Columbia  U.  (Electronics  Research  labs.]  New  York. 

ADDITIONAL  TECHNIQUES  FOR  SAM  I’ LED- DATA 
FtEDBAuK  PROBLEMS.  o>  u.  M.  K*anc.  An  .  to. 


1957,  27p.  inci.  diagrs.  refs.  (Technical  rept.  no. 

T-21/B;  rept.  no.  CU-35-57AF677-EE)  (AFOSR-TN- 
57-592)  (AF  18(600)677)  AD  136578  Unclassified 

Presented  at  Western  Electronic  Show  and  Convention, 
San  Francisco,  Calif.,  Aug.  20-23,  1957. 

Also  published  in  I.R.E.  WESCON  Convention  Record, 

Pt.  4;  15*7-165,  1957. 

This  paper  extends  the  standard  methods  of  Z-trans- 
forms  to  problems  (a)  which  arise  when  sampling 
switches  close  for  a  duration  time  which  is  too  long 
for  the  process  to  be  adequately  described  by  impulse 
modulation,  and  (b)  which  arise  when  the  sampling 
switches  operate  at  different  sampling  rates.  In  the 
case  of  the  finite  width  sampling  it  is  shown  that  the 
sampier  can  be  approximated  to  any  degree  of  accuracy 
by  a  set  of  paralleled,  Idealized  switches  followed  by 
triangular  holds.  The  problem  of  having  samplers 
operating  at  different  sampling  rates  is  treated  similarly, 
Each  sampling  switch  is  replaced  by  an  equivalent  sys¬ 
tem  of  switches  in  parallel,  all  switches  operating  at  the 
same  rate.  Having  replaced  the  original  feedback  sys¬ 
tems  by  their  equivalent  models,  Z-transform  methods 
are  then  applied  to  obtain  the  transfer  characteristics 
from  which  stability  of  these  systems  can  be  studied. 
(Contractor's  abstract) 


COU.10:022 

Columbia  U.  [Electronics  Research  Labs.]  New  York. 

AN  EXTENSION  OF  THE  SAMPLING  THEOREM  TO 
THT.  CASE  WHERE  THE  FREQUENCY  SPELTRUM  OF 
THE  TIME  FUNCTION  EXISTS  IN  A  FINITE  NUMBER 
OF  DISCRETE  BANDS,  by  P.  Oden  and  J.  Giimm.  Sept. 
15,  193T,  l6p.  inci.  diagrs.  (Technical  rept.  no.  T-22/B; 
rept.  no.  CU-36-57AF677-EE)  (AFOSR-TN-57-716) 

(AF  18(600)677)  AD  136709  Unclassified 

It  is  shown  that  a  function  of  time  whose  Fourier  trans¬ 
form  is  non-zero  only  in  a  finite  number  of  frequency 
bands  can  be  exactly  reconstructed  from  its  value  at  a 
select  number  of  sampling  points  which  occur  at  an  aver¬ 
age  frequency  equal  to  the  sum  of  the  frequency  bands 
along  the  positive  and  negative  frequency  axis.  If  the 
Fourier  transform  of  the  time  function  is  symmetrical 
about  the  frequency  origin,  the  sampling  frequency  is 
given  by  twice  the  *im  of  the  band  Widths  along  Ihif 
positive  frequency  axis. 

COU. 10:023 

Columbia  U.  Electronics  Research  lab..  New  York. 

TIME -VARYING  ANALYSIS  Of  A  GUIDANCE  SYSTEM, 
by  B.  Friedland.  Oct.  15,  1957,30p.  Hid.  diagrs.  table. 
(Technical  rept.  no.  T-23/B;  rept.  no.  CU-37-57AF677- 
tTI  IAFOSR-TN-57-746)  (AF  18(COO)C77)  AD  13C733 
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Presented  at  meeting  of  the  Amer.  Inst.  Elec.  Engineers, 
New  York,  Feb.  2-7,  1958. 

Also  published  In  Trans.  Amer.  Inst.  Elec.  Engineers, 
v.  77(Part  II):  75-81,  May  1958. 

The  problem  considered  le  that  of  steering  a  missile 
toward  a  target  by  means  of  a  closed-loop  control 
system.  The  control  system  has  a  device  which  obtains 
samples  of  the  system  error  (the  angle  between  the  line 
of  sight  and  the  actual  heading)  at  a  uniform  rate.  These 
samples  are  ehaped  by  a  steering  controller  and  passed 
Into  a  zero  order  hold  circuit.  The  output  of  this  hold 
circuit  ie  steering  command  of  the  missile.  The  rudder 
ie  assumed  to  respond  without  delay  to  the  steering 
command.  The  computations  Indicate  that  the  system 
may  be  expected  to  perform  reasonably  well  without 
compensation  If  at  least  4  sampling  Intervals  are  avail¬ 
able  during  the  interception  period  and  if  the  loop  gain 
Is  properly  adjusted.  A  compensator  which  ensures 
that  there  will  be  no  terminal  error  may  be  realized  by 
using  only  fixed  components  and  amplifiers  with  time- 
varylng  gain. 


COU.10:024 

Columbia  U.  [Electronics  Research  Lab.]  New  York. 

THE  EFFECT  OF  QUANTIZATION  IN  SAMPLED- FEED¬ 
BACK  SYSTEMS,  by  J.  E.  Bertram.  Nov.  15,  1957,  22p. 
incl.  illus.  (Technical  rept.  no.  T-24/B;  rept.  no.  CU- 
38-57AF677-EE)  (AFOSR-TN-57-775)  (AF  18(800)677) 
AD  148005  Unclassified 

Presented  at  meeting  of  the  Amer.  Inst.  Elec.  Engineers, 
New  York,  Feb.  2-7,  1958. 

Also  published  In  Trans.  Amer.  Inst.  Elec.  Engineers, 
v.  77 (Part  H):  177-182,  Sept.  1958. 

When  digital  transducers  are  Introduced  into  a  sampled- 
data  system,  an  error  is  produced  which  la  a  result  of 
quantization.  The  error  is  bounded  by  replacing  every 
quantiser  with  a  unity  gain  element  and  an  input  which 
Is  equal  in  magnitude  to  the  greatest  error  possible 
in  the  element.  The  magnitude  of  ths  output  of  the 
system  resulting  from  all  these  Inputs  is  an  upper 
bound  on  the  error.  Ths  bound  Is  conservative  because 
the  signs  of  the  error  tend  to  alternate.  The  result 
provides  a  means  for  comparing  various  computing 
schemes  and  serves  to  sslect  a  value  for  ths  quantiz¬ 
ing  Interval. 


COU.  10:025 

Columbia  U.  [Electronics  Research  Labs.]  New  York. 

A  SYNTHESIS  METHOD  FOR  MULTIPLE  CONTROL 
SYSTEMS,  by  H.  Freeman  [1957]  (4]p.  incl.  dlagrs. 


COU.10:024  -  COU.10-.027 


(AF  18(800)677)  Unclassified 

Presented  at  Winter  General  meeting  of  the  AIEE, 

New  “York,  N.  Y.,  Jan.  21-25,  1957. 

Also  published  in  Trans.  Amer.  Inst.  Elec.  Engineers, 
v.  78  (Part  n):  28-31,  Mar.  1957. 

A  method  ie  developed  tor  the  systematic  synthesis  of 
multiple  control  systems  which  Is  based  on  the  applica¬ 
tion  of  certain  ays'  >m  constraints.  These  constraints 
reduce  the  degrees  of  freedom  of  the  system  without, 
however,  resulting  in  an  undue  restriction  on  system 
performance.  A  system  transfer  matrix  ie  described 
which  characterize?  the  system.  Through  the  applica¬ 
tion  of  the  constraints  it  becomes  possible  to  solve  this 
matrix  for  the  controller  transfer  functions  required  to 
achieve  specified  performance.  This  permits  the  syn¬ 
thesis  of  multiple  control  systems  in  a  manner  similar 
to  that  presently  possible  for  single-input  and  single¬ 
output  system.  (Contractor's  abstract) 


COU.  10:026 

Columbia  U.  [Electronics  Research  Lab.]  New  York. 

INPUT-OUTPUT  ANALYSIS  OF  MULTIRATE  FEED¬ 
BACK  SYSTEMS,  by  G.  M.  Kranc.  [1957]  [8]p.  IncL 
dlagrs.  (AF  18(600)677)  Unclassified 

Presented  at  Western  Electronic  Show  and  Convention, 
Los  Angeles,  Calif.,  Aug.  1956. 

Published  in  I.R.E.  Trans,  of  Professional  Group  on 
Automatic  Control,  v.  PGAC-3:  21-28,  Nov.  1957. 

A  general  analytical  technique  described  in  this  paper 
permits  ths  extension  of  Z -transform  methods  to 
sampled-data  systems  containing  synchronized  switches 
which  do  not  operate  with  the  sans  sampling  rats. 
Sampling  periods  of  each  switch  are  first  sxprsssed  in 
the  form  T/p^.;.T/pa  (where  Pj—P,,  are  integers  not 

equal  to  zero)  and  than  it  is  shown  that  sach  switch 
with  a  period  T/p  can  be  replaced  by  a  system  of 
switches  and  advance  and  delay  elements  where  each 
switch  operates  with  a  sampling  period  T.  In  this  way, 
ths  original  sampled-data  system  can  be  represented 
by  an  equivalent  system  containing  switches  operating 
with  the  same  sampling  rate.  The  general  solution  of 
such  equivalent  wystsms  is  outlined  in  this  paper. 
(Contractor's  abstract) 
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LEAST  SQUARES  FILTERING  AND  PREDICTION  OF 
NONSTATIONARY  SAMPLED  DATA,  by  B.  Frledland. 
Dec.  15,  1957,  26p.  Incl.  dlagrs.  refs.  (Technical  rept. 
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no.  T-25/B;  rept.  no.  CU-3B-57AF677-EE)  (AFOSR- 
TN-58-24)  (AF  18(600)677)  AD  148063  Unclassified 

Also  published  in  Information  and  Control,  v.  1:  297- 
3iS,  Dec.  1658. 

The  design  of  a  linear,  least  squares  filter  or  predictor 
H  for  nonstationary  sampled-data  Is  shown  to  entail  the 

Inversion  of  an  n  x  n  matrix  for  the  0th  row  of  the  "trans¬ 
mission  matrix,”  H  which  characterizes  the  device.  By 
the  use  of  an  "ensemble-shaping"  technique  the  compu¬ 
tation  required  Is  reduced  to  tractable  proportions.  It 
Is  shown  that  even  when  the  input  data  Is  stationary  the 
filter  which  Is  optimum  for  all  Instants  (and  not  only  In 
the  steady-state)  is  a  time-varying  device  which  ap¬ 
proaches  the  optimum  steady-state  filter  as  the  filter  - 
lzing  time  becomes  infinite. 


COU.10:028 

Columbia  U.  [Electronics  Research  Labs.]  New  York. 

THE  DESIGN  OF  ANALOG  COMPUTER  COMPENSATED 
CONTROL  SYSTEMS,  by  S.  C.  Bigelow.  Feb.  IS,  1958, 
30p.  incl.  dlagrs.  table,  refs.  (Technical  rept.  no. 

T-27/B;  rept.  no.  CU-42-58AF677-EE)  (AFOSR-TN- 
58-316)  (AF  18(600)677)  AD  154220  Unclassified 

Also  published  in  Trans.  Amer.  Inst.  Elec.  Engineers, 
v.  it  (Part  II):  409-415,  Nov.  1958. 

A  method  Is  presented  for  solving  the  problem  Involved 
In  designing  u  continuous  feedback  control  system  for 
the  class  of  tandem-compensated  duplicators.  The  meth¬ 
od  parallels  that  developed  for  sampled-data  control  sys¬ 
tems  (Trans.  Amer.  Inst.  Electrical  Engineers,  v.  73, 
pt  2,  1954;  v.  75,  pt.  2,  1956;  Proc.  Inst.  Electrical 
Engineers,  pt.  4,  Monograph  no.  43,  July  15,  1952).  An 
analog  computer  was  used  to  realize  the  compensating 
system.  Certain  of  the  results  of  the  procedure  developed 
are  general.  The  restrictions  on  the  cancelation  of  poles 
and  zeros  of  the  plant  by  zeros  and  poles  of  the  compen¬ 
sating  system,  and  the  explicit  relations  between  steady- 
state  system  error  or  error  constants  end  the  coefficients 
of  the  over-all  system  transmission  function  hold,  iio 
■natter  what  design  procedure  is  used.  (AST1A  abstract) 


COU.  10:029 

Columbia  U.  (Electronics  Research  Labs.]  New  York. 

THE  EFFECTS  OF  QUANTIZATION  IN  FEEDBACK 
SYSTEMS,  by  J.  E.  Bertram.  Mar.  15.  1958,  68p.  Incl. 
dlagrs.  refs.  (Technicai  rept.  no.  T-28/B:  rept.  no. 
CU-44-56AF677-EE)  (AFOSR-TN-56-323)  (AF  18(600)- 
677)  AD  154227;  PB  137726  Unclassified 

The  linear  sampled  data  system  has  been  formulated  In 
terms  of  the  atato  variables  of  the  system  •  a  set  of 


numbers  which  completely  summarizes  the  past  history 
of  the  system.  Using  this  formulation,  the  solution  to 
any  arbitrary  input  can  be  expressed  by  means  of  the 
fundamental  matrix.  77ie  equations  obtained  permit  an 
easy  determination  of  tne  upper  bound  on  the  error  in 
the  stato  variables  due  to  quantization.  The  same  formu¬ 
lation  has  also  proved  useful  in  obtaining  sufficient 
conditions  for  global  stability  for  several  classes  of  non- 
linearities  as  well  as  the  desirable  operating  conditions 
for  a  random  quantizer. 
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Columbia  U.  [Electronics  Research  Labs.]  New  York. 

LINEAR  MODULAR  SEQUENTIAL  CIRCUITS,  by  B. 
Frledland.  Apr.  15,  1958,  20p.  incl.  dlagrs.  (Technical 
rept.  no.  T-29/B;  rept.  no.  CU-45-58AF677-EE) 
(AFOSR-TN- 58-555)  (AF  18  [600)677)  AD  158373 

Unclassified 

Also  published  in  I.P..E.  Trans,  of  Professional  Group 
on  Circuit  Theory,  v.  CT-6;  61-68,  Mar.  1959. 

Sequential  amplifier,  unit  delay,  and  modulo  p  summer 
circuits  are  considered  in  terms  of  a  modular  field 
description  using  vectors  and  matrices  defined  on  this 
modular  field.  The  sequential  circuit  is  defined  in 
terms  of  the  vector  equations  relating  the  Input  X(n), 
the  output  Y(n),  and  the  state  of  the  circuit  S(n)  at  the 
time  of  the  nth  observation:  (1)  Y(n)-F[S(n),  X(n)]  and  (2) 
S(n+1)  *  G[S(n),X(n)]  where  F  and  G  represent  arbitrary 
functions.  Equality  is  interpreted  as  congruence,  modulo 
p.  It  is  shown  that  linear  circuits,  which  are  represented 
by  linear  equations,  meet  the  additivity  criterion  of 
linear  systems.  The  behavior  of  the  circuit  is  described 
by  trajectories  In  a  space  of  k  dimensions  and  pk  states. 

If  the  vector  input  is  the  null  vector  and  the  coefficients 
In  the  equation  are  constants,  then  the  equation  exhibits 

k 

periodic  trajectories  of  maximum  period  p  -1.  Exam¬ 
ples  are  provided  to  show  that  a  linear  sequential  circuit 
may  be  treated  by  transform  methods. 

COU.10-.03l 

Columbia  U.  [Electronics  Research  Labs.]  New  York. 

CROSS-COUPLED  MULTI -DIMENSIONAL  FEEDBACK 
CONTROL  SYSTEMS,  by  ?.  E.  Sarachik.  May  15.  1958. 
119p.  Incl.  di.vgrs.  refs.  (Technical  rept.  no.  T-30/B; 
rept.  no.  CU-40-58AF677)  (AFOSR-TN-58-556) 

(AF  18(600)677)  AD  158374;  PB  137446 

Unclassified 

Research  was  conducted  on  a  study  of  cross-coupled 
multi -dimensional  control  systems.  The  following 
major  aspects  of  the  system  are  considered  in  this 
work.  Mathematical  description:  The  differential 
equations  describing  the  system  are  derived  and  repre¬ 
sented  rather  simply  in  vector  matrix  notation. 
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Stability:  The  proper  performance  requirements  of  the 
over-all  system  are  Identified  with  the  stability  proper¬ 
ties  of  a  "reduced  system."  Three  stability  theorems 
are  then  proven,  2  of  which  are  applicable  to  2- 
dimenslonal  systems  and  one  to  the  n-dimensional  case 
Dynamic  behavior  and  synthesis:  The  linearized  equa¬ 
tions  In  the  vicinity  of  equilibrium  are  derived,  and  a 
synthesis  procedure  is  suggested  which  combines  the 
nonlinear  methods  required  to  establish  stability  In  the 
large  with  linear  designs  for  good  dynamic  behavior. 
(Contractor's  abstract,  modified) 


COU.10:032 

Columbia  U.  (Electronics  Research  Labs.]  New  York. 

TOPOLOGY  AND  THE  SOLUTION  OF  LINEAR  SYSTEMS, 
by  R.  B.  Ash.  June  IS,  1058,  18p.  incl.  diagrs.  table. 
(Technical  rept.  no.  T-31/B;  rept.  no.  CU-48-58AF677- 
EE)  (AFOSR-TN-58-728)  (AF  18(000)677)  AD  162261 

Unclassified 

Also  published  in  Jour.  Franklin  Inst,  v.  268:  453-463, 
Dec.  1050. 

The  concepts  of  linear  graph  theory  are  applied  to  the 
study  of  fee<ft>ack  systems.  Two  topological  matrices, 
called  the  exit  and  entrance  matrices,  are  defined  and 
the  transmission  matrix  of  the  system  Is  expressed  In 
terms  of  these  matrices.  The  properties  of  these 
matrices  are  examined,  and  a  relation  between  non¬ 
singular  submatrices  and  nontouching  feedback  loops  1s 
established.  Graph  theory  and  the  theory  of  determi¬ 
nants  allow  a  rigorous  derivation  of  Mason's  general 
gain  formula.  A  systematic  method,  based  on  the  topo¬ 
logical  formulas  derived  In  the  paper,  of  finding  all  for¬ 
ward  paths  and  feedback  loops  without  drawing  the  graph 
of  the  feedback  system  Is  demonstrated.  (Contractor’s 
abstract) 


COU.10:033 

Columbia  U.  [Electronics  Research  Labs.]  New  York. 

RELIABILITY  STUDY  OF  COMMUNICATION  SYSTEMS, 
by  O.  Wing.  8ept.  15,  1058,  23p.  Incl.  diagrs.  (Technical 
rept.  no.  T-32/B;  rept.  no.  CU-50-58AF677-EE)  (AFOSR- 
TN-58-800)  (AF  18(600)677)  AD  204130 

Unclassified 

This  report  presents  a  new,  method  of  analysis  of  the 
reliability  of  a  communication  system.  The  method 
makes  use  of  the  matrix  method  of  the  theory  of  linear 
graphs.  The  system  under  consideration  consists  of  a 
number  of  communication  stations  connected  by  links. 
Associated  with  each  link  Is  a  probability  of  failure.  77m 
problem  Is  to  express  the  probability  of  failure  of  the 
overall  system  In  terms  of  some  of  the  topological 
properties  of  the  graph  which  represents  the  system. 


•  • 
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In  this  way,  a  connection  Is  established  between  some 
quantitative  measure  on  one  hand  and  the  structure  of  the 
graph  on  the  other.  To  this  end,  a  new  matrix  In  the 
theory  of  linear  graphs  has  to  be  Introduced  and  Its 
properties  studied.  These  properties  are  derived  and 
given  In  terms  of  a  number  of  theorems.  They  Include 
(1)  a  relation  between  the  path  matrix  and  the  vertex 
matrix,  (2)  the  rank  of  the  path  matrix,  and  (3)  the  corre¬ 
spondence  of  the  non-singular  submatrices  In  the  path 
matrix  and  the  path  cut  sets.  The  probability  of  failure 
then  Is  expressed  In  terms  of  the  path  matrix  and  Is  In 
fact  given  by  the  probability  of  the  union  o*  die  "basis- 
cut-set  products."  (Contractor’s  abstract) 


COU. 10:034 

Columbia  U.  [Electronics  Research  Labs.]  New  York. 

ON  PERIODICITY  OF  STATES  IN  LINEAR  MODULAR 
SEQUENTIAL  CIRCUITS,  by  B.  Friedland.  Sept.  15, 
1058,  20p.  Incl.  tables.  (Technical  rept  no.  T-33/B; 
rept  no.  CU-51-58AF677-EE)  (AFOSR-TN-58-007) 
(AF  18(600)677)  AD  20451C  Unclassified 

The  state  periodicity  of  unexcited,  linear  modular 
sequential  circuits  characterized  by  the  vector- 
matrix  equation  s(n  +  1)  -  A  s(n)  over  GF(p)  Is  con¬ 
sidered  by  application  of  Galois  field  theory.  R  Is 
shown  that  If  the  minimal  polynomial  m’(x)  of  A  of 
degree  k'  la  Irreducible,  the  sot  of  all  matrix  poly¬ 
nomials  In  A  of  degree  k'  form  a  Galois  field  Isomor¬ 
phic  to  GF[p,  m’(X)],  and  consequently  that  the  state 
period  is  equal  to  the  period  (order)  of  the  subgroup 
generated  by  X  In  GF[p,  m'(  A)].  If  the  minimal  poly¬ 
nomial  Is  reducible,  It  Is  shown  that  the  matrix 
period  Is  the  least  common  multiple  of  the  periods 
generated  by  X  In  GF[p,  mj  X)]  where  m^  (x)  are  the 

Irreducible  factors  of  the  characteristic  polynomial  of 
A,  and  that  every  state  period  le  a  divisor  of  the 
matrix  period.  (Contractor's  abstract) 
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Columbia  U.  [Electronics  Research  Labs.]  New  York. 

COMPLEX  PLANE  SCANNER,  by  C.  M.  Alala  and  P. 
Oden.  Final  rept.  Jan.  15,  1958,  74p.  Incl.  diagrs. 
refs.  (Technical  rept  no.  T-26/B;  rept  no.  CU-41- 
58AF677-EE)  (AFOSR-TR-58-29)  (AF  18(600)677) 

.AD  152220  Unclassified 

A  Oi.ee  rlptlon  of  the  circuits  and  the  general  theory  of 
operation  of  a  specialised  type  of  analogue  computer, 
the  Complex  Plane  Scanner,  are  presented.  Essentially, 
this  computer  will  automatically  map  contours  In  the 
complex  frequency  plane  Into  an  arbitrary  function 
plane.  For  example,  Bode  plots,  Nichols  charts,  and 
modified  Nyqulst  diagrams  can  easily  be  plotted.  The 
Complex  Plane  Scanner  Is  thus  a  useful  tool  In  the  design 
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and  analysis  of  networks  and  feedback  control  sys¬ 
tems.  A  brief  resume  of  pertinent  theory  ana  applica¬ 
tions  of  the  computer  is  presented.  (Contractor's 
abstract) 


COU.10  036 

Columbia  U.  [Electronics  Research  Lab.]  New  York. 

STABILITY  AND  PHYSICAL  REALIZABILITY  CON¬ 
SIDERATIONS  IN  THE  SYNTHESIS  OF  MULTIPOLE 
CONTROL  SYSTEMS,  by  H.  Freeman.  [1958]  (5]p.  lnci. 
diagrs.  refs.  (AF  18(600)677)  Unclassified 

Presented  at  meeting  of  the  Amer.  Inst.  Elec.  Engineers, 
Montreal,  Que.  (Canada),  June  24-28,  1057. 

Published  In  Trans.  Amer.  Inst.  Elec.  Engineers,  v.  77 
(Part  II):  1-5,  Mar.  1958. 

With  the  use  of  the  canonical  form  for  a  multipole  control 
system  as  the  starting  point,  the  characteristic  equation 
of  the  system  is  derived  and  its  roots  related  to  the  poles 
and  zeros  of  the  given  plant.  Conditions  are  established 
which  must  be  Imposed  on  the  plant  to  permit  the  design 
of  a  stable  system  having  an  arbitrary  response.  This  Is 
followed  by  the  development  of  a  technique  which,  by  im¬ 
posing  constraints  on  the  over-all  response,  enables  the 
system  designer  to  achieve  a  stable  design  even  when 
certain  of  the  plant’s  poles  and  zeros  lie  In  an  unstable 
region  of  the  complex  frequency  plane.  The  method  per¬ 
mits  the  direct  stability  design  of  multipole  control  sys¬ 
tems  in  a  manner  similar  to  that  presently  possible  for 
the  conventional  2-poie  systems.  It  is  applicable  to 
continuous-data  systems  as  well  as  to  sampled-data 
systems.  Die  conditions  for  the  physical  realizability 
of  the  controllers  of  a  multipole  control  system  designed 
for  a  specified  over-all  response  are  Investigated,  and 
it  Is  shown  that,  except  for  the  introduction  of  certain 
delays,  physical  realizability  can  always  be  achieved. 


COU.  13:004 

Columbia  U.  Inst  of  [Air]  Flight  Structures,  New  York. 

ON  VIBRATIONS  OF  CONICAL  SHELLS,  by  G. 

Herrmann  and  L  Mir  sky.  Apr.  1957  [3l]p.  Incl.  diagrs. 
(Technical  note  no.  4;  rept.  no.  CU-14-57AF1247-CE) 
(AF08R-TN-57-181)  (AF  18(600)1247)  AD  126453 

Unclassified 

Frequencies  of  truncated  conical  shells  are  determined 
using  a  Rayielgh-Rita  procedure.  Sinusoidal  mode  shapes 
are  assumed,  which  satisfy  the  equation  of  motion  of  a 
corresponding  cylindrical  shell.  The  approximate  values 
should  therefore  have  good  accuracy  for  small  semi¬ 
vertical  angles,  or  small  "conlclty. ’•  it  was  found  that 
for  short  shells  the  conlclty  lowers  the  frequency  some¬ 
what,  while  for  long  shells  the  frequency  increases  ap¬ 
preciably  with  conlclty.  This  Influence  Is  strongest  If 


the  number  of  circumferential  waves  Is  3.  As  may  be 
expected,  the  frequency  of  thin  sheila  and  the  lowest 
frequency  are  more  sensitive  to  changes  in  shape.  It  Is 
shown  further  that  the  equations  of  motion  may  be  Inte¬ 
grated  In  terms  of  known  tabulated  functions  In  several 
special  cases.  (Contractor's  abstract) 


COU.13:005 

Columbia  U.  Inst,  of  [Air]  Flight  Structures,  New  York. 

ON  VIBRATIONS  OF  CYLINDRICAL  SHELLS  OF 
ELLIPTIC  CROSS-SEC  DON,  by  G.  Herrmann  and  I. 
Mirsky.  Dec.  1957  [24]p.  incl.  illus.  (Technical  note  no. 
5;  rept.  no.  CU-17-57AF1247-CE)  (AFOSR-TN-57- 
734)  (AF  18(600)1247)  AD  136721;  PB  138602 

Unclassified 

Frequencies  of  free  vibration  of  thin  elastic  cylindrical 
shells  of  cansUnt  thickness  and  elliptic  cross-section 
are  determined  for  several  modes  of  motion.  It  is 
shown  that  purely  longitudinal  motions,  for  small  ellip- 
tlcitles,  are  governed  by  a  Mathleu  equation  and  that  the 
square  of  the  frequency  of  a  slightly  elliptic  shell  with 
semi-axes  a  and  b  Is  the  arithmetic  mean  of  the  squares 
of  the  frequencies  of  2  circular  shells  with  radii  a  and  b, 
respectively.  Purely  torsional  motion  appears  to  be  un¬ 
effected  by  elliptlclty,  while  purely  transverse  motion 
(breathing  mode)  does  not  exist  In  elliptic  cylinders. 
Flexural  motions  are  studied  by  energy  methods.  It  is 
found  that  In  the  absence  of  nodal  lines  parallel  to  the 
generator,  the  elliptlcity  Increases  the  frequency  con¬ 
siderably  for  shells  of  like  cross-sectional  area.  If  cy¬ 
lindrical  shells  of  like  circumference,  that  is  of  like 
mass,  are  compared  with  one  another,  the  Influence  of 
elliptlclty  Is  stronger.  (Contractor’s  abstract) 


COU.  13:006 

Columbia  U.  Inst,  of  [Air]  Flight  Structures,  New  York. 

NONAXIALLY  SYMMETRIC  MODONS  OF  CYLINDRICAL 
SHELLS,  by  I.  Mirsky  and  G.  Herrmann.  [1957]  [6]p. 
lnci.  diagrs.  [AFOSR-TN-58-112]  (AF  18(600)1247) 

ADI  52020  Unclassified 

Presented  at  meeting  of  the  Acoust.  Soc.  Amer.,  New 
York,  May  23-25,  1957. 

Atwtract  published  In  Jour.  Acoust.  Soc.  Amer.,  v.  29: 

Vil,  June  1957. 

Also  published  in  Jour.  Acoust.  Soc.  Amer.,  v.  29.  1116- 

11  S3,  Ocl.  1457. 

A  Timoshenko- type  theory  of  cylindrical  shells,  developed 
by  the  authors  in  a  previous  paper  (G.  Herrmann  and  I. 
Mirsky,  Jour.  AppL  Mech.,  v.  23:  563-566,  Dec.  1956)  for 
the  case  of  axial  symmetry,  Is  generalized  in  the  present 
paper  to  Include  nonaxlally  symmetric  motions.  As  an 
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application  the  propagation  of  free  harmonic  waves  in 
the  axial  direction  of  a  shell  of  infinite  extent  is  studied 
and  discussed  in  the  light  of  previous  work  on  this  prob¬ 
lem.  (Contractor's  abstract) 


COU.13:0O7 

Columbia  U.  Inst,  of  [Air]  Flight  Structures,  New  York. 

ON  A  COMPLEMENTARY  ENERGY  PRINCIPLE  IN 
LINEAR  THERMOELASTICITY,  by  G.  Herrmann.  [195b] 
[l]p.  (AFOSR-TN-58-731)  (AF  18(600)1247)  AD  162266 

Unclassified 

Also  published  in  Jour.  Aero/Space  Sciences,  v.  25:  660, 
Oct.  1958. 

A  variational  principle  for  linear  thermoelasticity, corre¬ 
sponding  to  Castlgllano's  theorem  of  classical  linear 
elasticity,  is  established.  The  proof  of  the  principle  is 
based  on  Biot's  formulation  of  the  equations  of  the  thermo¬ 
elasticity  which  include  the  effect  of  entropy  displacement. 
Hie  author's  principle  constitutes  a  counterpart  of  the 
variational  principle  established  by  Biot  for  the  thermo - 
elastic  linear  case.  The  author  promises  that  a  less  re¬ 
stricted  proof  of  the  present  principle  will  be  given  in  the 
future  ana  that  a  more  general  variational  principle  for 
thermoelasticity  will  be  formulated  to  correspond  to 
Reissner's  variational  principle  for  both stressesand dis¬ 
placements  in  classical  elasticity. 


COU.  14:005 

Columbia  U.  School  of  Engineering,  New  York. 

THE  TEMPERATURE  DEPENDENCE  OF  FLOW  AND 
FRACTURE  IN  COATED  ZINC  SINGLE  CRYSTALS,  by 
L.  C.  Weiner.  July  10,  1957  (18]p.  IncL  dlagrs.  table, 
refs.  (AFOSR-TN-57-385)  (AF  18(000)898,  Task  I) 

AD  132400  Unclassified 

Also  published  in  Trans.  Metall.  Soc.  AIME,  ▼.  212: 
253-256,  Apr.  1658. 

For  tine  single  crystals,  xo*  3*.  a  copper  coating 

raises  both  the  cleavage  and  yield  strengths  over  a  large 
temperature  range.  Two  ductile  to  brittle  transition 
temperatures  are  observed,  one  associated  with  slip  after 
completion  of  twinning,  the  other,  with  twinning.  9urtace 
films  have  no  effect  on  the  higher  transition  temperature, 
while  they  lower  the  other.  For  crystals  XQ«  83*.  a 

surface  Him  decreases  the  cleavage  strength,  making  it 
independent  of  temperature,  and  also  raises  the  transition 
temperature.  These  observations  and  effects  ere  de¬ 
scribed  on  the  basis  ofa  dislocation-pile- up-at-a-barrier 
model;  in  crystals  xc*  3*  the  number  and  distribution 

of  twins  play  a  vital  role. 


COU.  14:006 

Columbia  U.  School  of  Engineering,  New  York. 

EFFECTS  OF  GASEOUS  AND  LIQUID  ENVIRONMENTS 
ON  THE  BRITTLE  FRACTURE  OF  ZINC  SINGLE  CRYS¬ 
TALS,  by  L.  C.  Weiner.  Aug.  29,  1957  [7]p.  incl.  table 
refs.  (AFOSR-TN-57-553)  (AF  18(600)898,  Task  I) 

AD  136537  Unclassified 

Also  published  in  Trans.  Metall.  Soc.  AIME,  v.  212: 
342-343,  June  1958 

The  effects  were  studied  of  solid  environments  on  the 
brittle  fracture  of  Zn  single  crystals.  Results  are  given 
of  gaseous  and  liquid  environments  on  cleavage  strength. 
N,  H,  He,  and  COg  did  not  react  with  the  Zn  crystals  to 

produce  a  surface  coating  and  did  not  effect  Op,  die 
normal  fracture  stress.  HC1  and  HgS  reacted  to  form 
a  uniform,  adherent  surface  layer  ui  ZnClg  and  ZnS, 

respectively.  The  films  were  of  sufficient  thickness  to 

cause  an  Increase  in  cr  of  the  same  order  of  magnitude 
r 

as  that  of  Initially  coated  specimens.  An  O  atmosphere 
Increased  Op  similar  to  that  noted  with  coated  crystals, 

but  no  coating  was  visible.  However,  specimens  treated 
in  an  O  atmosphere  and  subsequently  etched  in  dilute 
HNOj  gave  a  value  of  (mean  value)  of  2475  psi. 

A  ZNO  surface  film  of  sufficient  thickness  was  formed 
to  cause  Oils  large  increase  in  a  A  gaseous  oi 

liquid  environment  will  only  Increase  the  cleavage 
strength  of  initially  clean  Zn  single  crystals,  when  the 
medium  reacts  to  form  an  adherent  surface  film  of  a 
thickness  greater  than  a  few  hundred  angstroms. 


COU.14-.007 

Columbia  U.  School  of  Engineering,  New  York. 

BENDING  OF  COATED  ZINC  CRYSTALS,  by  L.  C. 

Weiner.  Aug.  29,  1957,  3p.  (AFOSR-TN-57-560)  (AF  18- 
(600)898,  Task  I)  AD  136551  Unclassified 

Also  published  in  Acta  Metallurgies,  v.  6:  135-136, 

Feb.  1958. 

In  studying  the  effects  of  solid  environments  on  the 
tensile  brittle  fracture  of  Zn  single  crystals,  experiments 
were  conducted  to  determine  whether  similar  effects  occur 
in  bending.  Both  clean-surfaced  and  electrodeposited- 
Cu-coated  (2000  to  4500  A)  specimens  were  used.  The 
results  failed  to  show  any  significant  effect  of  a  solid  en¬ 
vironment.  For  21  clean  crystals  the  mean  value  of  S 
was  8900  a  535  psi  as  compared  with  a  mean  value  of 
9200  a  655  psi  observed  with  23  coated  specimens.  The 
orientation  of  the  basal  plane  relative  to  the  axis  of  loading 
was  not  Important,  since  the  test  results  indicated  no  dif¬ 
ference  between  crystals,  both  clean  and  coated,  tested 
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with  their  basal  planes  either  parallel  or  normal  to  the 
axis  of  leading.  A  48%  decrease  in  cleavage  strength  was 
observed  in  tension  (or  crystals  XQ  ■  83°  possessing  a 

surface  film.  In  bending,  no  effect  due  to  a  solid  environ¬ 
ment  was  found.  The  mean  value  of  S  for  clean  and  coatee 
crystals  was  observed  to  be  2000  ±  340  psi  and  2250  ± 

640  psi,  respectively.  In  crystals  oriented  XQ*3°,  twin¬ 
ning  was  the  predominant  mode  of  plastic  deformation  in 
regions  of  tension,  while  for  specimens  of  the  other 
orientation,  XQ”  83°,  twinning  occurred  In  regions  of 

compression.  The  results  Indicated  that  tensile  tests  at 
appropriate  testing  temperatures  rather  than  bend  tests 
are  necessary  for  a  study  of  the  brittle  behavior  of 
materials  which  exhibit  twinning. 


COU.14:008 

Columbia  U.  [School  of  Engineering]  New  York. 

INVESTIGATION  OF  THE  ROLES  OF  ABSOLUTE 
GRAIN  SIZE  AND  NUMBER  OF  GRAINS  IN  THE  CROSS- 
SECTION  AS  FACTORS  CONTROLLING  FLOW  AND 
FRACTURE  STRESSES  AT  LOW  TEMPERATURE,  by 
J.  W.  Hill.  Feb.  28,  1058,  18p.  IncL  dlagrs.  tables, 
(AFOSR-TN- 58-882)  (AF  18(600)808;  Task  I) 

AD  162215;  PB  138107  Unclassified 

An  investigation  was  conducted  to  determine  whether 
the  absolute  grain  size  or  the  number  of  grains  in  die 
cross-sectional  area  Is  the  controlling  factor  in  deter¬ 
mining  flow  and  fracture  stress  at  low  temperatures. 

Ae- railed  ferrites  containing  0.03  C,  0.53  Mn,  and 
0.10  Si,  were  subjected  to  cold  working  and  machined 
to  contour  specimens  having  diam  at  min  cross  section 
of  about  0.045,  0.075,  and  0.000  In.  The  specimens  were 
mechanically  polished,  cleaned  by  re-centerdrilllng  and 
washing  with  benzene,  and  heat  treated.  Two  to  3i  hr 
were  required  at  700‘C  to  produce  ASTM  grain  sizes  of 
about  6,  5,  and  4.  The  specimens  were  Immersed  In 
either  a  single  vacuum  dewar  of  liquid  nitrogen  or 
double  dewar  containing  liquid  nitrogen  In  the  outer 
dewar  and  liquid  helium  In  the  Inner  dewar.  At  these 
low  temperatures,  the  specimens  were  pulled  with  an 
Intron  tensile  testing  machine  at  a  crosshead  speed  of 
0.1  In.  min  The  upper  yield,  lower  yield,  and  fracture 
loads  were  taken  from  the  Intron  recorder  as  the  highest 
load  before  drop  In  load  at  yield,  the  lowest  load  occur¬ 
ring  Immediately  after  the  drop  In  load  at  yield,  and  the 
load  at  which  the  specimen  broke.  A  plot  of  the  square 
of  the  stress  vs  the  reciprocal  of  the  average  grain 
diam  Is  a  single  stralght-Une  relationship.  All  the  low- 
temperature  data  for  the  reduction  of  area  vs  the  re¬ 
ciprocal  of  the  average  grain  diam  also  shows  a  stralght- 
Une  relationship.  These  results  indicate  that  the  ab¬ 
solute  grain  size  and  not  the  number  of  grains  In  the 
cross  section  determines  tensile  properties  at  low 
tempera  hi  res. 


COU.  15:003 

Columbia  U.  [School  of  Mines]  New  York. 

THE  DRIVING  FORCE  FOR  RECRYSTALLIZATION  IN 
BENT  SINGLE  CRYSTALS  OF  SILVER,  by  J.  W. 

Semmel,  Jr.  and  E.  S.  Machlin.  [1857]  [15]p.  incl.  Ulus, 
dlagrs.  tables,  refs.  [AF  18(600)888]  Unclassified 

Published  in  Acta  Metallurgies,  v.  5:  582-588,  Oct.  1857. 

During  an  experimental  study  of  recrystallization  of  bent 
single  crystals  of  silver,  In  which  measurements  of  dis¬ 
location  density  were  made,  it  was  found  that  the  energy 
associated  with  the  dislocations  comprised  but  a  small 
fraction  of  the  driving  energy  for  recry stnlUzation.  Ex¬ 
perimental  evidence  was  obtained  to  support  the  theory 
that  excess  point  defects  produced  by  the  bend  deforma¬ 
tion,  in  particular  vacancies,  provide  the  major  source 
of  the  driving  energy  for  recrystallization  under  the 
present  experimental  conditions.  Two  annealing  stages 
were  found  during  which  the  driving  energy  for  recrystal- 
Uzatlon  decreased  to  values  below  that  necessary  to 
achieve  recrystallization  on  subsequent  heating  to  high 
temperatures.  This  process  Is  caUed  "degradation." 
Specimens  bent  to  12%  outer  fiber  strain  or  less  degraded 
much  more  rapidly  than  specimens  bent  to  23%  outer 
fiber  strain.  It  Is  postulated  that  the  vacancy-sinks  are 
not  infinite  and  that  the  longer  degradation  time  is  a  meas¬ 
ure  of  the  time  required  for  the  excess  vacancies  to  dif¬ 
fuse  to  the  specimen  surface.  (Contractor's  abstract) 


COU.  17:005 

Columbia  U.  [School  of  Mines]  New  York. 

GRAIN  GROWTH  IN  DILUTE  ALLOYS  OF  COPPER,  by 
S.  Welnlg  and  E.  S.  Machlin.  [1857]  [3]p.  incl.  dlagrs. 
table.  [AF  18(600)865]  Unclassified 

Published  In  Jour.  Metals,  v.  8:  843-645,  July  1857. 

An  experimental  study  of  grain  growth  in  dilute  binary 
alloys  of  copper  was  performed.  It  was  found  that  the 

growth  law  D  -  Ktn  fit  most  of  the  data,  the  grain  growth 
exponent  r  decreased  with  solute  content  until  a  satura¬ 
tion  value  was  obtained  at  slightly  under  0.2  (or  both 
silicon  and  aluminum  solutes.  It  la  concluded  chat  the 
grain  growth  exponent  n  depends  upon  solute  adsorption 
at  the  grain  boundaries.  An  estimate  of  the  activation 
energy  was  made  and  It  was  found  that  the  activation 
energy  decreased  with  temperature.  The  activation 
energies  for  grain  boundary  migration  compare  well 
with  values  obtained  from  Internal  friction  studies  on 
identical  alloys.  This  contributes  strong  experimental 
support  for  the  two-step  mechanism  for  complete 
boundary  stress  relaxation.  (Contractor’s  abstract) 
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COU.17-.006 

Columbia  U.  School  of  Minos,  New  York. 

GRAIN  BOUNDARY  SLIDING  IN  COPPER  BI-CRYSTALS 
(Abstract),  by  J.  Intrater  and  E.  S.  Machlin.  [1957]  [l]p. 
[AF  18(600)965]  Unclassified 

Presented  at  meeting  of  the  Inst,  of  Metals  Div., 
A.I.M.E.,  Chicago,  Ill.,  Nov.  3-7,  1957. 

Published  In  Jour.  Metals,  v.  9:  31,  Oct  1957. 

The  phenomenon  of  grain  boundary  sliding  (motion  of 
grains  along  a  common  boundary)  was  studied  In  bi¬ 
crystals  of  copper  which  were  oriented  to  minimize 
slip  In  the  adjoining  grains.  It  was  found  that  sliding 
occurred  within  a  very  narrow  zone.  Prior  plastic  de¬ 
formation  Is  not  necessary  to  achieve  boundary  sliding; 
however,  when  specimens  were  plastically  deformed 
prior  to  grain  boundary  sliding,  a  decrease  In  the  flow 
resistance  of  the  region  adjoining  the  grain  boundary  to 
shear  stress  parallel  to  the  boundary  was  observed. 
Sliding  is  spasmodic  with  no  incubation  time  and  occurs 
with  an  activation  energy  of  40,000  cal/mol  when  tested 

In  a  vacuum  of  5  x  10**  mm  Hg  and  20,000  cal/mol  when 
tested  In  hydrogen.  Cracks  along  the  boundary  are  found 
on  bl-crystals  test  In  vacuum  and  Isolated  voids  are 
found  on  testing  In  hydrogen.  The  number  of  voids  Is 
directly  dependent  upon  the  amount  of  grain  boundary 
sliding  and  Is  Independent  of  temperature.  It  Is  believed 
that  during  grain  boundary  sliding  pure  sliding  occurs 
along  the  straight  sections  of  the  boundary  between  the 
boundary  projections  (jogs).  High  stresses  are  de¬ 
veloped  at  these  jogs,  Indicating  local  plastic  deforma¬ 
tion.  After  sufficient  plastic  deformation  fracture  oc¬ 
curs,  producing  voids. 


COU.  17:007 

Columbia  U.  School  of  Mines,  New  York. 

GRAIN  BOUNDARY  STRESS  RELAXATION  AND 
SLIDING;  SOLUTES  AND  INTERACTIONS.  [1958] 

(16]p.  lncl.  refs.  (AF06R-TR-58-123)  (AF  16(606)065) 
AD  202924;  PB  139821  Unclassified 

The  mechanism  of  grain  boundary  stress  relaxation  was 
Investigated.  The  effects  of  dilute  solute  elements  were 
investigated  to  provide  an  experimental  basis  fc-r  In¬ 
duction  of  potential  mechanisms.  Complete  grain  bound¬ 
ary  stress  relaxation  was  deduced  to  result  from  2  de¬ 
pendent  processes:  (1)  grain  boundary  migration  con¬ 
trolling  in  pure  metals,  and  (2)  grain  boundary  sliding 
controlling  In  alloys.  Testing  of  grain  boundary  sliding 
in  blcrystals  was  conducted.  Two  phenomena,  tone 
shear  and  pure  sliding,  produced  relative  motions  of 
grains  tangential  to  their  common  boundary.  The  time 
and  temperature  dependence,  and  the  morphology  o« 
pure  sliding  were  measured.  Theories  for  tone  shear 


and  pure  sliding  were  devised.  Voids  were  produced 
along  the  bicrystal  boundaries  subjected  to  sliding  at  the 
elevated  temperature.  The  number  of  voids  produced 
depended  monotonlcally  upon  the  amount  of  grain  bound¬ 
ary  sliding  solely.  This  number  of  voids  per  amount  of 
grain  boundary  sliding  was  found  to  be  Independent  of 
temperature,  but  strongly  dependent  upon  the  jogged 
character  of  the  boundary.  The  study,  demonstrated  the 
predominance  of  the  grain  boundary  sliding  mechanism 
of  creep  rupture,  and  the  unimportance  of  vacancy  con¬ 
densation.  A  beginning  was  achieved  toward  providing 
a  basis  for  alloy  design  to  withstand  high  temperature 
failure. 


CEX.01:001 

Combustion  and  Explosives  Research,  Inc.,  Pittsburgh,  Pa. 

EXCESS  ENTHALPY  AND  THE  INITIATION  AND 
STABILITY  OF  COMBUSTION  WAVES,  by  G.  von  Elbe 
and  B.  Lewis.  [1958]  9p.  lncl.  table.  (AFOSR-TN-58- 
349)  (AF  49(638)307)  AD  154254  Unclassified 

Also  published  In  Seventh  Symposium  (Internat’l.)  on 
Completion,  6xford  U.,  London  (Gt.  Brit.)  (Aug.  28- 
Sept.  3,  1958),  London,  Butterworths  Scientific  Publica¬ 
tions,  1958,  p.  342-346. 

A  review  is  presented  of  the  question  of  excess  enthalpy 
In  combustion  waves.  No  final  conclusions  are  pre¬ 
sented,  but  theoretical  considerations  and  experimental 
facts  necessary  for  future  studies  on  the  ignition  prob¬ 
lem  are  examined. 


CIP.OLOOl 

Combustion  Inst.,  Pittsburgh,  Pa. 

SIXTH  SYMPOSIUM  (INTERNATIONAL)  ON  COMBUS¬ 
TION,  Yale  U.,  New  Haven,  Conn.,  (Aug.  19-24,  1956), 

N.  Y.,  Relnhold,  1957,  943p.  lncl.  Ulus,  dlagrs.  tables, 
refs.  (AFOSR-TR-S7-76)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  16(603)73, 
Office  of  Ordnance  Research,  and  Office  of  Naval  Re¬ 
search)  Unclassified 

A  collection  of  129  papers  are  presented,  which  provide 
Information  on  the  theoretical  concepts  and  principles 
of  engineering  applications  for  those  working  on  the 
many  aspects  of  combustion  —  chemical,  kinetic,  aero¬ 
dynamic,  and  thermodynamic.  Subject  coverage  of  the 
papers  Includes  structure  and  propagation  of  laminar 
and  turbulent  flames,  high  speed  reactions,  flame 
stabilization  In  fast  streams,  Instability  In  combustion 
chambers,  Ignition,  combustion  of  explosives  and  solid 
propellants,  evaporation  and  combustion  of  droplets  and 
sprays,  experimental  and  analytical  techniques  In  com¬ 
bustion,  and  applications  of  combustion.  Resumts  of 
panel  discussions  are  Included  on  the  topics  of  future 
problems  In  combustion  research,  high  speed  reactions, 
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and  <Um«  stabilisation  in  fast  streams. 


CIP.01:002 

Combustion  Inst,  Pittsburgh,  Pa. 

SIXTH  SYMPOSIUM  (INTERNATIONAL)  ON  COMBUS¬ 
TION:  ABSTRACTS  OF  PAPERS,  Yale  U.,  New  Haven, 
Conn.,  Aug.  10-24,  10S6.  [1057]  208p.  incl.  tables,  refs. 
(AFOSR-TR-57-76a)  [Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(603)73,  Office 
of  Ordnance  Research,  and  Office  of  Naval  Research] 

Unclassified 


Committee  on  Math.  Biology,  Chicago,  HI.  see 
Chicago  U.  Committee  on  Math.  Biology jTH. 


CGT.01:001 

Compagnie  Generate  de  Telegraphic  Sana  Fll  (France). 

RECOMBINATION  LIGHT  EMISSION  IN  GERMANIUM. 
Final  technical  rept.  [1058]  I2p.  dlagrs.  (AFOSR-TR- 
58-38)  (AF  61(514)1148)  AD  154118  Unclassified 

The  basic  experiment  consisted  of  passing  current  for¬ 
ward  through  a  rectifying  junction  and  observing  which 
photons  were  emitted  from  the  outside  of  the  semicon¬ 
ductor  specimen.  Experiments  were  also  conducted  on 
Si  with  a  Benolt-Welerstrass  sphere.  A1  wire  alloy 
Junctions  on  n-type  SI  were  used  as  well  as  P-dlffused 
junctions  on  a  g-typs  sample.  A  modified  Kipp  sym¬ 
metrical  double  monochromator  and  the  Parkln-Elmer 
monochromator  were  used  in  the  experiments.  A  sys¬ 
tem  was  developed  for  studying  accurately  ho*  the  en¬ 
ergy  emitted  at  a  given  wavelength  depends  on  current 
through  the  junction.  A  typical  recording  of  the  emitted 

,  2 

light  with  current  density  of  a  few  hundred  amp/cm 
Indicated  the  existence  of  2  peaks  in  the  emitted  radia¬ 
tion,  one  of  which  was  the  band-to-band  gap  at  a  wave¬ 
length  of  about  1.74ii  at  77*K  The  second  peak,  centered 
at  about  2.30m,  was  observed  only  below  about  200 "K. 

The  amount  of  trap  radiation  was  found  to  be  approxi¬ 
mately  linearly  related  to  the  dislocation  density,  as  a 
result  of  experiments  with  Ge.  Measurements  were 
made  of  radiative  efficiency  by  passing  a  signal  through 
a  spectrometer  and  measuring  the  peak  Intensity  at 
0.52  ev  with  approximately  50  ma  through  the  junction. 

At  20*K,  a  weak  peak  15.10~S  ev  on  the  high-energy  sic- 
of  the  band-to-band  peak  was  observed  on  an  Sb-doped 
Ge  specimen.  Measurements  of  recombination  light  In 
81  were  initiated. 

COP.01:001 

Copenhagen  U.  Inst  of  Neurophysiology  (Denmark). 
RESPONSES  IN  SINGLE  OPTIC  TRACT  FIBERS  OF 


CAT  TO  MONOCHROMATIC  LIGHT.  CORRELATION 
WITH  CONDUCTION  VELOCITY,  by  M.  A.  Lennox. 

[1957]  [2]p.  [AF  61(514)1194]  Unclassified 

Presented  at  meeting  of  the  Scandinavian  Physiol.  Soc., 
Stockholm  (Sweden),  Aug.  25,  1957. 

Published  in  Acta  Physiologies  Scandinavica,  v.  42: 

Suppl.  145,  1957. 

In  chloraloae-urethane  anesthetized  cats,  a  just  supra¬ 
maximal  electrical  stimulus  was  applied  to  one  optic 
nerve  just  behind  the  intact  eye  and  the  response  re¬ 
corded  with  a  gross  and  an  immediately  adjacent  glass 
capillary  microelectrode  from  the  contralateral  optic 
tract.  Responses  were  then  recorded  in  these  same 
fibers  by  flashing  the  intact  eye  with  light  which  could 
be  varied  independently  with  respect  to  intensity,  color, 
duration,  and  frequency.  The  responses  to  light  evoked 
In  single  optic  tract  fibers  in  the  cat  were  of  the  three 
types,  "on,”  "off,”  and  "on-off,"  and  the  response  type 
of  any  one  fiber  was  a  fixed  characteristic.  The  majority 
of  the  optic  tract  fibers  were  off  fibers,  and  these  ap¬ 
peared  to  be  the  only  units  allowing  discrimination  of 
the  brightness  of  light.  The  "on"  responses  differed 
according  to  the  color  of  the  light,  and  these  differences 
were  correlated  with  the  conduction  velocity  along  the 
fiber. 


COP.01:002 

Copenhagen  U.  Inst,  of  Neurophysiology  (Denmark). 

SINGLE  FIBER  RESPONSES  TO  ELECTRICAL  STIMU¬ 
LATION  IN  CATS  OPTIC  TRACT,  by  M.  A.  Lennox. 
[1958]  [8]p.  incl.  dlagrs.  tables,  refs.  (AFOSR-TN-58- 
430)  (AF  61(514)1194)  AD  158234  Unclassified 

Also  jpubhshed  In  Jour.  Neurophysiol.,  v.  21:  62-89, 

The  properties  of  the  optic  tract  in  the  cat  have  been 
the  cause  of  occasional  disagreement.  This  experiment 
was  performed  to  examine  the  evidence  obtainable  from 
single  fiber  responses  to  electrical  stimulation  of  the 
contralateral  optic  nerve.  Twenty-six  animals  were 
used  (2-  2.5kg.)  under  deep  chloraloae-urethane  anes¬ 
thesia,  and  this  report  concerns  73  units  obtained  from 
14  successful  experiments.  By  means  of  KCl-tilled 
glass  microelectrodes  with  tip  diameters  of  0.15-0.4/1, 
unit  responses  were  found.  For  comparison,  the  gross 
response  was  recorded  with  an  immediately  adjacent  uni¬ 
polar  or  concentric  electrode.  In  the  axons,  each  stimu¬ 
lus  above  threshold  evoked  a  single  spike  of  constant 
amplitude  and  latency  at  all  stimulus  strengths.  The 
single  fiber  response  was  always  positive  and  usually 
monophaslc;  the  amplitude  varied  between  0.5  and  10  mv. 
The  duration  of  the  rising  phase  tended  to  be  correlated 
with  latency  and  thus  with  conduction  velocity  and  fiber 
size,  being  the  shorter,  the  taster  the  conduction  velocity. 
Hie  refractory  period  eras  longer  In  fibers  with  slow 
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r  than  in  those  with  rapid  conduction  velocity.  Calculated 
(  for  the  mean  measured  distance  between  stimulating  and 
recording  electrodes  (41  ±  1  mm),  the  three  significant 
latency  groups  correspond  to  conduction  velocities  of 
about  52,  37.  and  16  m/sec. 


COP.01:003 

Copenhagen  U.  [Inst,  of  Neurophysiology]  (Denmark). 

STUDY  OF  THE  ORGANIZATION  OF  THE  VISUAL 
SYSTEM  IN  RESPECT  TO  COLOR,  by  M.  A.  Lennox. 
Final  technical  rept.  Jan.  1-Dec.  31,  1857  [10]p.  lncl. 
refs.  (AFOSR-.TR-5&-24)  (AF  61(514)1194) 

AD  152199  Unclassified 

The  correlation  of  conduction  velocity  with  response  to 
light,  especially  to  the  color  of  the  light,  of  single  units 
(optic  tract  fibers)  was  studied.  The  experimental  ani¬ 
mals  were  cats  under  chloralose-urethane  anesthesia. 
The  only  correlate  with  the  conduction  velocity  was  the 
differential  response  of  the  units  to  the  2  colors,  blue 
and  red.  Slow  fibers  were  more  responsive  to  blue  and 
fast  fibers  to  red.  Responses  after  cessation  of  brief 
light  flashes  were  more  common  than  any  other  type  of 
response.  These  occurred  in  60%  of  the  single  units. 
Three  types  of  responses  were  seen:  those  in  which  the 
number  of  spikes  was  determined  sensitively  by  the 
quantity,  those  in  which  the  number  of  spikes  was  only 
in  general  related  to  the  quantity  of  light,  and  mixed 
types  of  response  with  both  components.  No  correlation 
was  noted  between  type  of  response  and  conduction  ve¬ 
locity,  nor  did  these  units  respond  differently  to  blue 
and  to  red.  An  clectroencephalographlc  and  followup 
study  of  candidates  for  Jet  pilot  training  in  1853  to  1955 
confirmed  earlier  findings  of  a  correlation  between 
marked  or  paroxysmally  abnormal  EEG's  and  service 
performance  that  the  crash  rate  was  3  times  as  high 
in  trainees  with  as  in  those  without  such  abnormalities. 


COP.01:004 

Copenhagen  U.  Inst,  of  Neurophysiology  (Denmark). 

THE  ON  RESPONSES  TO  COLORED  FLASH  IN  SINGLE 
OPTIC  TRACT  FIBERS  OF  CAT.  CORRELATION  WITH 
CONDUCTION  VELOCITY,  by  M.  A.  Lennox.  Apr.  1957 
(37]p.  incl.  dlagrs.  tables,  refs.  (AFOSR-TR-56-24a) 
(Sponsored  Jointly  by  Danish  State  Research  Foundation 
and  Air  Force  Office  of  Scientific  Research  under  AF  61- 
(514)1194)  AD  202465  Unclassified  # 

Also  published  in  Jour.  Neurophysiol.,  v.  21:  70-84, 

Jan.  1958. 

Eighteen  on  responses  of  on  (11)  or  on-off  (7)  units  to 
various  intensities  and  durations  of  red,  blue,  and  white 
light  were  obtained.  In  13  of  these  units,  responses  to 
optic  nerve  stimulation  were  also  obtained.  The  type  of 
response  of  each  fiber  was  found  to  be  a  fixed  character¬ 


istic  for  apy  one  unit.  The  on  responses  of  on  and  of 
on-ofLdhtts  differed  in  general  from  each  other  with 
respect  to  latency,  spike  number ,j  and  frequency  of  the 
response  to  light,  with  respect  to  color  sensitivity,  and 
with  respect  to  fiber  size.  The  pure  on  fibers  were  less 
"active"  in  response  to  light,  more  apt  to  be  blue  sensi¬ 
tive,  and  tended  to  belong  to  the  slower  conduction  ve¬ 
locity  groups.  By  less  "active"  is  meant  that  the  latency 
of  the  response  to  light  was  longer,  the  number  of  spikes 
fewer,  and  the  discharge  frequency  lower.  The  on-off 
fibers  were  more  "active"  in  their  response,  they  in¬ 
cluded  the  only  two  red  sensitive  units  found,  and  they 
belonged  preferentially  in  the  fast  conduction  velocity 
groups.  The  only  consistent  correlation  with  conduction 
velocity  was  the  differential  response  ol  the  unit  to  the 
two  colors,  blue  and  red;  fibers  with  low  conduction 
velocities  responded  more  actively  to  blue  than  to  red, 
while  those  with  high  conduction  velocities  responded 
more  actively  to  red.  These  findings  contribute  to  the 
evidence  that  not  only  peripheral,  but  also  central  nervous 
mechanisms  are  involved  in  the  reception  of  color. 


COP.01-.005 

Copenhagen  U.  Inst,  of  Neurophysiology  (Denmark). 

CENTRAL  NERVOUS  MECHANISMS  IN  COLOR  VISION, 
by  M.  A.  Lennox.  Jan.  27,  1958,  8p.  incl.  dlagrs.  (Spon¬ 
sored  Jointly  by  the  .Danish  State  Research  Foundtlon  ind 
Air  Force  Office  of  Scientific  Research  under  AF  61- 
(514)1194)  Unclassified 

Presented  at  meeting  of  the  Danish  Neurological  Soc., 

Jan.  27,  1958. 

In  this  neurophysiological  study  using  cats,  an  attempt 
was  made  to  discover  what  happens  in  the  brain  when 
the  color  of  a  light  (stimulus)  is  changed.  Recordings 
were  made  of  the  response  from  the  cortex  when  the 
cat's  eye  was  flashed  with  blue,  green,  yellow,  and  red 
light  At  high  intensities,  the  response  occurred  earlier 
when  the  light  was  red,  later  when  it  was  yellow,  and 
latest  when  it  was  blue  or  green.  Tests  verified  that  the 
photochemical  reaction  took  place  fastest  in  the  eye  when 
the  light  was  red  and  that  the  red-sensitive  receptors 
were  connected  with  Urge  fibers  which  conducted  the 
ImpuUe  faster  in  the  central  nervous  system  than  in  the 
case  of  the  other  light  stimuli.  For  a  response  of  a  given 
size,  the  arrival  time  is  5  msec  earlier  when  the  light  is 
red  or  yellow  than  when  it  is  blue  or  green.  It  is  con¬ 
cluded  that  the  arrival  time  of  an  impuUe  offers  a  possi¬ 
bility  to  the  brain  to  Judge  the  quality  (color)  of  the  stimu¬ 
lus.  In  addition,  it  U  pointed  out  that  the  eye  is  always 
making  small  scanning  motions,  and  that  without  these 
motions,  color  cannot  be  seen.  Thus,  this  scanning 
motion  may  provide  the  brain  a  means  of  comparing 
Utencles. 
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CRK.01:001 

Cork  U.  Coil.  (Ireland). 

THE  HYPERCIRCLE  METHOD  APPLIED  TO  THE 
SOLUTION  OF  THE  BIHARMONIC  EQUATION.  I,  by 
V.  G.  Hart.  Dec.  1857,  62p.  lnci.  diagra.  (AFOSR-TN- 
58-172)  (AF  61(514)1163)  AD  152203  Unclassified 

Hie  hypercircie  technique  utilises  a  function- space 
representation  in  which  the  point  of  Intersection  of  two 
orthogonal  linear  subspaces  corresponds  to  the  solution 
(which  we  suppose  unique)  of  a  boundary-value  problem. 
General  points  on  the  two  subspaces  correspond  to  solu¬ 
tions  of  the  original  problem  with  some  conditions 
relaxed  and  may  be  easily  found.  A  point  is  selected 
on  each  subspace,  and  an  attempt  is  made  to  draw  each 
point  close  to  the  point  of  Intersection  by  means  of  a 
least  square  procedure.  Then  provided  that  the  metric 
of  function-space  is  positive-definite  (which  will  always 
be  the  case  in  the  subsequent  work),  the  point  of  inter¬ 
section  of  the  eubspaces  is  located  on  a  geometrical 
figure  called  a  hypercircie.  When  the  hypercircie  has 
been  found,  the  method  provide#  upper  and  lower  bounds 
on  a  certain  functional  Involving  the  solution  of  the  prob¬ 
lem  under  consideration.  Also  it  is  possible  to  estimate 
the  mean-square  error  involved  at  all  stages  of  the 
process,  this  quantity  being  repreeented  by  the  square 
of  the  radius  of  the  hypercircie.  In  this  work  pointwiee 
bounds  on  the  solution  of  a  boundary-value  problem  are 
not  obtained,  but  methods  are  available  for  such  a  process 
if  desired.  (Contractor's  abstract) 


CRK.01:002 

Cork  U.  CoU.  (Ireland). 

MULTI-RING  PLATES,  A  STEP  FUNCTION  APPROACH, 
by  P.  M.  Quinlan.  Jan.  1858,  28p.  lncl.  dUgrs.  (Techni¬ 
cal  note  no.  2)  (AFOGR-TN-58-211)  (AF  61(514)1153) 

AD  154112;  PB  134277  Unclassified 

By  introducing  suitable  functions  a  single,  discontinuous, 
differential  equation  is  written  tor  the  symmetrical 
bending  of  an  elastic  plate  consisting  of  a  number  of  con¬ 
centric  discs,  each  of  constant  thickness.  Hie  concen¬ 
trated  uniform  ring  load  is  taken  as  the  fundamental 
load  type,  from  which  all  other  loading  can  be  derived  by 
integration.  The  case  of  a  concentrated  ring  torque  is 
obtained  by  applying  an  appropriate  limiting  technique  to 
the  ring  load.  The  case  of  a  disc  of  variable  thickneee 
is  obtained  by  letting  the  number  of  discs  in  the  plats 
become  Infinite,  thereby  making  the  solution  of  die  prob¬ 
lem  depend  on  obtaining  a  particular  integral  of  a  second 
order  differential  equation  with  variable  coefficients. 
Solutions  are  given  for  a  hollow  (fisc,  where  the  thickness 
varies  as  some  power  (not  necessarily  an  Integer)  of  the 
radius.  Finally,  a  theory  of  the  bending  of  prestressed 
concrete  circular  slabs  is  developed,  in  which  the  solution 
involves  concentrated  ring  loads  and  torques  both  of 


which  have  been  obtained  in  the  present  paper.  (Con¬ 
tractor's  abstract) 


CRK.01:003 

Cork  U.  Coll.  (Ireland). 

RECTANGULAR  PLATES.  A  NEW  APPROACH,  by  P. 

M.  Quinlan.  Jan.  1858  [47]p.  lncl.  diagra.  (Technical 
note  no.  3)  (AF03R-TN-58-258)  (AF  61(514)1163) 

AD  154163;  PB  134511  Unclassified 

A  Fourier  double  sine  series  expansion  is  obtained  for 
the  deflection  in  a  simply  supported  rectangular  plate. 
This  is  done  by  Introducing  a  delta  function  into  the  plate 
equation  for  a  concentrated  load,  then  adding  the  series 
to  produce  a  singly  infinite  series.  Solutions  arc  ob¬ 
tained  for  plates  fixed  horizontally  along  a  pair  of  oppo¬ 
site  edges  by  means  of  suitable  complementary  functions. 
Formulas  are  established  for  uransverse  bending  mo¬ 
menta,  and  suitable  asymptotic  Series  are  introduced  to 
Improve  the  convergence  of  the  series  involved.  The 
case  of  a  concentrated  torque  is  obtained  by  applying  an 
appropriate  limiting  technique  to  tho  concentrated  load 
case.  Influence  diagrams  ore  given  for  transverse  mo¬ 
ment  at  the  center  of  a  simply  supported  rectangular 
plate  with  b  ^  2a,  for  both  concentrated  loads  and  torques. 
This  is  repeated  for  the  same  rectangular  plate  when 
fixed  along  two  opposite  edges.  The  solution  to  the  case 
of  a  loaded  eeml-lcfinite  strip  is  obtained  by  taking  the 
limit  of  the  previous  solutions  as  b/a  tends  to  infinity. 

The  case  where  the  strip  is  fixed  horizontally  along  all 
finite  sages  Is  shown  to  lead  to  a  singly  infinite  set  of 
simultaneous  equations,  t-id  is  presented  as  the  limiting 
case  of  the  finite  rectangle  fixed  along  all  edges.  Solu¬ 
tion  to  the  problem  of  the  loaded  Infinite  strip  follows  in 
a  similar  manner.  Finally,  a  complete  theory  of  the 
bending  of  rectangular  prestressed  bridge  slabs  la  de¬ 
veloped.  (Contractor's  abstract) 


CRK.01:004 

Cork  U.  Coll.  (Ireland). 

TORSION  OF  8EM1-ELUPTIC  AND  HOLLOW-ELLIPTIC 
SECTIONS,  by  P.  M.  Quinlan.  July  1858,  23p.  lncl. 
dtagrs.  tables.  (Technical  note  no.  4)  (AFOSR-TN- 
58-683)  (AF  61(514)1163)  AD  303805;  PB  136738 

Unclassified 

Conformal  mapping  is  used  to  reduce  the  torsion  prob- 
*  lem  for  hollow -elliptic  and  eeml-elliptic  sections  to  u 
potential  problem  in  a  rectangle.  In  each  case  both  the 
appropriate  stress  function  and  the  torsional  rigidity 
are  obtained  in  series  form,  and  the  appropriate 
asymptotic  form  of  the  series  for  the  stress  components 
is  given  for  use  where  greater  precision  is  required. 
Solutions  developed  for  the  hollow  elliptic  tube  and  the 
prolate  eeml-elliptic  shaft  check  with  existing  solutions 
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obtained  by  other  methods.  Solutions  are  also  given 
when  the  above  sections  are  cracked;  the  crack  in  each 
case  being  along  die  major  axis  extending  respectively 
through  the  thickness  of  the  tube,  and  to  the  focus  of  the 
shaft.  The  torsion  of  an  oblate  semi-elliptic  shaft  is 
also  included.  Calculations  were  performed  to  evaluate 
the  effects  of  cracking  on  the  sections,  and  the  results 
are  presented  In  tabular  form.  (Contractor's  abstract) 


CRK.02:0C>1 

Cork  U.  Coll.  (Ireland). 

ON  THE  COEFFICIENTS  IN  CERTAIN  FOURIER 
SERIES,  by  P.  B.  Kennedy.  [1958]  24p.  (Technical 
note  no.  1)  (AFOSR-TN-58-171)  (AF  81(514)1399) 

AD  152198  Unclassified 

Also  published  in  Jour.  London  Math.  Soc.,  v.  33:  196- 
iO1?,  Apr.  lftSfiL 

The  following  problem  Is  considered.  A  function  sat¬ 
isfies  a  Lipschltz  condition,  in  the  strong  sense,  in  a 
set  of  positive  measure.  Also  the  Fourier  series  of  the 
function  is  subject  to  a  gap  hypothesis.  What  conclusion 
can  be  drawn  regarding  the  order  of  magnitude  of  the 
Fourier  coefficients  of  the  function  in  question?  The 
results  obtained  sre  roughly  best-possible,  and  shed 
some  light  on  s  conjecture  advanced  by  M.  E.  Noble 
in  1954  [Math.  Annalen,  v.  128:  55-62,  1954].  Re¬ 
marks  are  made  concerning  the  possibility  of  working 
with  s  weak  Upachltz  condition',  it  is  shown  that  the  re¬ 
sults  do  not  extend  to  this  case,  even  in  s  somewhat 
modified  form.  As  an  incidental  result,  it  is  pointed 
out  that  s  function  may  satisfy  s  fctrot  3  Lipschltz  con¬ 
dition  in  a  set  of  positive  measure  without  satisfying 
such  s  condition  in  any  interval.  (Contractor's  abstract) 


CRK.02:002 

Cork  U.  CoU.  (Ireland). 

REMARKS  ON  CONTINUITY  CONDI  ITONS.  by  P.  B. 
Kennedy.  [1959]  8p.  (Technical  note  no.  2)  (AFOSR- 
TN-58-586)  (AF  61(514)1390)  AD  162107;  PB  108974 

Unclassified 

Also  published  in  Ikoc.  Araer.  Math.  Soc.,  v.  10: 
203-204,  Apr.  lifco. 

A  simple  method  Is  elaborated  for  Lipshits  conditions 
in  intervals  and  seta  of  postlve  meaeuie.  Let  E  be  any 
subset  whatever  of  (0,1).  Let  a:(k)  be  positive  and 
monotonic  increasing  in  (0,1)  and  eatirfy  u(k)  -  0  as 
k  -0.  Then  there  exists  a  function  t(x)  defined  in  (0, 1) 
such  that  (1)  w(k)  is  s  modulus  ot  continuity  of  f(x)  in 
E  and  (2)  f(x)  is  discontinuous  at  every  interior  point 
of  the  complement  of  F.  (See  item  no.  CRK.02:001) 


CRK.  02:001-003;  COA.  03:001,  002 


CRK.02;003 

Cork  U.  Coll.  (Ireland). 

THE  DIVERGENCE  OF  TRIGONOMETRIC  SERIES, 
by  P.  B.  Kennedy  and  S.  O'Shea.  [1958]  13p.  (Technical 
note  no.  3)  (AFOSR-TN-58-634)  (AF  61(514)1399) 

AD  162164;  PB  138975  Unclassified 

A  method  due  to  Steinhaus,  for  the  construction  of 
everywhere- divergent  trigonometric  series  with  co¬ 
efficients  tending  to  zero,  is  generalized  in  a  simple 
way.  The  generalization  leads  to  some  information  con¬ 
cerning  a  theorem  due  to  Zygmund,  on  the  power  of  the 
set  of  points  of  convergence  of  certain  trigonometric 
series  with  gaps.  (Contractor's  abstract) 


COA.0S:001 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.Y. 

THE  USE  OF  A  SINGLE-PULSE  SHOCK  TUBE  FOR  THE 
STUDY  OF  HIGH-SPEED  CHEMICAL  KINETICS,  by  H. 

S.  Gllck,  J.  J.  Klein,  and  W.  Squire.  [1956]  5p.  (AF  18- 
(600)1332)  Unclassified 

A  new  shock  tube  technique  for  studying  high-speed 
chemlcsl  kinetics  has  been  developed  at  the  Cornell 
Aeronauticsl  Lab.  With  this  technique,  a  reactive  gas 
sample  can  be  processed  through  a  single  high  tempera¬ 
ture  pulse,  which  has  amplitudes  up  to  10,000%  dura- 
t">ns  from  0.1  to  10.0  msec,  and  cooling  rates  on 

the  order  oi  10®*K/sec.  The  gas  sample  can  be  with¬ 
drawn  from  the  shock  tube  after  the  experiment  and  the 
’■debris”  formed  by  the  high  temperature  pulse  can  be 
analyzed  by  the  most  convenient  means.  The  single- 
pulse  shock  tube  has  been  used  to  study  the  kinetics  of 
the  formation  of  nitric  oxide  from  air  between  2000*  and 
SOOO'K.  The  reaction  rates,  activation  energy,  and  mech¬ 
anism  of  the  nitric  oxide  reaction  have  been  determined. 
(Contractor's  abstract) 

COA. 03:002 

Cornell  Aeronauticsl  Lab.,  Inc.,  Buffalo,  N.  Y. 

SINGLE-PULSE  SHOCK  TUBE  STUDIES  OF  THE 
KINETICS  OF  THE  REACTION  Nj  ♦  Oj=  2  NOBETWEEN 

2000-3000%  by  H.  S.  Gllck,  J.  J.  Klein,  andW.  Squire. 
Sept.  1957  [26]p.  Incl.  dlagrs.  refs.  (Rept.  no.  AD-959- 
A-l)  (A FOSR-TN-57-407)  (AF  18(600)1332)  AD  132485 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  27:  850-857, 


The  single  temperature  pulse  technique,  developed  at 
the  Cornell  Aeronautical  Lab.  has  been  used  to  study  the 
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kinetics  of  the  formation  of  nitric  oxide  In  the  tempera¬ 
ture  ranee  from  2000°  to  3000°K.  It  has  been  found  that 
the  kinetics  of  the  reaction  are  consistent  with  the  chain 
mechanism  proposed  by  Zeldovich.  The  rate-determining 
step  in  the  chain  is  O  +  N2  — »  NO  +  N,  with  AH25000- 

75.8  kcal/mole.  The  activation  energy  for  this  step  is 
found  to  be  74  ±  5  kcal/mole.  The  coliison  cross-sec¬ 
tion,  as  calculated  from  classical  reaction  rate  theory, 
“16  2 

is  10  cm  ,  which  corresponds  to  a  sterlc  factor  of 
about  0.05,  assuming  cN„n*5A.  (Contractor's 
abstract)  ’ 


COA.03:003 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 

SHOCK  TUBE  STUDY  OF  DISSOCIATION  RELAXATION 
IN  OXYGEN,  by  H.  S.  Gllck  and  W.  H.  Wurster.  [1957] 
[3]p.  tael,  illus.  dUgr.  (AF  18(800)1332)  Unclaflslfled 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30-Feb.  2,  1957. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  Q, 

36/1S57. 

Published  In  Jour.  Chem.  Phys.,  v.  27.  1224-1228, 

Nov.  1957. 

A  schlleren  optical  system  and  a  high  purity  level  shock 
tube  have  been  used  to  study  relaxation  phenomena  in 
oxygen  at  temperatures  from  1200*K  to  4000*K.  Vibra¬ 
tion  and  dissociation  relaxation  zones  have  been  observed, 
and  the  data  has  been  correlated  with  other  experiments 
and  existing  theory.  The  measured  vibrational  relaxation 
times  are  In  reasonable  agreement  with  those  measured 
by  Blackman  up  io  3000 *K.  At  higher  temperatures, 
another  non-equilibrium  zone  appears  which  Is  believed 
to  be  due  to  dissociation  relaxation.  The  dissociation 
relaxation  times,  however,  are  several  orders  of  magni¬ 
tude  shorter  than  those  predicted  by  the  theory  of  Bethe 
and  Teller.  The  ahort  dissociation  relaxation  times  ob¬ 
served  in  the  present  experiments  are  corroborated  bv 
chemical  kinetics  studies  of  the  formation  of  nitric 
oxide,  and  it  is  therefore  believed  that  the  theoretical 
model  of  dissociation  kinetics  for  oxygen  required  re¬ 
finement.  Theoretical  studies,  based  on  the  work  of  Rice, 
are  being  carried  out  in  an  effort  to  reconcile  theory  and 
experiment.  (Contractor's  abstract) 


COA.03:004 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 

RESEARCH  IN  RATE  OF  HIGH-SPEED  REACTIONS, 
by  W.  H.  Wurster.  Filial  summary  rept.  Oct.  1954- 
Nov.  1957.  Jan.  1958  [19jp.  incl.  illus.  diagrs.  refs, 
(Rept.  no.  AD-959-A-2)  (AFOSR-TR-58-8)  (AF  18- 


(600)1332)  AD  148054  Unclassified 

The  principles  of  a  single  temperature  pulse  shock  tube 
which  was  developed  for  the  study  of  high-speed  chemi¬ 
cal  reactions  are  discussed.  The  shock  tube  enables  a 
reactant  gas  to  be  processed  by  a  predetermined  tem¬ 
perature  pulse  of  variable  amplitude  and  duration; 
both  the  reaction  rates  and  activation  energies  are  de¬ 
termined  by  analyzing  the  resulting  data.  The  kinetics 
of  the  N2  +  02  5=^  2  NO  reaction  were  investigated 

between  2000°  and  3000°K  and  were  proven  to  be  consist¬ 
ent  with  the  chain  mechanism  proposed  by  Zeldovich 
(Acts  Physlocochimlca  U.R.S.S.,  v.  21:  577,  1946).  An 
activation  energy  of  74  ±5  keal/mol  was  measured. 
Measurements  of  the  relaxation  time  for  O  dissociation 
between  2000°  and  4000°K  yielded  values  which  confirmed 
the  validity  of  the  chain  mechanism  for  the  NO  reaction. 
The  complementary  use  of  high-speed  spectrographlc 
techniques  in  reaction  studies  is  discussed. 


COA.01:005 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 

THE  SHOCK  TUNNEL  AND  ITS  APPLICATIONS  TO 
HYPERSONIC  FLIGHT,  by  A.  Hertzberg.  June  1957 
[45]p.  incl.  Illus.  diagrs.  refs.  (Rept.  no.  AD-1052-A-5; 
AGARD  rept.  no.  144)  tAFOMt-TO-57-288)  [AF  18(803)- 
10)  AD  126567  Unclassified 

Presented  at  Eleventh  meeting  of  the  AGARD  Wind  Tunnel 
and  Model  Testing  Panel,  Scheveningen  (Netherlands), 

July  8-12,  1957. 

TTtis  paper  discusses  the  application  of  the  shock  tube  to 
the  study  of  the  problems  of  hypersonic  flight.  The  de¬ 
velopment  of  the  shock  tube  Into  a  short-duration  wind 
tunnel  for  the  study  of  supersonic  air  flow  Is  reviewed 
historically.  Modifications  of  the  conventional  shock 
tube  which  extend  the  shock  tube  into  a  tool  tor  the  study 
of  hypersonic  flows  are  described.  The  problems  of 
operation  and  technique  which  these  modified  shock  tubes 
Introduce  are  discussed.  The  techniques  of  instrumen¬ 
tation  for  the  brief  flow  durations  of  hypersonic  shock 
tunnels  are  outlined.  In  particular,  a  technique  is  de¬ 
scribed  for  accurately  measuring  heat  transfer  within 
the  short  testing  times  available  in  shock  tunnels.  The 
results  of  preliminary  experiments  carried  out  to  ex¬ 
plore  the  effects  of  shock  attenuation  on  the  operation  of 
shock  tunnels  are  presented.  Since  the  attenuation  be¬ 
comes  so  severe  at  high  shock  Mach  numbers,  shock 
tubes  of  more  sophisticated  design  are  being  studied 
which  promise  to  Increase  the  testing  time  per  unit 
tatgtti  of  shuck  tub*  up  to  twenty  -fix  <*  tunes  that  J  the 
existing  shock  tubes,  and  hence  alleviate  the  attenuation 
problem.  A  new  technique  for  generating  strong 
shock  waves  required  for  shock  tunnel  operation  is  de¬ 
scribed.  (Contractor's  abstract) 
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COA.01:006 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 

SHOCK  TUBE  DRIVER  TECHNIQUES  AND  ATTENUA¬ 
TION  MEASUREMENTS,  by  C.  E.  Wittliff  and  M.  R. 
Wilson.  Aug.  1957,  34p.  incl.  diagrs.  refs.  (Rept.  no. 
AD-1052-A-4)  (AFOSR-TN-57-546)  (AF  18(603)10) 

AD  136531  Unclassified 

The  development  of  the  hypersonic  shock  tunnel  at  the 
Cornell  Aeronautical  Lab.,  Inc.  has  been  accompanied 
by  a  study  of  various  techniques  for  producing  strong 
shock  waves  to  drive  the  shock  tunnel.  The  results  of 
this  study  are  described  as  to  technique  and  relative 
efficiency  of  different  driver  gases,  and  the  resultant 
attenuation  of  the  shock  wave  in  the  low  pressure  tube. 

It  has  been  found  that  as  the  strength  of  the  shock  wave 
increases  so  does  the  amount  of  attenuation.  Further¬ 
more,  the  more  efficient  a  given  driver  technique  is  in 
producing  a  shock  wave,  the  larger  the  degree  of  attenu¬ 
ation  that  Is  observed.  A  survey  of  the  presently  avail¬ 
able  theories  on  shock  wave  attenuation  indicates  that 
the  theories  do  not  accurately  predict  the  attenuation 
of  shock  waves  having  Mach  numbers  greater  than  2, 
whereas  all  of  the  experimental  data  reported  herein  are 
for  shock  wave  Mach  numbers  greater  than  4.  This 
serves  to  Illustrate  the  need  for  a  better  understanding 
of  the  attenuation  of  strong  shock  waves.  (Contractor's 
abstract) 


COA.01-.007 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 

A  METHOD  FOR  IMPROVING  THE  PERFORMANCE 
OF  SHOCK  TUBES,  by  A.  Russo  and  A.  Hertxberg.  Apr. 
1957  [ll]p.  incl.  dtagrs.  (AF  18(603)10) 

Unclassified 

Also  published  In  Jet  Propulsion,  v.  27:  1191-1193, 

Nov.  195V. 

Modifications  of  the  basic  shock  tube  are  considered  in 
order  to  improve  the  performance  of  shock  tubes  and. 

In  particular,  to  extend  the  use  of  hydrogen  to  the  gener¬ 
ation  of  strong  shock  waves  In  air.  These  modifications 
are  the  double-diaphragm  shock  tube  with  monatomic 
buffer  gases  and  the  shock  tube  with  an  area  change  at 
the  diaphragm  station.  The  results  of  this  investigation 
Indicate  that  the  use  of  a  shock  tube  with  an  area  dis¬ 
continuity  and  the  proper  monatomic  buffer  gas  should 
permit  the  generation  of  strong  shock  waves,  using  cold 
hydrogen  as  a  driver  gas,  with  over-all  pressure  ratios 
comparable  to  those  required  for  existing  combustion 
drivers.  In  addition,  by  usings  buffer  gas  with  the  proper 
atomic  weight.  It  Is  possible  to  control  the  downstream 
diaphragm  pressure  ratio  to  minimise  the  mass  of  the 
downstream  diaphragm.  (Contractor's  abstract) 


COA.01-.008 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 

SIMILITUDE  OF  HYPERSONIC  FLOWS  OVER  THIN 
AND  SLENDER  BODIES  -  AN  EXTENSION  TO  REAL 
GASES,  by  H.  K.  Cheng.  Feb.  1958  [19]p.  incl.  diagrs. 
refs.  (Rept.  no.  AD-1052-A-6)  (AFOSR-TN-58-87) 

(AF  18(603)10)  AD  148136  Unclassified 

On  the  basis  of  the  governing  equations  and  boundary 
conditions,  similitude  in  the  hypersonic  inviscld  flow 
fields  over  thin  or  slender  bodies  is  examined,  wherein 
the  restriction  to  Ideal  gas  with  constant  specific  heats 
is  removed.  When  local  thermal  (vibrational  and  chemi¬ 
cal,  etc.)  equilibrium  prevails,  i.e.,  when  the  properties 
of  gas  are  determined  nearly  by  the  thermodynamic  prop¬ 
erties  corresponding  to  the  local  pressure  and  tempera¬ 
ture  (or  density),  the  parameter  M  „  r  of  Tslen  and  Hayes 
remains  the  controlling  parameter  lor  the  similar  fields 
of  hypersonic  flows  past  thin  or  slender  bodies.  However, 
general  correlation  of  similar  flows  of  real  gases  are 
possible  only  between  flows  under  the  same  tree-stream 
atmosphere,  i.e.,  with  the  same  p«,  P  » (or  T  J  and  Initial 
gas  composition,  say  (Xj)  ,’s.  Examples  of  correlation 

are  given  for  flows  of  real  gases  over  wedges.  (Con¬ 
tractor's  abstract) 


COA.01:009 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 

MODIFICATIONS  OF  THE  BASIC  SHOCK  TUBE  TO 
IMPROVE  ITS  PERFORMANCE,  by  A.  Russo  and  A. 
Hertxberg.  Aug.  1958,  43p.  incl.  diagrs.  tables,  refs. 
(Rept.  no.  AD-1052-A-7)  (AFOSR-TN-58-716)  (AF  18- 
(603)10)  AD  162251  Unclassified 

Basic  modifications  are  considered  which  would  Improve 
the  performance  of  shock  tubes  in  producing  higher 
shock  strengths  and  extend  the  use  of  hydrogen  in  gener¬ 
ating  strong  shock  waves  in  air.  These  modifications 
are  the  double-diaphragm  driver  with  monatomic  buffer 
gases  and  an  area  contraction  at  the  diaphragm  station. 
The  results  of  this  Investigation  indicate  that  the  use  of 
a  shock  tube  with  an  arer.  contraction  and  the  proper 
monatomic  buffer  gas  will  permit  the  generation  of  strong 
shock  waves,  using  cold  hydrogen  as  a  driver  gas,  with 
overall  pressure  ratios  comparable  to  those  required  for 
combustion  drivers.  It  is  also  shown  that,  by  using  a 
buffer  gas  with  the  proper  atomic  weight,  the  downstream 
diaphragm  pressure  ratio  may  be  controlled  to  minimise 
the  mass  of  the  downstream  diaphragm.  (Contractor’s 
abstract) 

COA. 02:002 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 

ACOUSTIC  PROPAGATION  IN  A  DIATOMIC  GA3 
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SUBJECT  TO  THERMAL  OR  CHEMICAL  RELAXATION, 
by  W.  E,  Gibson  and  F.  K.  Moore.  Dec.  1958  (61]p.  lncl. 
diagrs.  refs.  (Rept.  no.  HF-1056-A-2)  (AFOSR-TN-58- 
1057)  (AF  18(603)19)  AD  206988  Unclassified 

A  theory  of  acoustic  propagation  in  a  gas  subject  to 
relaxation  phenomena  is  presented.  An  acoustic  equa¬ 
tion  is  obtained  for  small  disturbances  from  an  equilib¬ 
rium  state  of  rest;  this  equation  applies  equally  well  to 
unsteady  1-dimensional  waves  or  to  steady  2-dimensional 
disturbances.  The  problem  of  a  2 -dimensional  airfoil 
in  a  supersonic  flow  of  relaxing  gas  is  considered.  From 
the  acoustic  equation,  the  law  of  decay  of  shock  waves 
and  the  values  of  the  flow  properties  on  the  surface  of 
the  airfoil  are  derived.  The  asymptotic  behavior  of  the 
flow  field  is  obtained  far  from  the  airfoil  so  that  the  for¬ 
mation  of  an  equilibrium  wave  is  described.  The 
acoustic  equation  Involves  the  2  wave  operators  which 
can  be  defined  on  the  basis  of  the  frozen  and  equilibrium 
sound  speeds.  Hie  closeness  of  the  sound  speeds  allows 
a  simplification  of  the  full  equation  to  a  variant  of  the 
telegraph  equation.  This  approximate  equation  is  uniquely 
determined  by  the  requirements  that  the  shock  decay  law 
and  the  exact  value  of  the  equilibrium  sound  speed  be 
preserved.  An  explicit  solution  for  the  flow  field  is  pre¬ 
sented  and  proved  to  be  in  close  agreement  with  the 
exact  solution  on  the  surface  of  the  airfoil  and  in  the 
asymptotic  range.  (Contractor's  abstract) 


COA. 02:003 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 

STUDIES  OF  A  PROTOTYPE  WAVE  SUPERHEATER 
FACILITY  FOR  HYPERSONIC  RESEARCH,  by  W.  E. 
Smith  and  K.  C.  Weatheraton.  Dec.  1958,  115p.  incl. 
lllus.  diagra.  table,  refs.  (Rept.  no.  HF-1056-A-1) 
(AFOSR-TR-58-158)  (AF  18(603)19)  AD  207244 

Unclassified 

Research  was  concerned  with  the  development  of  a 
wave  superheater  which  produces  a  continuous  super¬ 
sonic  flow  of  air  or  other  gases  at  temperatures  and 
pressures  needed  for  realistic  hypersonic  testing  in 
the  laboratory.  A  prototype,  designed  to  generate 
3000*R  in  air  and  5500*R  in  argon,  starting  from  room 
temperature,  was  built  and  successfully  demonstrated 
the  principles  of  wave  superheater  operation.  The 
unique  flow  conditions,  characterized  by  homogeneity, 
purity,  and  high  temperature,  pressure,  and  velocity, 
that  are  generated  in  hypersonic  shock  tubes  and  shock 
tunnels  for  short  periods  can  be  sustained  for  many 
seconds  in  a  wave  superheater.  Many  shock  tubes  are 
mounted  on  a  rotating  drum  and  fired  cyclically  in  a 
manner  to  produce  an  uninterrupted  jet  of  uncontaminated, 
superheated  gas  that  lscol'ectedand  expanded  through  a 
nozzle  and  teat  section.  The  test  flow,  being  at  typical 
shock  tunnel  conditions,  reproduces  the  aerophysical 
phenomena,  especially  the  high  heatfluxes,  associated 
with  launching,  gliding  and  re-entering  hypersonic  vehi¬ 
cles.  The  wave  superheater  is  adaptable  to  full-scale 


materials  and  structures  testing,  to  high-speed  aero¬ 
dynamic  research,  and  to  studies  of  such  basic  processes 
as  molecular  dissociation  and  recombination  as  weU  as 
the  interaction  of  electromagnetic  radiation  with  ionized 
flow.  A  helium  driven,  preheated  wave  superheater 
was  designed  to  superheat  4.3  lb  of  uncontaminated 
air/sec  to  9000°R,  or  12  lb  of  argon/sec  to  17,000°R. 


COA. 04:001 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 

BOUNDARY- LA  YHR  TRANSI  TION  AND  HEAT  TRANS¬ 
FER  IN  SHOCK  TUBES,  by  R.  Hartunlan,  A.  Russo,  and 
P.  Matrons.  [1958]  6p.  lllus.  diagrs.  tables,  refs. 

(AF  18(603)141)  Unclassified 

Also  published  in  Proe.  Heat  Transfer  and  Fluid  Mech. 
Inst.,  California  U.,  Berkeley  (June  19-21,  1958) 

Stanford,  Stanford  U.  Press,  1958,  p.  114-125. 

An  experimental  Study  was  made  of  the  wall  boundary 
layer  in  a  shock  tube  operated  over  a  wide  range  of  shock 
Macn  numbers  and  pressure  levels,  Including  those  for 
which  dissociation  effects  exist.  Transition  points  were 
determined,  and  correlated  in  terms  of  boundary  layer 
thickness.  High  cooling  rates  had  a  stabilizing  effect  on 
the  lamina ry  boundary  layer.  Laminar  and  turbulent 
flow  heat  transfer  rates  to  the  walls  of  the  shock  tubes 
were  determined  experimentaUy.  The  results  of  the 
heat  transfer  measurements  substantiate  existing 
theories  in  both  laminar  and  turbulent  flow  regimes. 
(Contractor’s  abstract) 


COA.05:001 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 

TRANSITION  PROBABILITIES  FOR  Oj  RADIATION  IN 

THE  NEAR  ULTRAVIOLET,  by  W.  H.  Wurster  and  C.  E. 
Tremor.  Aug.  1958  [18]p.  incl.  'Uus.  diagrs.  (Rept. 
no.  9M-1209-A-1)  (AFOSR-TN-58-616)  (AF  49(638)269) 
AD  162145  Unclassified 

Spectroscopic  shock  tube  experiments  are  described, 
showing  the  dominant  role  of  the  Schumann-Runge  band 
system  of  oxygen  in  determining  the  ultraviolet  absorp¬ 
tive  properties  of  high-temperature  air  (2500  -  4500*K). 
The  absorption  by  pure  oxygen  in  this  temperature  range 
has  been  investigated  at  high  resolution,  and  measured 
oscillator  strengths  for  the  (0.  13)  and  (0.  14)  bands  are 
presented.  (Contractor's  abstract) 


COA. 05:002 

Cornell  Aeronautical  Lab.,  Inc.,  Buffalo,  N.  Y. 
MEASUREMENTS  OF  FLOW  PROPERTIES  IN  A 
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DISSOCIATED  GAS  (Abstract),  by  C.  E.  Treanor,  T.  C. 
GoUan,  and  A.  Hertzberg.  [1658]  [ljp.  [AF  48(838)280] 

ITnr.laaslfled 


COR.01-.014 

Cornell  U .  Dept,  of  Chemistry,  Ithaca,  N.  Y. 


Presented  at  meeting  of  the  Fluid  Dynamics  Div.  of  the 
Amer.  Phys.  Soc.,  Lehigh  U.,  Bethlehem,  Pa.,  Nov.  25- 
27,  1957,  v.  3:  289,  June  19,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  U,  v.  3:  289, 
June  19,  1958. 

Direct  measurements  of  the  speed  of  sound  have  been 
performed  In  dissociated  gases.  The  sound  wave  is 
produced  by  an  abrupt  expansion  In  the  shock  tube,  and 
the  velocity  of  the  expanding  cylindrical  wave  Is  deter¬ 
mined  from  a  schlieren  photograph  taken  a  known  time 
later.  A  comparison  of  these  results  with  calculated 
values  of  the  speed  of  sound  indicates  that  waves  pro¬ 
duced  in  this  manner  propagate  as  though  vibration  and 
dissociation  do  not  participate. 


POLAROGRAPHIC  DETERMINATION  OF  SUBMICRO- 
GRAM  QUANTITIES  OF  MOLYBDENUM,  by  W.  D. 

Cooke.  May  23,  1958,  15p.  incl.  table.  (Technics1  note 

~  ,AF  W  WMKM 

An  analytical  method  which  was  capable  of  determining 
submicrogram  quantities  of  molybdenum  in  highly 
purified  salts  was  needed.  A  highly  sensitive  method 
employing  catalytic  reduction  wave  for  molybdate  had 
been  reported.  A  comparison  of  the  various  procedures 
Is  undertaken  here  in  order  to  find  which  method  would 
have  the  widest  applicability  to  the  problems  at  hand. 
Two  different  supporting  electrolytes,  nitric  acid  and 
perchloric  acid  were  found  to  give  a  cataiytic  effect  In  _ 
the  polarographic  reduction  of  molybdate.  The  effect  of 
foreign  electrolytes  on  the  height  of  the  polarographic 
waves  is  briefly  touched  upon.  A  summary  of  the  re¬ 
sults  obtained  In  those  cases  where  difficulties  were 
experienced  which  were  caused  by  large  quantities  of 
Interfering  elements  is  presented.  The  proposed  meth¬ 
ods  were  checked  on  synthetic  samples  or  by  standard 
additions  of  molybdenum  and  an  accuracy  of  5%  was 


COR.01:013 

Cornell  U.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

ELECTROANALYTICAL  METHODS  IN  TRACE 

ANALYSIS,  by  W.  D.  Cooke.  Feb.  1957 

diners,  refs.  (Technical  rept.  no.  10)  (AFOSR-TN- 

57-90)  (AF  18(800)488)  AD  120438  Unclassified 

Published  in  Physical  Methods  in  Chemical  Analysis, 
v.  1H:  71-105,  1956. 

In  recent  years  scientists  in  widely  different  fields  of 
endeavor  are  becoming  increasingly  aware  of  the  Im¬ 
portant  role  of  minor  constituents  in  various  phenomena. 
Extremely  small  quantities  of  material,  sometimes  as 

low  as  10*®%,  can  exert  profound  chemical  and  catalytic 
Influences.  The  effect  of  microgram  quantities  of 
vitamins  and  hormones  has  been  known  for  a  longtime. 
Traces  of  various  metals  are  alio  of  great  importance 
in  biological  systems  as  well  as  In  various  aspects  of 
technology.  A  review  is  presented  of  electroanalytica 
methods  in  trace  analysis.  Topics  discussed  are-  (1) 
separation  of  minor  constituents;  (2)  polarography,  (3) 
amperometric  procedures;  (4)  titration  methods;  and  (5) 
anodic  stripping  of  deposited  metals.  Sixty  domestic  and 
foreign  references  are  included  covering  a  time  period 
from  1932  to  1056. 


COR. 01:015 

Cornell  U.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

DEVELOPMENT  OF  ELECTROCHEMICAL  METHODS 
OF  SEPARATION  AND  ANALYSIS  FOR  MILLIMICRO- 
GRAM  AMOUNTS  OF  TRACE  METALS,  by  W.  D 
Cooke.  Final  technical  rept.  June  17,  1950,  10p.  Incl. 
refs.  (AFOSR-TN-58-528)  (AF  18(600)486) 

AD  158342  Unclassified 

A  summary  is  given  on  the  development  of  methods 
which  would  increase  the  sensitivity  of  electrochemical 
methods  of  analysis.  A  bibliography  of  the  technical 
notes  and  Journal  publications  which  give  the  details 
of  the  work  Is  given. 


COR. 14:001 

Cornell  U.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

GASEOUS  SPECIES  IN  THE  VAPORIZATION  OF 
POTASSIUM  HYDROXIDE,  by  R.  F.  Porter  and  R.  C. 
Schoonmaker.  [1957]  [4]p.  Incl.  diagrs.  table  -els. 
(AFOSR-TN-57-633)  (AF  18(603)1)  AD  136619 
'  Unclassified 

Also  published  In  Jour.  Phys.  Chem.,  v.  62:  234-23', 
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A  mass  spectrometrlc  study  of  the  gaseous  species 
produced  In  the  vaporization  of  potassium  hydroxide 
shows  that  In  the  temperature  range  300  to  450*  KOH 
vaporizes  mainly  as  gaseous  dimers.  For  the  reaction 

2  KOH(s)  -  Kj  (OH)j(g)  A  -  H°m  -  35  *  2  kcal/mol 

of  dimer.  The  energy  of  dimerization  of  KOH(g)  at 
T  •  526*K  Is  found  to  be  greater  than  38  kcal/mol 
of  dimer.  (Contractor’s  abstract) 


COR.  14:002 

Cornell  V.  Dept,  of  Chemistry,  Ithaca,  N.  V. 

GASEOUS  SPECIES  IN  THE  VAPORIZATION  OF 
SODIUM  HYDROXIDE,  by  R.  C.  Schoonmaker  and  R.  F. 
Porter.  Nov.  4,  1957  [4]p.  lncl.  diagr.  tables,  refs. 
(AFOSR-TN-57-881)  (AF  18(003)1)  AD  136870 

Unclassified 

Also  published  In  Jour.  Chem.  Phys.,  v.  28:  454*457, 
MarTTRST 

Mass  spectrometrlc  studies  of  the  gaseous  species  In 
sodium  hydroxide  vapor  have  shown  that  In  the  tempera¬ 
ture  range  300*C  to  450*C,  liquid  NaOH  vaporizes  main¬ 
ly  as  gaseous  dimers.  A  thermodynamic  treatment  of 
Ion  current  data  for  the  equilibrium  reaction  of  liquid 
NaOH  and  gaseous  Na^OH^  yields  a  value  of  28  *  3 

kcal/mol  of  dimer  for  the  change  in  enthalopy  at  660*K 
and  for  the  equilibrium  reaction  of  solid  NaOH  and  gase¬ 
ous  NaOH  the  change  In  the  enthalopy  at  600*K  Is  found 
to  be  -54  *  5  kcal/mol  of  dimer.  Comparison  with 
existing  data  on  the  gaseous  alkali  ha  11  das  shows  the 
trend  In  dimerization  energies:  NaOH  >  NaCl  >  NaF. 
(Contractor’s  abstract,  modified) 


COR.14:003 

Cornell  U.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 


KOH(g),  AH°J98  -  44.8  ±  3  kcal/mol;  and  for 
Na2(OH)2(g)  +  K2(OH)2(g)  =  2NaK(OH)2  (g),  AH°  *  0.. 

COR. 14:004 

Cornell  U.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

MASS  SPECTROMETRIC  STUDY  OF  FERROUS  CHIX>- 
RIDE  VAPOR,  by  R.  C.  Schoonmaker  and  R.  F.  Porter. 
[1958]  [5]p.  lncl.  dlagrs.  tables,  refs.  (AFOSR-TN-58- 
207)  (AF  18(603)1)  AD  152248  Unclassified 

Also  published  In  Jour.  Chem.  Phys.,  v.  29:  116-120, 

July  1958. 

Mass  spectrometrlc  studies  of  the  vaporization  of  ferrous 
chloride  show  that  the  major  vapor  species  Is  monomeric 
FeCl2(g).  A  small  concentration  of  FejCl^Cg)  Is  present 

In  the  vapor  at  low  temperatures.  The  ratio  of  dimer  to 
monomer  concentration  Increases  rapidly  with  tempera¬ 
ture  showing  that  at  the  melting  point  of  FeCl2(s),  the 

equilibrium  vapor  consists  of  about  25%  dimer.  Thermo¬ 
dynamic  treatment  of  Ion  current  data  yields  for  the  re¬ 
action  2FeCl2(s)  •  FejCl^fgJ.AH*^^-  56  *3  kcal/mol 

of  dimer,  and  for  the  reaction  FejCl^g)  -  2FeCl2(g), 

AH*  *  32  *  3  kcal/mol  of  dimer.  (Contractor's 

abstract) 


COR.  14:005 

Cornell  U.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

MASS  SPECTROMETRIC  STUDY  OF  THE  VAPOR1ZA 
TION  OF  UF,  NaF,  AND  LiF-NaF  MIXTURES,  by  K. 

F.  Porter  and  R.  C.  Schoonmaker.  [1958]  |23)p.  lncl. 
tables,  rets.  (AFOSR- TN-58-687)  (AF  18(603)1) 

AD  162221  Unclaiisilied 


GASEOUS  SPECIES  IN  THE  NaOH-KOH  SYSTEM,  by  R. 
F.  Porter  and  R.  C.  Schoonmaker.  (1958]  |4)p.  lncl. 
tables,  refs.  (AF06R-TN-58-14)  (AF  18(603)1) 

AD  148082  Unclassified 

Jour.  Phys.  Chem.,  v.  62:  486-489, 


Maas  spectrometrlc  studies  of  the  gaseous  species 
evaporating  from  NaOH-KOH  mixtures  show  that  in  the 
temperature  range  600  to  700*K  the  vapor  consists  of 
NaK(OH)2  molecules  In  addition  to  monomers  and  dimers 

of  NaOH  and  KOH.  Thermodynamic  treatment  of  Ion  cur¬ 
rent  data  yields  for  the  reactions  2XOH(g)  •  K2(OH)2(g), 

AH°650*k'  48  5  *  5  kc*l/mo1  01  dtn**r-  XOH(s)  - 


Also  published  In  Ji*ir.  Chem.  Phys.,  v.  29:  1070-1074. 
Nov.  lisd. 

Vapors  effusing  from  Knudaen  cells  containing  UF,  NaF. 
and  UF-NaF  mixtures  were  analyzed  mass  spectromet- 
rically  In  the  temperature  range  900  to  1150*K.  Mono¬ 
mers,  dimers,  and  trimers  of  UF  and  NaF  were  ob¬ 
served.  The  UF  system  contained  the  Kjher  concentra¬ 
tion  of  dimers  and  trimers.  In  the  UF-NaF  system  at 
50  mol-%  UF,  the  mixed  dimer,  UNaFg.  was  the  major 

polymeric  vapor  species.  Thermochemical  data  for 
UF(g),  NaF(g),  U2F2(g),  Na2Fj(g)  and  UjFjte)  were 

also  obtained.  For  the  r  Uon  UjFjtg)  ♦  NajFjOt) 
2UNaF2(g),  AH*  was  >  ...uxlmately  aero.  (Contractor’s 
abstract) 
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A  MASS  SPECTROMETRIC  STUDY  OF  THE  VAPORIZA¬ 
TION  OF  FERROUS  BROMIDE,  by  R.  F.  Porter  and  R. 

C.  Schoonmaker.  [1858]  [12]p.  lncl.  dlagr.  tables. 
(AFOSR-TN-58-800)  (AF  18(603)1)  AD  230884 

Unclassified 

Also  published  In  Jour.  Phys.  Chero.,  ▼.  63:  626-628, 

Apr.  1858. 

A  mass  spectrometer  was  used  to  analyse  die  vapors 
effusing  from  a  Knudsen  cell  containing  FeBr^e).  In 

the  temperature  Interval  620-665*K,  the  monomer  Is  the 
predominant  vapor  species;  but  at  the  melting  point,  the 
dimer  concentration  becomes  significant.  Therm  ocheml- 
cal  data  were  determined  for  the  reactions: 

2FeBr2(s)  -  FSjBr^g),  AH°M()-  58.5  *  6  kcal/reol 
dimer;  and  Fe^Br^g)  *  2FeBrj(g),  AH°MQ  -  34.7  * 

4  kcal/mol  dimer.  (Contractor's  abstract) 

COR.  14:007 

Cornell  U.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

HEATS  OF  DIMERIZATION  OF  ALKALI  FLUORIDE 
MOLECULES,  by  R.  C.  Schoonmaker  and  R.  F. 

Porter.  [1858]  (12^).  lncl.  tables,  refe.  (AF06R-TN- 
58-801)  (AF  18(603)1)  AD  230885  Unclassified 

Also  published  In  Jour.  Chem.  Phye.,  v.  30:  283-285, 

Jai».  f5M  - 

A  mass  spectrometer  was  used  to  analyte  vapors  In 
equilibrium  with  alkali  fluoride  condensed  ptoses. 
Monomers,  dimers,  and  t rimers  were  detected  In  all 
alkali  fluoride  vapors.  In  addition  to  monomers  and 
dimers  characteristic  o»  pure  condensed  ptoses,  mixed 
dimers  were  found  In  equilibrium  with  mixed  condensed 
ptoses.  A  method  for  determining  the  difference  In 
dlmerlaatton  energies  for  constituents  In  a  mixed  vapor 
was  formulated,  and  dlmerltatlon  enthalpies  for  alkali 
fluoride  species  are  presented.  (Contractor's  abstract) 


COR.  14:008 

Cornell  U.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

GASEOUS  SPECIES  IN  THE  VAPORIZATION  OF 
SODIUM  AND  POTASSIUM  HYDROXIDE,  by  R.  F. 
Porter  and  R.  C.  Schoonmaker.  [1858]  (2]p.  lncl.  dlagr. 
table.  (AFO8R-TN-58-1021)  (AF  18(603)1) 

AD  162286  Unclassified 

Also  published  In  Jour.  Chem.  Phye.,  v.  26:  188-168, 
Jan.  1858. 


COR.  14:006-008;  COR.  15:001 


Mass  spectrometrlc  studies  of  the  gaseous  species  pro¬ 
duced  In  the  vaporization  of  NaOH  and  KOH  have  shown 
that  In  the  temperature  range  270‘C  to  450‘C,  the  vapor 
phase  of  these  compounds  consists  largely  of  dimer 
moleculee.  The  gaseous  species  effusing  from  a 
Knudsen  cell  containing  a  condensed  hydroxide  phase 
were  subjected  to  electron  bombardment  for  subsequent 
Ion  detection  In  a  12-in.  60*  direction-focusing  mass 
spectrometer.  Through  a  study  of  positive  Ions  pro¬ 
duced,  appearance  potentials,  Ion  current  ratios,  and 
dependence  of  Ion  currents  on  experimental  conditions 
the  neutral  molecular  speclee  In  the  vapor  have  been 
Identified  and  thermochemical  data  have  been  obtained. 
(Contractor's  abstract) 


COR.1S:001 

Cornell  U.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

INELASTIC  MOLECULAR  COLLISIONS  WITH  A  MAX¬ 
WELLIAN  INTERACTION  ENERGY,  by  B.  Wldom.  Mar. 
IS,  1857  [45]p.  lncl.  diagrs.  table.  (AFOSR-TN-57-128) 
(AF  18(603)111)  AD  120485  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Philadelphia,  Pa.,  Mar.  21-23,  1857. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  n, 
v.  U:  lSJ.  air'.  51,  1657. 

Also  published  In  Jour.  Chem.  Phye.,  v.  27:  840-852, 


The  radial  SchrSdtnger  equation  for  arbitrary  values  of 
the  angular  momentum  Is  solved  exactly  with  a  repul- 

el  ve  R~*  potential  energy,  the  volutions  being  Mathieu 
functions  whose  arguments  are  linear  functions  of  log 
R.  These  solutions  are  then  applied  to  the  problem  of 
vibrational  relaxation  In  the  distorted  wave  approxima¬ 
tion.  Em  ptosis  Is  given  to  the  case  In  which  the  ener¬ 
gy  which  Is  exchanged  In  the- Inelastic  collision,  <  ,  Is 

o 

very  much  greater  than  the  smaller  of  the  energies  of 
the  Incident  and  emergent  waves.  It  le  found  that  In  this 
case  the  energy  exchange  probability  per  collision  Is 
proportional  to  a  sinusoidal  factor  which  may  have  a 
value  anywhere  between  0  and  1,  depending  on  the  pre¬ 
cise  magnitude  of  t  ;  to  a  factor  which  decreases  as 
0 

the  exponential  of «  i;  and  to  a  factor  which  depends 
o 

on  the  angular  momentum  quantum  number,  1,  am.  on 
the  e nailer  of  the  Incident  and  emergent  wave  numbers, 

k.  This  last  factor  Is  evaluated  for  fixed  1  with  k*1 
much  less  than  the  effective  range  of  molecular  Inter¬ 
action;  for  fixed  1  with  k**  much  greater  than  the 
effective  range;  and  for  1  large  with  k  fixed.  The  re¬ 
laxation  time  le  obtalned’and  both  Its  magnitude  and 
temperature  dependence  are  discussed.  Over  an  ap¬ 
propriate  range  of  temperature  It  Is  found  to  decrease 
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as  the  exponential  o f  -T*^®,  which  Is  not  the  aame  a* 

the  Landau-Teller  exponential  of  T*1^®.  The  tem¬ 
perature  dependence  found  In  the  preaent  work  la  In 
better  agreement  with  the  observed  hlgh-temperature 
vibrational  relaxation  of  oxygen,  and  eeaentlally  per¬ 
fect  agreement  la  obtained  when  the  preaent  approxi¬ 
mation  methoda  are  applied  with  an  exponential  Inter¬ 
action  energy.  The  magnitude  of  the  relaxation  time, 
however,  is  .ut  predicted  nearly  eo  well  aa  la  lta 
temperature  lependeuce.  (Contractor's  abatract) 


COR.  15:002 

Cornell  U.  Dept  of  Chemiatry,  Ithaca,  N.  Y. 

CHARACTERISTIC  EXPONENT  FOR  THE  RADIAL  WAVE 
EQUATION  WITH  A  MAXWELLIAN  POTENTIAL,  by  E. 
Drauglle  andB.  Wldom.  Sept.  15,  1057,  6p.  lncl.  table. 
(AFOSR-TN-S7-506)  (AF  18(603)111)  AO  136582 

Unclassified 

Also  published  In  Jour.  Chem.  Phva..  v.  28:  300-310. 

WE.  iBIL  - 

A  solution  la  given  to  the  radial  SchrOdlnger  equation 

with  a  repulsive  R~*  potential  by  means  of  the  transfor¬ 
mation  to  a  standard  Mathleu  equation.  The  associated 
characteristic  exponent  In  the  Mathleu  equation  le  an 
Important  parameter  In  determining  the  properties  of 
the  solution.  Values  of  this  exponent  have  been  calculated 
for  the  six  lowest  angular  momentum  states  and  for  a 
range  of  energies  of  interest  In  molecular  dynamics. 
(Contractor's  abstract,  modified) 
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Cornell  U.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

RELAXATION  OF  THE  STRING  OSCILLATOR,  by 
B.  Wldom.  (1858]  26p.  lncl.  dlagr.  (Technical  note 
no.  3)  (AFOSR-TN-58-12)  (AF  18(603)111)  AD  148051 

Unclassified 

Also  published  In  Jour.  Chem.  Phye.,  v.  28:  818-925, 
May  1858. 

A  single  collision  between  an  oscillator  and  an  Im¬ 
pinging  particle  usually  consists  of  a  multiplicity  of 
Impacts.  If  the  oscillator  la  a  particle  on  an  laexten- 
aible  string  (mechanically  equivalent  to  a  particle  In  a 
box),  and  If  It  Interacts  Impulsively  with  particles  of 
Identical  mass  Incident  along  Its  Une  of  oscillation, 
then  each  collision  either  consists  of  a  single  Impact, 

In  which  case  momentum  Is  exchanged,  or  of  a  double 
Impact,  In  which  case  there  Is  no  net  momentum  ex¬ 
change.  The  transition  probability  Is  calculated  ex¬ 
actly,  and  the  resulting  Integra-differential  equation 
for  the  oscillator  distribution  function  is  solved  ex¬ 
plicitly.  it  is  shown  that  the  approach  to  equilibrium  la 


not  In  general  exponential  In  the  time,  even  In  Its  last 
stages,  but  that  it  may  be  made  so  with  a  special  Initial 
distribution.  The  effect  of  Impact  multiplicity  on  the 
time  of  relaxation  Is  discussed.  (Contractor's  abstract, 
modified) 


COR.15:004 

Cornell  U.  Dept,  of  Chemiatry,  Ithaca,  N.  Y. 

ONE-DIMENSIONAL  INELASTIC  COLLISIONS  WITH 
IMPULSIVE  INTERACTIONS,  by  B.  Wldom.  [July  1858] 
[31]p.  lncl.  dlagrs.  (AF06R-TN-S8-885)  (AF  18(603)111) 
AD  162228  Unclassified 

Presented  at  meeting  of  the  Amer.  Phye.  Soc.,  Chicago, 
lit.,  Mar.  27-28,  1858. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  H, 
v.  2:  140,  Mar.  27,  1858. 

Also  published  in  Jour.  Chem.  Phys.,  v.  30:  238-245, 
JanTTWE - 

A  linear  oscillator  interacting  impulsively  with  a  free 
particle  Incident  along  Its  line  of  oscillation  will  In  gen¬ 
eral  suffer  a  change  In  state;  and  this  model  may  be 
taken  to  represent  an  Inelastic  molecular  collision.  It 
Is  pointed  out  that  this  picture  le  substantially  equiva¬ 
lent  to  that  used  by  Castellan  and  Hulburt,  with  one 
modification.  The  problem  Is  formulated  for  both  quan¬ 
tum  and  classical  mechanics.  Explicit  transition  prob¬ 
abilities  are  calculated  for  two  extreme  cases:  (1)  the 
mass  and  momentum  of  the  Incident  particle  are  email, 
while  Its  energy  la  fixed;  (11)  the  mass  of  the  Incident 
particle  is  small  and  Its  snergy  Is  large,  while  Its 
momentum  le  fixed.  The  quantum  form  of  approxima¬ 
tion  (1)  Is  essentially  the  approximate  theory  of 
Castellan  and  Hulburt.  In  the  preaent  paper  the  emphasis 
Is  on  approximation  (U),  for  which  It  Is  shown  that  In 
both  the  classical  and  quantum  theorize  the  average 
energy  transferred  to  aa  oscillator  of  mass  m  by  an 

2  """ 

Incident  particle  of  momentum  £  la  2g  /m,  whatever 
the  law  of  force  of  the  oscillator  and  whatever  Its  initial 
state.  It  Is  also  shown  In  this  approximation  that  the 
classical  transition  probability  for  the  harmonic  oscil¬ 
lator  may  be  recast  In  a  pseudoquantum  form  eo  as  to 
allow  direct  comparison  with  the  quantum  mechanical 
transition  probability  over  the  whole  range  of  momenta 
of  the  Incident  particle.  (Contractor's  abstract) 


COR. 16:001 

Cornell  U.  Dept,  of  Chemistry,  Ithaca,  N.  Y. 

THE  FORMATION  OF  A  DINUCLEAR  Cr(ID)  SPECIES 
BY  OXIDATION  OF  CKROMOU3  SOLUTIONS,  by  M. 
Ardon  and  R.  A.  Plane.  Oct.  23,  1958,  12p.  lncl.  taoie, 
refs.  (AFOSR-TN-58-936)  (AF  49(838)278)  AD  205080 

Unclassified 
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A l*o  published  In  Jour.  Amer.  Chen..  Soc„  v.  18:  8197- 
3200,  July  S,  1858. 

The  dissolved  chromic  specie*  formed  when  chromoue 
perchlorate  is  oxidized  In  aqueous  eolutlon  by  molecular 
oxygen  la  shown  by  visible  spectrum  and  behavior  to¬ 
ward  a  cation  exhange  reein  to  be  the  same  as  the  hydro¬ 
lytic  polymer  which  forms  first  when  chromic  solutions 
are  refluxed.  Analysis  of  die  eolutlon  for  chromium, 
perchlorate,  and  free  add  shows  the  species  to  have  a 
charge  of  +2  per  Cr  atom.  Ion  exchange  experiments 
Indicate  that  *4  Is  the  most  likely  charge  for  the  entire 
species,  which  is  consistent  with  Its  being  a  dlnuelear 
Cr(IH)  species  with  the  two  Cr  atoms  bound  by  either  an 
O  or  two  OH  bridges.  This  same  product  can  be  formed 

by  oxidation  of  Cr**  with  Tl*9  and  In  lower  yield  by 
ClOj,  HC10,  Cr  and  HjOj.  It  is  absent  when  the 

oxidation  is  performed  with  Fe*9,  Cu**,  Clj,  or  Br^. 

It  le  believed  that  the  dimer  results  from  reaction  of 

the  Intermediate  Cr(TV)  with  Cr**.  (Contractor’s 
abstract) 


COR.02:004 

Cornell  U.  Dept  of  Engineering  Physics,  Ithaca,  N.  Y. 

INTERNAL  FRICTION  STUDIES  IN  IMPURITY-DOPED 
SINGLE  COPPER  CRYSTALS,  by  R.  R.  Stevens,  Jr. 

Feb.  1,  1957,  50p.  lncl.  dlagre.  tables.  (Technical  rept 
no.  2)  (AFOSR-TR-97-11)  (AF  18(800)1000)  AD  120411 

Unclassified 

The  temperature  dependence  and  amplitude  dependence 
of  the  Internal  friction  of  lmpurlty-doped  single  copper 
crystals  was  measured  In  the  temperature  range  of 

27*C  to  000*C  and  In  the  strain  amplitude  range  of  10"* 

to  10  *  at  frequencies  Is  the  kilocycle  range.  The  meth¬ 
od  of  measurement  consisted  In  exciting  reeds  In  trans¬ 
verse  modes  of  vibration  and  then  determining  the  de¬ 
cay  time  of  the  resulting  free  damped  vibrations.  The 
results  obtained  are  compared  with  those  of  other  In¬ 
vestigators  and  are  interpreted  in  the  light  of  modern 
dislocation  theories.  (Contractor's  abstract) 


COR.02:005 

Cornell  U.  Dept,  of  Engineering  Physics,  Ithaca,  N.  Y. 

AN  INVESTIGATION  OF  LOW  TEMPERATURE  INTER¬ 
NAL  FRICTION  IN  METALS,  by  H.  L.  Caswell.  Sept.  1, 
1957,  lv.  lncl.  illua.  dtagrs.  tables,  refs.  (Technical 
rept.  no.  3)  (AF08R-TR-57-89)  (AF  18(800)1000) 

AD  136597  Unclassified 

Presented  at  Conference  on  Ultrasonic  Energy  Losees  la 
Crystalline  Materials,  Brown  U.,  Providence,  R.  1.,  Sept. 


COR.02:004  -  COR.02:006 


4-6,  1956  and  at  Canadian  Metal  Physics  Conference, 
Kingston,  Ont.,  Sept.  3-5,  1957. 

Also  published  In  part  In  Jour.  Appl.  Phye.,  v.  29:  1210- 

nn,  Aiigriiii.  — 

Equipment  and  techniques  were  developed  for  measuring 
the  Internal  friction  and  Young’s  modulus  of  pure  Cu 
crystals  between  4*  to  300*K  by  using  longitudinal  vi¬ 
brations  at  a  frequency  of  38  to  42  kc.  Measurements 
were  also  made  on  crystals  containing  various  concen¬ 
trations  of  Au  or  Nl.  In  the  99.99%  pure,  annealed, 
single  crystals,-  the  background  decrement  decreased 
monotonlcally  with  decreasing  temperature.  A  sharper 
decrease  near  room  temperature  was  observed  In  Au- 
doped  annealed,  single  crystals,  but  not  In  the  Ni- doped 
crystal.  A  peak  at  180*K  was  observed  In  Au-  or  Nl- 
doped  annealed  reeds.  Cold  work  generally  Increased 
the  background  decrement  up  to  a  2%  reduction  after 
which  it  had  little  effect;  the  temperature  dependence 
was  less  pronounced  than  In  annealed  crystals.  The 
greatest  amplitude  dependence  of  the  internal  friction 
occurred  In  the  pure,  annealed,  single  Cu  crystals.  The 
addition  of  Au  to  Cu  reduced  the  amplitude  dependence 
appreciably.  Nl  produced  the  same  result,  but  to  a  lesser 
degree  than  Au.  Cold  work  also  systematically  reduced 
the  amplitude  dependence.  The  Bordonl  peak  is  not  pres¬ 
ent  In  annealed  samples,  either  pure  or  doped.  The  peak 
la  Introduced  by  cold  working  the  sample.  Cross  rolling 
had  a  more  pronounced  effect  on  the  height  of  the  peak 
than  continued  rolling  In  one  dimension  In  excess  of  a 
3%  reduction.  Increased  cold  work  chitted  the  peak  tem¬ 
perature  to  slightly  higher  values.  Impurities  of  suffi¬ 
cient  concentration  decreased  the  peak  height,  shifted 
the  peak  temperature  to  slightly  lower  values,  and  In¬ 
creased  the  peak  width.  A  second  peak  was  observed  In 
Cu  samples  at  40*K  but  was  much  smaller  than  the 
Bordonl  peak.  A  peak  at  20*K  occurred  In  cross  rolled 
Mg,  but  was  not  present  In  eemi-aimealed  stock  ma¬ 
terial.  (A8TIA  abstract) 


COR.02:006 

Cornell  U.  Dept,  of  Engineering  Physics,  Ithaca,  N.  Y. 

A  HORIZONTAL,  CONTINUOUS  FLOW  CRYOSTAT,  by 
H.  L.  Caswell.  (July  1957]  [3]p.  lncl.  dUgr.  (AF  18- 
(800)1000)  Unclassified 

During  an  Investigation  of  Internal  friction  at  low  tem¬ 
peratures,  It  was  found  dssirable  to  have  a  cryostat  In 
which  samples  of  up  to  seven  inches  In  length  could  be 
mounted  horizontally  and  In  which  measurements  could 
be  nude  at  controlled  temperatures  from  S*K  to  370*K. 
Since  certain  temperature  ranges  were  of  special  sig¬ 
nificance,  it  was  Important  to  be  able  to  regulate  the 
rate  of  Increase  or  decrease  of  temperature  and  to 
cover  the  same  ranges  of  temperature  more  than  once 
at  any  time  during  the  experiment.  It  has  been  found 
that  conventional  cryostats  were  not  suitable  for  this 
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application.  A  continuous  flow  cryostat  having  the 
desired  characteristics  was  developed  and  is  described 
in  this  report. 


COR.02:007 

Cornell  U.  Dept,  of  Engineering  Physics,  Ithaca,  N.  Y. 

REMARKS  ON  THE  THEORETICAL  INTERPRETATION 
OF  THE  BORDONI  FEAK  (Abstract),  by  V.  K.  Par 6 
[1957]  [ljp.  (AF  18(600)1000)  Unclassified 

Presented  at  the  Canadian  Metai  Physics  Conference, 
Kingston,  Ont.,  Sept.  5-7,  1957. 

The  most  promising  explanation  of  the  Bordonl  iow- 
temperature  internal  friction  peak  is  that  of  A.  Seeger, 
since  it  predicts  that  the  temperature  at  which  the  peak 
occurs  should  be  independent  of  the  treatment  of  the 
sample.  However,  it  also  predicts  a  much  narrower 
peak  than  is  observed,  and  a  marked  dependence  on 
strain  amplitude,  also  not  observed.  Various  possible 
sources  of  broadening  of  the  peak  are  considered,  and 
it  is  shown  that  a  distribution  of  activation  energies 
must  exist.  The  shape  of  the  distribution  is  inferred 
from  the  data  presented  by  H.  L.  Caswell  in  the  previ- 
ottspcosT.  To  explain  this,  a  distribution  ol  Internal 
stresses  is  postulated,  and  is  found  to  reduce  the 
strain  amplitude  dependence  and  also  provide  a  distri- 
butiiSi  of  activation  energies.  The  results  are  compared 
with  Caswell's  data.  A  brief  discussion  is  given  of  the 
possibility  of  applying  Seeger's  more  elaborate  theory 
in  this  way.  (Contractor's  abstract) 


COR. 02:008 

Cornell  U.  Dept,  of  Engineering  Fhysics,  Ithaca,  N.  Y. 

SOME  EXPERIMENTAL  RESULTS  ON  THE  BORDONI 
INTERNAL  FRICTION  PEAK  IN  COPPER  (Abstract),  by 
H.  L.  Caswell.  [1957]  [i]p.  (AF  18(600)1000) 

Unclassified 

Presented  at  Canadian  Metal  Physics  Conference, 
Kingston,  Ont.,  Sept.  5-7.  1957. 

The  effect  of  cold  work  and  subsequent  annealing  on  the 
height  and  shape  of  the  Bordonl  internal  friction  peak 
at  about  CO'K  in  a  99.999%  pure  single  crystal  of  copper 
has  been  studied  at  a  frequency  of  40,000  cps.  It  was 
found  that  no  peak  was  present  in  the  annealed  crystal, 
but  that  as  the  crystal  was  subjected  to  increasing 
amounts  oi  coid  work,  higher  peaks  occurred.  Those 
phenomena  are  independent  of  the  stress  amplitude. 
Subsequent  annealing  reduced  the  amplitude  of  the  peak. 
The  addition  of  small  amounts  of  nickel  and  gold  was 
found  not  to  seriously  effect  the  height  or  shape  of  the 
peak.  The  result  of  freezing  in  a  surplus  of  vacancies 
was  also  investigated.  (Contractor's  abstracts 


COR. 02:009 

Cornell  U.  Dept,  of  Engineering  Physics,  Ithaca,  N.  Y. 

EXPERIMENTAL  AND  THEORETICAL  STUDY  OF 
LOW- TEMPERATURE  INTERNAL  FRICTION  IN 
COPPER,  by  V.  K.  Par».  Juiy  1,  1958,  lv.  inci.  iiius. 
diagrs.  tables,  refs.  (Technical  rept.  no.  4)  (AFOSR- 
TR-58-92)  (AF  18(600)1000)  AD  162133;  PB  138958 

Unclassified 

Measurements  were  made  of  internal  friction  in  eoid- 
worked  copper  singie  crystals  as  a  function  of  tempera¬ 
ture  from  4“K  to  300*K  and  at  strains  ranging  from 

10  to  2  x  10  Flexural  vibration  was  used  at  fre¬ 
quencies  in  the  neighborhood  of  5  kc.  Particular  at¬ 
tention  was  given  to  the  Bordonl  peak,  a  prominent 
maximum  at  about  80*K  in  the  curve  of  internal  fric¬ 
tion  versus  temperature,  apparently  representing  a 
thermaiiy-activated  relaxation  process.  The  activation 
energy  of  the  process  was  estimated  as  0.18  ev  by 
comparison  of  the  data  with  that  of  other  investigators 
at  different  frequencies.  A  theory  of  Seeger,  Donth, 
and  pfaff  is  discussed  which  describes  the  interactions 
of  dislocations  with  thermal  stress  waves  and  with 
the  periodic  potential  giving  rise  to  the  Peieris  force. 
The  applicability  ol  this  theory  and  ol  some  modifica¬ 
tions  introduced  by  the  author  is  shown  in  terms  of  the 
activation  energy  and  breadth  of  the  Bordoni  peak,  and 
Us  dependence  on  the  amplitude  ol  oseilVattng  strain 
employed  in  the  measurement.  (Contractor's  abstract 
modified) 
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Cornell  U.  [Dept,  of  Engineering  Physics]  Ithaca,  N.  Y. 


INTERNAL  FRICTION  IN  COPPER  SINGLE  CRYSTALS 
AT  LOW  TEMPERATURES  (Abstract),  by  V.  K.  Parrf, 
T.  R.  Cuykendall,  and  H.  S.  Sack.  [1958]  [l]p.  [AF  18- 
(500)1000]  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc..  Chicago 
til..  Mar.  27-29,  1958. 


Published  in  Bull.  Amer.  Phys.  Soc.,  Series  11,  v.  3- 
125.  Mar.  27.  1958. 


The  Internal  friction  maximum  first  observed  by  Bordoni 
at  about  80*K  is  of  interest  because  it  may  provide  in¬ 
formation  on  lattice  barriers  to  dislocation  motion.  Re¬ 
sults  of  measurements  on  coid-worked  copper  singie 
crystals  vibrated  at  4  kc  are  described  and  compared 
with  the  40  kc  data  of  Casweii  (item  no.  COR. 02:005) 
on  some  of  the  same  samples.  The  effects  of 
frequency,  mode  of  deformation,  impurities,  and  aging 
on  the  position,  height,  and  shape  of  the  peak  are  dis¬ 
cussed.  The  theory  of  Seeger.  Donth,  and  I  faff  predicts 
the  correct  general  behavior  but  gives  a  peak  which  is 
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much  too  narrow  and  shifts  with  changes  in  strain  ampli' 
tude.  Talcing  into  account  the  internal  stresses  in  cold- 
worked  metal  eliminates  the  latter  effect  and  broadens 
the  peak  in  a  way  which  depends  on  the  relaxation  model 
used. 


COR.05:060 

Cornell  U.  [Dept,  of  Mathematics]  Ithaca,  N.  Y. 

THE  FINITE  CONVOLUTION  TRANSFORM,  by  J. 
Blackman  and  H.  Pollard.  Aug.  1957,  14p.  (Rept.  no. 
85)  (AFOSR-TN-57-  \52)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  18(600)- 
885  and  Office  of  Naval  Research)  AD  136442; 

PB  135988  Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc.,  v.  91: 
399-409,  June  1969. 

A  complete  solution  is  found  of  the  integral  equation 
x 

f(x)  -  J0  y(s-t)dk(t),  0  4  x  <  a 

where  f  and  k  are  given  and  V  is  to  be  determined. 

The  method  consists  in  convolving  f  with  suitable  con¬ 
volutions  of  infinite  order.  (Contractor's  abstract) 


The  method  used  in  a  previous  paper  on  the 
Phragmftn-LindelBf  theorem  is  applied  to  some  other 
boundary  conditions.  The  prescribed  growth  functions 
in  the  resulting  theorems  form  successive  steps  of  a 
logarithmic  scale.  The  existence  theorem  in  this 
paper  is  treated  by  means  of  the  Poisson  formula. 
(Contractor's  abstract) 


COR.05:068 

Cornell  U.  Dept,  of  Mathematics,  Ithaca,  N.  Y. 

NON-ABELIAN  COHOMOLOGY  AND  VAN  KAMPEN'S 
THEOREM,  by  P.  Olum.  Aug.  1957,  I8p.  incl.  diagrs. 
(Rept.  no.  68)  (AFOSR-TN-57-485)  AF  18(800)885) 

AD  138478  Unclassified 

Also  published  in  Ann.  Math.,  v.  68:  858-888,  Nov.  1958. 

This  paper  has  two  purposes.  In  the  first  place,  it  de¬ 
velops  material  on  cohomology  with  nonabelian  coeffi¬ 
cients  needed  for  later  work  in  the  homotopy  classifica¬ 
tion  of  mappings;  Included  in  this  is  a  Mayer-Vletorls 
sequence  for  nonabelian  cohomology.  Secondly,  as  an 
application  of  the  Mayer-Vietoris  sequence,  it  gives  a 
new  proof  of  (and  generalizes  considerably)  the  van 
Kampen  theorem  on  the  fundamental  group  of  the  union 
of  two  topological  spaces.  (Contractor's  abstract) 
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Cornell  U.  Dept,  of  Mathematics,  Ithaca,  N.  Y. 


ON  THE  PHRAGMEN-LINDELOF  THEOREM  AND 
SOME  APPLICATIONS,  by  H.  Rademacher.  Aug.  1957, 
20p.  (Rept.  no.  66)  (AF06R-TN-57-453)  (AF  18(600) - 
685)  AD  136443:  PB  135990  Unclassified 


Also  published  in  Math.  Zeitschr.,  v.  72:  192-204, 
1959. 


The  Phragmln-  LindelBf  theorem  for  a  parallel  strip  is 
usually  enunciated  for  a  single  function  and  contains  a 
multiplicative  constant  possibly  depending  on  the  func¬ 
tion.  Here  a  statement  of  the  theorem  is  evolved  which 
is  valid  uniformly  for  an  infinite  set  of  functions  and 
which  U  sharp.  The  basic  idea  is  to  use  a  special  sub¬ 
harmonic  function  for  a  lower  estimate  of  a  harmonic 
function.  Applications  are  made  to  families  of  L(s,  al¬ 
and  C(s)-functlons  with  new  results. 


COR.  05.062 

Cornell  U.  Dept,  of  Mathematics.  Ithaca.  N.  Y. 

THE  i’HRAGMEK-  UNDEIXJF  THEOREM  AND  SUB- 
HAHMONlC  FUNCTIONS,  by  if.  Rademacher.  Aug. 
H*S7,  9p.  (Rept.  no.  67)  (A FOSR-TN- 57-457)  (AF  18- 
,1.00  685)  AD  136448  Unclassified 
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Cornell  U.  [Dept,  of  Mathematics]  Ithaca,  N.  Y. 


AN  EXTREMUM  PROBLEM,  by  H.  Widom. 
12p.  (Rept.  no.  69)  (AFOSR-TN-57-538) 
685)  AD  136522;  PB  135984 


Sept.  1957, 
(AF  18(800)- 
Unclasslfied 


Let  1(8)  be  non-negative  and  lntegrable  on  (-  », »),  and 
I  a!  <  1.  G.  Szego  has  shown  that  the  infemum  of 

(1) 

^  I  I  P(e*  *)  I  2d8, 

taken  over  all  polynomials  P  with  P(a)  *  1  is  given  by 

(2)  f  j 

exp(  -jj,  -  logf(S)  "Tip  cosVm 

.»  1  P 


where  pe1  y  -  e>.  In  this  paper  the  following  result  was 
Let  L  be  a  Unear  functional  on  the  space  of  polynomials, 
then  we  find  the  infemum  of  (1)  taken  over  all  P  with  i.(P) 
-  1.  The  actual  form  of  the  result  is  somewhat  compli¬ 
cated  (in  fact  the  formuU  takes  different  forms  depend¬ 
ing  on  the  behavior  of  f  and  1.)  but  (2)  drops  out  of  it 
quite  easily.  (Contractor's  abstract) 
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Cornell  U.  [Dept,  of  Mathematics]  Ithaca,  N.  Y. 

MANY-VALUED  LOGIC o,  by  J.  B.  Rosser.  Oct.  1957, 
3p.  (Rept.  no.  70)  (AFOSR-TN-57-829)  (AF  18(800)- 
685)  AD  138814  Unclassified 

A  summary  Is  presented  of  a  talk  given  on  July  2,  1657 
at  the  Summer  Institute  In  Symbolic  Logic  at  Cornell 
University.  The  talk  reviewed  the  existing  literature 
on  many-valued  logics  and  expounded  new  results,  as 
yet  unpublished. 


COR. 05:068 

Cornell  U.  Dept,  of  Mathematics,  Ithaca,  N.  Y. 

THE  RELATION  BETWEEN  TURING  MAC!  TNES  AND 
ACTUAL  COMPUTING  MACHINES  (Abstract),  by  R.  J. 
Barkley.  Oct.  1907  [2]p.  (AFOSR-TN-57-C30)  (AF  18- 
(800)885)  AD  138815  Unclassified 

This  Is  a  summary  of  a  talk  given  at  the  Logic  Institute 
on  July  9.  Theoretical  studies  of  computing  machinery 
are  usually  based  on  an  Idealised  type  of  machine,  known 
as  a  Turing  machine.  On  the  basis  of  a  comparison  of 
Turing  machines  with  actual  machines.  It  Is  concluded 
that  this  sort  of  theoretical  study  Is  Justified. 


COR.05:087 

Cornell  U.  Dept,  of  Mathematics,  Ithaca,  N.  Y. 

REAL  ROOTS  OF  DIRICHLET  L-SER1ES,  H,  by  R.  J. 
Barkley.  Oct.  1957,  31p.  incl.  tables.  (AFOSR-TN- 
57-631)  (AF  18(600)685)  AD  136618  Unclassified 

We  consider  a  real  character  x  (mod  k)  and  the  corre¬ 
sponding  L-series,  L(s,  x).  We  show  that  for  k  *  986 
there  are  no  positive  aeros  of  L(s,  x)  r-A  that  for 
k  40,000  there  are  no  zeros  P  with  0.99  *  o.  These 
results  have  important  applications  to  the  distribution 
of  primes  in  arithmetic  progressions.  (Contractor's 
abstract) 


COR. 05:063 

Cornell  U.  Dept,  of  Mathematics,  Ithaca.  N.  Y. 

SPECTRAL  SYNTHESIS  rCP  THE  CIRCLE,  by  C.  S. 
Hera.  Nov.  1957,  7p.  (Rept.  no.  73)  (AFOSR-TN-57- 
694)  (In  cooperation  with  Institute  for  Advanced  Study, 
Princeton.  N.  J.)  (AF  18(600)665)  AD  136687. 

PB  135980  Unclassified 

Also  published  in  Aim.  Math.,  v.  68.  709-712.  Nov.  1958. 

Spectral  synthesis  holds  (or  the  (circumference  of  the! 


2 

unit  circle  in  Euclidean  R  .  (Contractor's  abstract) 


COR.05:089 
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A  W1ENER-HOPF  EQUATION  OF  THE  FIRST  KIND, 
by  H.  Pollard  and  H.  Wldom.  Dec.  1957,  8p.  (Rept.  no. 
74)  (AFOSR-TN-57-750)  (AF  18(800)885)  AD  136738 

Unclassified 

A  solution  is  given  of  the  Wiener-Hopf  equation 

f(x)  *  J  k(y)«s(x  +  y)dy,  x  >  0  under  the  assumptions 
0 

(1)  k  t  L(0,“);  (2)  k  /  0  in  the  neighborhood  of  zero; 

(3)  the  Laplace  transform  K(s)  *  f  e’Sxk(x)dx  has  no 

0 

zeros  in  the  closed  right  hsmd-plane;  and  (4)  <e»Lp(0,*) 
for  some  p  In  1  <  p  <  2. 


COR. 05:070 

Cornell  U.  Dept,  of  Mathematics,  Ithaca,  N.  Y. 

A  THEOREM  ON  POWER  SERIES  WHOSE  COEFFI¬ 
CIENTS  HAVE  GIVEN  SIGNS,  by  W.  H.  J.  Fuchs.  [1657] 
[7]p.  (AF  18(600)685)  Unclassified 

Published  in  Proc.  Amer.  Math.  Soc.,  v.  8:  443-449, 
June  1951!. 

The  well-known  theorem  of  Hurwitz  and  P61ya  (Acta 
Math.,  v.  40:  179-183,  1915)  says  that  If  I  a^zk  Is  a 

power  series  with  finite  radius  of  convergence  then  It 

Is  possible  to  find  a  sequence  f  e.  5  (e  •  *  1)  such  that 
k  ax 

the  series  £  e^z  has  the  circle  of  convergence  as 

natural  boundary.  In  the  present  paper  the  following 
sort  of  converse  to  the  above  results  is  proven.  If 
tek !  is  a  sequence  with  e^  *  *  1  then  there  is  always  a 

power  series  £  at^**4,  a^  *  0,  of  finite  radius  of  conver¬ 
gence  such  that  the  series  l  e^a^z*  can  be  analytically 

continued  across  a  semi -circle  on  its  circle  of  conver¬ 
gence.  It  is  shown  that  the  semi-circle  cannot  be  re¬ 
placed  by  a  larger  arc.  It  remains  an  open  question  to 
find  a  corresponding  theorem  for  the  case  in  which  e^ 

is  a  given  sequence  of  complex  numbers  of  absolute 
value  one.  (Math.  Rev.  abstract) 
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[Cornell  U.  Dept,  of  Mathematics,  Ithaca,  N.  Y.] 

SINGULAR  INTEGRAL  OPERATORS,  AND  DIFFEREN¬ 
TIAL  EQUATIONS,  by  A.  P.  Calderfin  and  A.  Zygmund. 
[1957]  [21]p.  (AF  18(600)685)  Unclassified 

Published  in  Amer.  Jour.  Math.,  v.  79:  901-921,  Oct. 
1957. 

Let  p(u)  be  a  linear  partial  differential  operator  with 
smooth  coefficients  and  of  homogeneous  order  m.  Then 

P  -  HAm  where  A  is  a  square  root  of  the  Laplacian  and 
H  is  a  singular  operator.  With  each  singular  integral 
operator  there  is  associated  a  function  in  a  one-to-one 
fashion.  This  correspondence  is  linear  and  pseudo- 
multiplicative  in  the  sense  that,  modulo  a  class  of  regu¬ 
lar  operators,  singular  Integral  operators  can  be  multi¬ 
plied  (in  the  sense  of  operator  composition)  by  simply 
multiplying  their  symbols.  Hie  regular  operators  in 
that  class  have  the  property  of  remaining  bounded  after 
being  multiplied  on  the  left  or  on  the  right  by  A.  A  de¬ 
tailed  study  is  presented  of  the  properties  of  singular 
integral  operators  in  their  connection  with  the  operator 
A. 


COR. 05:072 

Cornell  U.  Dept,  of  Mathematics,  Ithaca,  N.  Y. 

ON  THE  PARTITION  FUNCTION  OF  A  ONE-DIMEN¬ 
SIONAL  GAS,  by  M.  Kac.  Mar.  1958  [10]p.  (Rept.  no. 
75)  (AFOSR-TN-58-201)  (AF  18(600)685)  AD  152234; 
PB  140050  Unclassified 

Also  published  In  Phys.  Fluids,  v.  2:  8-12,  Jan. -Feb. 
1959. 


The  grand-partition  function  of  a  one-dimensional  gas 
is  calculated  with  the  potential  V(x)  given  by  the  formula 


f  ♦  »,  0  a  <  » , 


The  crucial  feature  of  the  potential  responsible  for  the 

—  v't 1 

success  of  the  calculation  is  that  e  is  the  correla¬ 


tion  function  of  a  stationary.  Gaussian,  Markofflan 
process  (the  Omsteln-Uhlenbeck  process). 


COH.05  073 

C  irnell  U.  Dept,  of  Mathematics,  Ithaca,  N.  Y. 

OPTIMUM  DESIGNS  IN  REGRESSION  PROBLEMS,  by 
J.  Kiefer  and  J.  Wolfowiti.  Feb.  1959,  35p.  incl.  refs. 
(Rept.  no.  79)  (AFOSR-TN-58-3B9)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF  18- 
600)085  and  Office  of  Naval  Research)  AD  154298. 

1  B  140048  Unclassified 


Also  published  in  Ann.  Math.  Stat.,  v.  30:  271-294, 
June  1959. 


Computational  procedures  are  developed  for  finding 
r  ptimum  designs  in  regression  problems  of  estimation 
and  testing  hypotheses.  The  theory  is  developed  for  the 
case  where  the  desired  inference  concerns  just  one  of 
the  regression  coefficients;  illustrative  examples  are 
given.  Hie  theory  for  the  case  of  interference  on  several 
coefficients  is  also  developed.  The  problem  of  global 
estimation  is  treated  for  the  regression  function  rather 
than  that  of  the  individual  coefficients. 


COR. 05:074 

Cornell  U.  Dept,  of  Mathematics,  Ithaca,  N.  Y. 

INVERSION  OF  TOEPLITZ  MATRICES,  by  A.  [P.  ] 
Calderdn,  F.  Spltzer,  and  H.  Widom.  Mar.  1958,  16p. 
(Rept.  no.  76)  (AFOSR-TN-5B-489)  (AF  18(600)685} 

AD  -58297;  PB  140047  Unclassified 

Also  published  in  Illinois  Jour.  Math.,  v.  3:  490-498, 

Dec.  1655.  - 

Conditions  are  found  for  the  invertiblllty  of  the  Toeplltz 

matrix  T  •  (c^  ^  J,k  •  0,  1 .  In  case  I c^ •  <“,  T 

is  a  bounded  operator  on  the  space  of  bounded  sequences 
and  a  necessary  and  sufficient  condition  for  the  invertl- 

billty  of  T  is  found,  and  the  matrix  T"1  is  produced.  As 
a  consequence  of  the  theory  a  Tauberian  theorem  is 

•  ik$ 

proved.  In  case  cfce  is  in  L,  (-»,*),  T  Is  a 

bounded  operator  on  the  space  of  square  summable 
sequences  and  a  sufficient  condition  if  found  for  the  in- 
vertibility  of  T.  (Contractor’s  abstract) 


COR. 05:075 
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MINIMAX  FUNCTIONS,  CONFIGURATION  FUNCTIONS 
AND  PARTITIONS,  by  R.  P.  Agnew.  May  1958,  27p. 
incl.  tables.  (Rept.  no.  77)  (AFOSR-TN-58-490)  (AF  18- 
(600)685)  AD  158298;  PB  140068  Unclassified 

TWo  classes  of  functions  defined  by  R.  W.  Murphy  (IBM 
Jour.  Research  and  Development,  v.  1:  158-170,  1957) 
are  Investigated:  class  Fn  of  minimax  functions,  and 

class  G  of  functions  called  configuration  functions, 
n 

Each  (unction  is  continuous  of  F  and  in  G  .  When 

n  n 

n  >  2.  G  contains  discontinuous  as  weli  as  continuous 
n 

functions.  Proof  is  presented  of  Murphy’s  conjecture 

that  each  continuous  function  in  G  is  continuous  in  F 

»  n 

so  that  F  •  CG  where  C  is  the  ciass  of  continuous 
n  n 
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function*,  and  the  results  show  how  the  values  of  a 

function  g  in  CG_  determines  the  f  In  F  to  which  it  is 
n  n 

equal.  A  partition  problem  which  was  originated  by 
Dedekind  and  which  is  related  to  the  determination  of 
the  number  of  free  distribution  lattices  having  n  gener¬ 
ators  is  presented. 


COR. 05: 076 
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THE  MAXIMUM  ACHIEVABLE  LENGTH  OF  AH 
ERROR  CORRECTING  CODE,  by  J.  Wolfowlte.  (1858) 
[5]p.  (AFOSR-TN-58-538)  (In  cooperation  with 
Technlon-Israei  Inst,  of  Tech.,  Haifa)  (AF  18(600)685) 
AD  158348  Unclassified 

Also  published  In  Illinois  Jour.  Math.,  v.  3:  454-458, 
Sept.  1654" - 


ON  RAPIDLY  MIXING  TRANSFORMATIONS  AND  AN 
APPLICATION  TO  CONTINUED  FRACTIONS,  by  M.  Kac 
andH.  Kesten.  June  1958,  5p.  (Rept.  no.  78)  (AFOSR- 
TN-58-491)  (AF  18(600)685)  AD  158289 

Unclassified 


Also  published  In  Bull.  Amer.  Math.  Soc.,  v.  64:  283- 
287,  Sept  1958. 


Proof  1*  presented  of  the  theorem:  Let  0  be  a  measure 
space  (of  total  measure  1)  i  d  let  T  be  a  measure  pre¬ 
serving  transformation  in  the  sense  that  pfT'^A))  • 

pf  A>,  where  T_1(A)  denotes  the  Inverse  image  of  A 
(not  assuming  that  T  is  necessarily  one-to-one).  Let 


VM 


k 

and  consider  Z 
k- 1 


V(Tka.). 


Under 


suitable  conditions  on  T,  the  conditional  measure 


approaches,  as  n  tend*  to  infinity,  1  j  e 

oTJi  J  _ 


du 


The  author  uses  results  described  In  previous  articles 
(Hi.  Jour.  Math.,  v.  1:  581-606,  1957,  and  Hi.  Jour. 

Math.,  v.  2:  137-141,  1958)  to  obtain  bounds  for  the  site 
of  an  error-correcting  block  code  in  a  discrete  channel 
with  memory  m.  The  bounds  do  not  Involve  the  statistical 
nature  of  a  source  feeding  to  the  channel.  That  is,  there 
exists  a  functional  J  of  the  channel  error  probabilities 
which  has  the  following  property.  Let  «  >  0  and  A  >  o 
be  arbitrary,  and  let  n  be  sufficiently  large.  Then  there 
exists  a  block  code  of  block  length  n  which  handles 

2n(J-')  code  SMjUMtCM  wtth  probability  of  error  less 
than  A  each,  but  no  code  of  block  length  n  and  error  bound 

A  contains  more  than  2n^J+<^  code  sequences.  If  the 
channel  capacities  for  independent  [Markov,  ergodic 
stationary]  sources  are  CQ  [Cj,  CJ(  respectively],  then 

C0  *  C1  *  ^2  *  *uthor  conjectures  that  Cj  <  J 

when  m  >  1.  He  reduces  the  problem  for  m  >  0  to  the 
memoryless  case  (m  •  0)  by  considering  subblocks  oi 
suitable  length  and  discarding  the  small  fraction  (esen- 
tiaiiy,  r  In  J  a  <)  of  received  symbols  at  the  end  of  each 
subblock  which  produce  memory  between  subblocks.  Thus 
the  spread  of  o(l)  of  bounds  for  the  case  m  '  0  is  larger 

.p 

than  the  corresponding  spread  0(n  ’)  the  author  has  ob¬ 
tained  in  the  case  m  -  0  [above  references],  (Math.  Rev. 
abstract) 
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where  o  is,  In  general,  not  known  explicitly.  The  con¬ 
dition  imposed  on  T  la  that  of  exponential  rapid  mixing, 
if  v  U  a  measure  absolutely  continuous  with  respect  to 
the  invariant  measure  p  then,  for  every  measurable  set 

A,  T'k(A)  -  P  T*k(A):'  * 

! v  T'k(A) 1  -  p  A:'f  Hve',kptA', 
where  »  >  0  la  an  absolute  constant  a^d  H^  a  constant 
which  may  depend  on  the  measure  v .  (ASTI A  abstract) 


ASYMPTOTIC  MINIMAX  CHARACTER  OF  THE  SAMPLE 
DISTRIBUTION  FUNCTION  FOR  VECTOR  CHANGE 
VARIABLES,  by  J.  Kiefer  and  J.  Woifowitz.  [1858]  [27]p. 
(AFOSR-TN-58-534)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  16(600)685  and 
Office  of  Naval  Research)  AD  158350  Unclassified 

Also  published  In  Ann.  Math.  Stat.,  v.  30:  463-488, 

June  1959. 

The  authors,  in  a  Joint  paper  with  (Dvorettky,  Kiefer, 
and  WoifowiU,  Ann.  Math.  Statistics,  v.  27:  642-669, 
1956)  have  shown  that  for  a  very  general  class  of  weight 
functions  the  sample  distribution  Is  an  asynptotlealiy 
mlmmax  estimator  of  the  distribution  of  a  real  valued 
random  variable,  in  the  present  paper  simitar  results 


•  • 


•  •  •  • 


*  \ 


•  •  • 


•  •  •  •  • 
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are  obtained  lor  (Unite  dimensional)  vector-valued 
random  variables.  The  method  ol  the  quoted  paper 
must  be  greatly  modified  since  the  "distribution-free" 
properties  of  the  sample  d.f.  no  longer  hold.  The 
authors  utilize  their  previous  results  (Trans.  Amer. 
Math.  Soc.,  v.  87:  173-186,  1SS8)  on  the  deviation  of  the 
sample  d.f.  from  the  true  d.f.  In  the  multl-dimenslonal 
case.  From  the  uniformity  of  approach  of  the  d.f.  of 
the  normalized  maximum  deviation  to  Its  limit  the 
aut'.ors  deduce  the  existence  of  an  approximately  least 
favorable  distribution  and  proceed  hence  to  prove  the 
following  result:  Let  W(r),  for  r  i  0,  be  continuous, 
non-negative,  non-decreasing,  not  Identically  zero  and 

satisf;  (•)  /.  rW(r)e’'",n  r*  dr  <•  (effl'  being  a  posi¬ 
tive  constant  depending  only  on  m);  then  the  sequence 
of  sample  d.f.  is  asymptotically  mlnlmax  relative  to 
the  sequence  of  weight  functions 

Wn(F,g)  -  W(n*supt  lf(z)  -  F(z)  I) 

and  the  family  of  all  m-dimenslonal  d.f.  F.  A  similar 
result  with  c^'  replaced  by  2,  Is  proved  for  integral 

weights  Wn(f,g)  *  Jw(nf)F(x)  -  g(x)|)dx.  Generaliza¬ 
tions  to  other  loss  functions,  etc.,  are  indicated. 

(Math.  Rev.  abstract) 
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UNIQUENESS  IN  THE  CAUCHY  PROBLEM  FOR 
PARTIAL  DIFFERENTIAL  EQUATIONS,  by  A.  P. 
Calderta.  [1958]  [21<p.  lncl.  refs.  (AF  18(600)683) 

Unclassified 

Published  in  Amer.  Jour.  Math.,  v.  80:  18-33,  Jan. 

19W. 

The  problem  of  distinguishing  all  the  types  of  partial 
differential  equations,  whoss  solutions  are  uniqusly 
determined  by  Cauchy  data,  is  of  widespread  current 
interest.  In  the  paper  under  review,  considerable  ad¬ 
vances  are  made  in  the  general  solution  of  this  problem 
on  the  hypothesis  that  the  (real  and  complex)  character¬ 
istics  of  the  equations  considered  are  non-mul tipis. 
Linear  equation:  first  are  considered,  then  systems  of 
linear  equations,  and  finally  non-linear  equations  and 
systems  reduced  by  well  known  methods  to  the  linear 
case.  The  smoothness  required  of  the  coefficients  in 
the  linear  cases,  and  of  the  differential  equations  In  the 
non-linear  cases,  is  light.  Uniqueness  In  Cauchy's  prob¬ 
lem  then  ia  established  for  second  and  third  order  equa¬ 
tions  in  any  number  ol  Independent  variables  (the  second 
order  case  la  already  known  from  Aronszajn,  Jour. 

Math,  l  ures  Appl.,  v.  36:  233-249,  1957),  for  equations 
of  any  order  not  in  three  independent  variables,  and  for 
systems  of  equations  not  in  three  or  four  independent 
variables.  The  method  is  based  on  the  fact  lliat  a  linear 
dillerrntul  operator  Au  oi  homogeneous  order  m  defined 
on  all  Euclidean  space  and  with  bounded  coefficients  is 


representable  as  Au  •  U/mu,  where  A  Is  a  square  root 
of  the  negative  of  the  Laplael&n,  and  H  Is  a  singular 
Integral  operator.  This  fact,  in  the  light  of  properties  of 
A  and  H  previously  established  by  Calder6n  and  Zygmund 
(Amer.  Jour.  Math.,  v.  79:  901-921,  Oct.  1937),  makes 
possible  the  reduction  of  the  uniqueness  problem  to  a 
relatively  simple  form.  (Math.  Rev.  abstract) 
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ASYMPTOTIC  DISTRIBUTION  OF  STOCHASTIC 
APPROXIMATION  PROCEDURES,  by  J.  Sacks.  [1958] 
[33]p.  lncl.  refs.  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  [AF  18(600)685]  and  Office 
of  Naval  Research)  Unclassified 

Published  In  Ann.  Math.  Stat.,  v.  29:  373-405.  June  1958. 

The  asymptotic  behavior  ia  studied  of  the  Robbina- 
Munro  and  Kiefsr-Wolfowltz  procedures.  The  result 
concerning  Robbins- Munro  is  reproduced.  Let:  (1)  M(x) 
be  Bor  el -measurable,  (x  -  9)(M(x)  -  <*)  a  0  and 
lM(x)  -  art  <  Klx  -  §|  for  all  x,  M(x)  -  «♦  a  (x  -  •)  ♦ 

•  I 

o(lx  -  #1)  as  x  -  8,  with  or,  ■>  0  and  inf  lM(x)  -  n|  >  0 

over  every  compact  Interval  not  containing  9;  (3)  Z(x) 
be,  for  every  x,  a  random  variable,  suj .  Z(x)  <  *, 

EZ*(x)  -  o1  as  x  -  8  and  llm.^  Um(_  Q 

*“** I x- 8 1  <  <  r;  lz(x)|  >  R}  **<*»  *  0:  <*>  *n  ■  A/n 

with  A  >  1/(2*,).  Then  If  EX,*  -  •  and  Xn+,  * 

X  -  a  [M(x  )  -  a  ♦  Z(x  )],  It  follows  that 
n  n  n  n 

n^(X  -  0)  Is  asymptotic  ally  normally  distributed  with 
n  2  2 

mean  0  and  vartancs  A  a  /(2Aa,  -  1).  The  first  results 

of  this  nature  were  proved  by  K.  L.  Chung  [Ann.  Math. 
Stat.,  v.  25:  463-483,  1954],  Chung  and  his  followers 
used  the  method  of  moments;  this  peper  utilizes  Instead 
a  central  limit  thcci-on  for  dependent  random 
variables  and  this  enrbles  him  to  obtain  asymptotic 
normality  under  mor*  .jeneral  conditions  than  hitherto. 
Some  remarks  on  "bes  oaetble"  aspects  of  the  results 
are  made  and  the  multidimensional  case  is  also  treated. 
(Math.  Rev.  abstract) 
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Cornell  U.  [Dept,  of  Mathematics]  Ithaca,  N.  Y. 

INVERSION  OF  AN  INTEGRAL  TRANSFORM,  by  H. 
Pollard  and  H.  Widow..  [1938]  [3|p.  (AF  18(600)685) 

Unclassified 

published  in  Proc.  Amer.  Math.  Soc.,  v.  9  598-602, 

Aug.  I55T 
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Inversion  formulas  are  given  for  the  Integral  trans¬ 
formation 


f(x)  *  f  k(y)«  (x  +  y)dy  (x  >  0) 

0 

under  the  conations  that  k»L(0,  •);  k/  0  near  0; 

Of  L^(0,*)  for  some  p  In  1  <  p  <  2;  and  the  transform 

K(s)  -  f  e-  ,xk(x)dx#0  has  no  teros  In  the  closed 
0 


right  half-plane.  The  conclusions  are: 


o(x)  *  11m  llm  —  J  f(x+y)dy  f  - dt, 

■  _  will. 


4-0+  c-0+  2* 


and 


c(x)  *  llm  llm  —  f  f(x+y)dy  f  - — * 
4-0+  c-0+  2*  0  -■  l£i 


K(lt) 

-I6t  lty-(|t| 


K(it) 


tor  almost  all  x  and.  In  particular,  at  all  points  of  right- 
continuity  of  c. 


COR.05:082 

Cornell  U.  [Dept,  of  Mathematics]  Ithaca,  N.  Y. 

A  THEOREM  ON  THE  NEVANLINNA  DEFICIENCIES 
OF  MEROMORPHIC  FUNCTIONS  OF  FINITE  ORDER,  by 
W.  H.  J.  Fuchs.  [1956]  (7]p.  (AF  18(600)665) 

Unclassified 

Published  In  Ann.  Math.,  v.  68:  203-209,  Sept.  1958. 


July  1959. 

Also  publlahed  In  Methods  of  Experimental  Physics, 

N.  Y.,  Academic  Press,  v.  6  (Part  B):  281-292,  1959. 

A  review  of  the  theory  and  experimental  results  on  the 
x-ray  methods  for  the  determination  of  the  electronic 
band  structure  of  solids  Is  given.  The  x-ray  energy 
level  diagram  Is  discussed  and  the  role  of  x-ray  excita¬ 
tion  states  considered.  The  absorption  spectra,  widths 
of  the  lines  and  lifetimes  of  the  x-ray  states  are  pre¬ 
sented.  Experimental  data  are  presented  for  Hie  metals 
Na,  Mg,  Al,  Nl,  Cu,  and  Zn.  The  Insulator  KC1  Is  dis¬ 
cussed  In  detail. 


COR.07:018 

Cornell  U.  Dept,  of  Physics,  Ithaca,  N.  Y. 

THE  ENERGY  GAP  BETWEEN  THE  VALENCE  BAND 
AND  THE  CONDUCTION  CONTINUUM  IN  THE  ALKALI 
HALIDES,  by  E.  L.  Jossem.  Oct.  20,  1957,  14p.  lnel. 
dtagrs.  (Technical  rapt  no.  9)  (AFOSR-TN-57-640) 

(AF  18(600)300)  AD  136627  Unclassified 

Information  was  obtained  on  the  magnitude  of  the  energy 
gap  between  the  valence  band  and  the  conduction  con¬ 
tinuum  by  Interpreting  experimental  results  from  absorp¬ 
tion  and  photoelectric  measurements  In  the  UV  region 
and  from  x-ray  emission  and  absorption  measurements. 
Consideration  is  given  to  KC1  and  other  alkali  chlorides 
with  respect  to  energy  gaps. 


The  author  proves  the  following  theorem.  Let  f(s)  be  a 
meromorphic  function  of  finite  lower  order  X ,  and  set 
q  -  max  (2,  X ).  Then  If  6  are  the  defects  In  the  sense 

*  i  i 

of  Nevanlinna,  we  have  E  («fc)  *  (Aq  log  q).  No  other 

Inequality  of  such  generality  Is  known,  apart  from  the 
Nevanlinna  defect  relation  l  6^  *  2.  The  author  statea 

that  an  example  of  A.  A.  Goldberg  (Dokl.  Akad.  Nauk. 
SSR,  v.  98:  893-895,  1954]  can  be  modified  to  show  that 
the  Index  t  cannot  be  replaced  by  any  smaller  number. 
Also  q  log  q  cannot  be  replaced  by  anything  smaller 
than  q.  The  proof  Is  surprisingly  simple  and  depends  on 
an  estimation  of  the  variation  of  log  lf'(a)  I  on  the  circle 
a  -  r.  (Math.  Rev.  abstract) 


COR.07  017 

Cornell  U.  Dept,  of  Physics,  Ithaca,  N.  Y. 

ELECTRONIC  BAND  STRUCTURE  OF  SOUD6  BY  THE 
METHOD  OF  EXPERIMENTAL  X-RAY  SPEC  TR  08- 
COl  Y.  by  L.  O.  Parratt.  June  25.  1958,  Iv.  lnel.  dlagrs. 
iris.  (Technical  rept.  no.  8.  Revision  of  AFQSR-TN- 
56 -502a)  (A E QSR - TN - 57-6 1 7)  (AF  18(600)300) 

AD  207519  Unclassified 

published  m  Rev.  Modern  ihys..  v.  JL.  616-645. 


COR. 07:0 19 

Cornell  U.  Dept,  of  Physics,  Ithaca,  N.  Y. 

STUDY  OF  THIN  VACUUM  DEPOSITED  COPPER 
FILMS  BY  X-RAY  TOTAL  REFLECTION,  by  N.  J.  Scott. 
Dec.  30,  1967,  lv.  lnel.  illus.  dlagrs.  tables,  refs.  (Tech¬ 
nical  rept.  no.  11)  (A F08R-TN- 57-779)  (AF  18(600)300) 
AD  148010  Unclassified 

X-ray  reflection  curves  were  recorded  and  analysed  as 
a  function  of  heat -treatment  for  thin  Cu  films  of  nominal 
thicknesses  35,  75,  120,  150,  and  200A.  The  films  were 
evaporated  onto  glass  substrates;  both  Pyrex  and  soft 
glass  substrates  were  used.  The  soft  glass  exhibited  a 
•urfsce  Uyer  of  reduced  density,  about  50A  of  20%  re¬ 
duction;  for  Pyrex  glass,  there  was  little  If  any  such 
evidence.  Fresh  Cu  films  on  soft  glass  showed  an  inten¬ 
sity  minimum  near  wt,  the  cut-off  angle  bounding  the 

region  of  total  reflection.  Films  on  Pyrex  did  not  show 
this  minimum,  possibly  due  to  the  difference  in  the  sub- 
strati  surface  and  in  its  Influence  on  the  film  structure. 

As  a  (unction  of  the  heat-treatment  up  to  400‘C,  the 
general  trend  in  the  shapes  of  the  curves  and  In  the 
values  of c  were  similar.  For  the  1 20 A  and  150 A 

films,  initial  treatments  up  to  100‘C  caused  to  decrease 
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slowly.  After  treatment  at  130*C,  decreased  rapidly 
to  a  value  well  below  that  predicted  for  Cu^O  or  CuO. 
For  the  75  A  films,  the  rapid  decrease  In  occurred 

at  about  100*C.  Continued  heat-treatments  above  about 
200*C  caused  Cj  to  Increase  slightly  to  an  apparent 

saturation  value.  At  about  300*C,  a  pronounced  low 

angle  minimum  developed  In  the  reflected  Intensity  for 
films  on  soft  glass  and  became  progressively  deeper 
with  additional  heat- treatments.  Reflection  curves  for 
thick-fresh  Cu,  41  and  Au  are  discussed  with  respect 
to  the  determination  of  the  dispersion  constants  used  In 
the  theoretical  calculations.  (ASTIA  abstract) 


COR.07:020 

Cornell  U.  (Dept,  of  Physics]  Ithaca,  N.  Y. 

CORRECTION  OF  COMPLEX  SPECTRA  FOR  INSTRU¬ 
MENTAL  RESOLVING  POWER.  PART  II  (Abstract),  by 
J.  O.  Porteus  and  L.  G.  Parratt.  Feb.  1,  1057  [l]p. 

[AF  18(600)300]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30-Feb.  2,  1057. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2:  55, 
Jan.  36,  iiS1!. 

In  Part  1  (item  no.  COR.07:013)  the  general  problem  is 
stated  ar.d  a  solution  outlined  for  certain  model  windows. 
For  Part  n,  a  different  solution  Is  given,  one  having 
greater  practical  generality.  The  observed  spectrum  Is 
regarded  as  a  superposition  of  the  true  spectrum  and  a 
perturbation  function.  The  present  solution  Is  practical 
In  almost  all  actual  cases;  however  two  formal  conditions 
must  be  met;  (a)  a  unique  solution  must  exist  and  (b)  the 
perturbation  function  must  be  expressible  as  a  series  of 
"correction  functions"  having  uniformly  decreasing 
amplitudes.  These  correction  functions  are  calculated 
directly  by  taking  successive  "folds"  (convolutions)  of 
the  spectral  window  (assumed  to  be  known)  with  the  ob¬ 
served  spectrum.  The  calculation  can  be  readily  per¬ 
formed  on  a  digital-type  computer,  or  even  on  a  desk 
calculator  If  a  low  order  of  correction  is  satisfactory. 
Estimates  of  the  accuracy  of  the  corrected  spectrum, 
point  by  point,  are  provided  by  the  correction  functions 
themselves.  Illustrative  examples  are  given  for  an  Ideal 
simple  spectrum  and  for  complex  x-ray  emission  and 
absorption  spectra  as  observed  with  a  two-crystal  spec¬ 
trometer. 


COR. 07.021 

Cornell  U.  Dept,  of  Physics,  Ithaca,  N.  Y. 

NOTES  ON  THE  PROSPECTIVE  USE  OF  THE  ORBIT- 
RADIATION  OF  A  HIGH-ENERGY  SYNCHROTRON  IN 


X-RAY  PHYSICS  IN  THE  0.1  TO  20A  REGION,  by  L.  G. 
Parratt.  May  1,  1058  (I3]p.  lnel.  diagrs.  table  (Tech¬ 
nical  rept.  no.  12)  (AFOSR-TN-58-473)  (AF  18(600)300) 
AD  158284  Unclassified 

Also  published  In  Rev.  Sclent.  Instruments,  v.  30:  207- 
200,  Apr.  1050  (Title  varies). 

It  Is  proposed  to  use  the  "very  costly"  orbit  radiation 
for  irradiation  experiments,  structure  analysis,  fluores¬ 
cence  spectroscopy,  radiography,  etc.  ITUs  radiation, 
which  Is  a  waste  product  of  a  synchrotron,  Is  shown  theo¬ 
retically  to  be  much  more  Intense  for  a  6  bev  machine 
than  the  x-rays  obtained  from  conventional  x-ray  tubes. 
For  the  1  bev  machine  the  orbit  radiation  Is  of  about 
the  same  Intensity  a*  that  from  a  conventional  tube  for 
wavelengths  of  about  1A.  For  longer  wavelengths  the 
intensity  of  advantage  goes  up  rapidly  until  at  10A  It  Is 

about  10*. 


COR. 07:022 

Cornell  U.  Dept,  of  Physics,  Ithaca,  N.  Y. 

A  STUDY  OF  EVAPORATED  ALUMINUM  FILMS  BY 
X-RAY  TOTAL  REFLECTION,  by  R.  C.  Duncan  and  L. 

G.  Parratt.  Aug.  21,  1058,  [100]p.  lncl.  Ulus,  diagrs. 
tables,  refs.  (Technical  rept.  no.  13)  (AFOSR-TN-58- 
680)  (AF  18(600)300)  AD  162212;  PB  137433 

Unclassified 

The  nature  of  the  surface  of  thick  aluminum  films  evap¬ 
orated  onto  glass  substrates  has  been  studied  by  the 
method  of  total  reflection  of  x-rays.  Films  freshly  de¬ 
posited,  then  heat  treated  In  successive  steps  up  to  400*C 
or  anodised  in  successive  steps  up  to  an  oxide  thickness 
of  about  625A,  have  been  studied.  Details  of  the  align¬ 
ment  of  the  reflectometer  and  of  the  preparation  and 
treatment  of  the  films  are  given.  The  theory  of  reflection 
based  on  homogeneous  media  accounts  reasonably  satis¬ 
factorily  for  the  shape  of  the  reflection  curves  near  the 
critical  angle  for  total  reflection,  but  It  seems  necessary 
for  the  heat  treated  and  anodised  films  to  Introduce  a 
surface  model  which  contains  inhomogeneities  In  order 
to  account  for  the  shapes  of  the  curves  at  smaller  glanc¬ 
ing  angles.  X-ray  small-angle  scattering  from  such  ln- 
homog entities  is  discussed.  (Contractor's  abstract) 


COR.07:023 

Cornell  V.  Dept,  of  Physics,  Ithaca,  N.  Y. 

X-RAY  ABSORPTION  COEFFICIENTS  AND  GEO¬ 
METRICAL  COLUMATION  OF  THE  BEAM,  by  1..  G. 
Parratt,  J.  O.  Porteus  and  others.  Sept.  1,  1058,  14p. 
lncl.  diagrs.  table,  refs.  (Technical  rept.  nu.  14) 
(AFOSR-TN- 56-755/  (AF  18(600)300)  AD  2016i«; 

PB  136143  Unclassified 
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Also  published  In  Rev.  Sclent.  Instruments,  *.  30:  344- 
347,  May  1959. 

In  order  to  achieve  high  angular  collimatlon  of  an  in¬ 
tense  x-ray  beam  in  a  measurement  of  an  absorption 
coefficient,  most  investigators  have  used  the  action  of 
a  high  -  resolving  -power  monochromator  to  provide  the 
colli mation.  if  the  absorber  exhibits  email-angle  scat¬ 
tering  (including  multiple  scattering)  of  significant  in¬ 
tensity  in  a  scattering  cone  as  large  as  a  few  seconds 
of  arc,  the  value  of  the  coefficient  depends  upon  the  ab¬ 
sorber-position  with  respect  to  the  monochromator.  A 
few  measurements  are  reported  with  a  two-cryatal  spec¬ 
trometer  to  Illustrate  the  points  discussed.  (Contrac¬ 
tor's  abstract) 


COR.07:024 

Cornell  U.  Dept,  ot  Phyaica,  Ithaca,  N.  Y. 

THEORY  OF  SCATTERING  OF  X  RAYS  AT  ULTRA- 
SMALL  ANGLES,  by  A.  W.  K.  KeUner  and  L.  G. 

Parratt.  Sept.  14,  1958,  28p.  incl.  diagrs.  tables,  refs. 
(Technical  rept.  no.  15)  (AFOSR-TN-58-780)  (AF  18- 
(600)300)  AD  202001;  PB  137537  Unclassified 

The  theory  of  small-angle  x-ray  scattering  waa  de¬ 
veloped  mathematically  with  an  attempt  to  clarify  the 
picture  in  the  ultra-small-angle  region.  Interparticle 
Interference  effects  are  observed  to  play  a  dominant 
role.  The  theory  of  amall-angle  scattering  as  de¬ 
veloped  la  aomewhat  equivocal  about  this  ultra-small 
angular  region,  the  region  within  about  10  esc  of  arc  of 
the  axis  of  symmetry.  No  theory  tweed  on  )ust  the  single 
scattering  process  waa  found  to  predict  the  experi¬ 
mental  scattering  curve  correctly  in  thia  region,  and 
multiple  scattering  theory  has  not  been  developed  to  the 
point  where  interparticle  Interference  effects  are  con¬ 
sidered. 


COR. 07:025 

Cornell  U.  |Dept.  of  Physics]  Ithaca,  N.  Y. 

DENSITY  MEASUREMENTS  OF  THIN  COPPEn  FU-MS 
(Abstract),  by  N.  Walnfan,  M.  Hommel  and  other*. 

1 1958]  |l]p.  |AF  18(600)300]  Unclassified 

Presented  at  meeting  of  the  Amer.  Plr,s.  Soc., 
Washington.  D.  C.,  May  1-3,  1058. 

Published  In  Bull.  Amer.  Phya.  Soc.,  Scries  II,  «.  3: 

192.  May  1,  1953. 

A  series  of  "smooth"  copper  films,  evaporated  untu 
optically  flat  Pyrex  substrates,  was  Investigated.  Film 
thickness  waa  determined  front  the  multiple -beam  a -ray 
interference  patterns  formed  on  reflection  m-u  tlu 
erlTl  at  an,  le  asm*  equiiinu*  based  on  an  picul  three 
media  model.  Mass  per  umt  area  was  measured  by  a 


chemical  colorometric  method.  In  the  range  between 
500  ar.d  11 00 A,  films  smooth  enough  to  exhibit  the  x-ray 
interference  pattern  were  found  to  have  bulk  density. 
Present  results  for  the  above  thlckneaa  range  yield  a 
density  of  9.03  *  0.36  g/cc.  The  values  compiled  by 
Foote  and  Jette  for  bulk  copper  are  between  8.614  and 
8.953  g/cc.  Comparisons  of  x-ray  thlckneaa  determina¬ 
tions  with  those  Obtained  by  optical  Interference  methods 
art  discussed. 


COR.07:026 

Cornell  U.  [Dept,  of  Physics]  Ithaca,  N.  Y. 

NEW  TYPE  OF  X-RAY  ENERGY  LEVEL  DIAGRAM 
(Abstract),  by  L.  G.  Parratt  [1958]  [l)p.  [AF  18(600)- 
300]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phya.  8oc.,  Ithaca, 

N.  Y.,  June  19-21,  1958. 

Published  In  Bull.  Amer.  Phya.  Soc.,  Series*  H,  v.  3: 

2 A3,  June  is,  1958. 

Each  level  in  the  conventional  diagram  la  baaed  on  a 
theoretical  ionisation  state,  l.e.,  a  state  in  which  the  Inner 
electron  has  been  ejected  to  "infinity"  and  aU  the  remain¬ 
ing  electrons  In  the  system  have  assumed  adjusted  but 
unique  positions.  In  application,  thia  diagram  is  confusing 
on  several  counts:  (1)  "Infinity"  la  not  a  practical  refer- 
•nee  position,  especially  In  a  solid,  (2)  the  ejected  elec¬ 
tron  may  remain  bound,  albeit  Ughtly:  to  the  positive  hole 
it  left  behind,  giving  riee  to  an  excitation  state  (or  ex- 
clton),  and  (3)  the  other  electrons  in  the  system  may  not 
assume  unique  positions  for  a  given  inner  vacancy.  The 
confusion  is  greatest  In  solid-state  spectroscopy.  Some 
tftet»i4a  have  been  made  to  Include  the  excitation  states 
in  the  diagram,  but  then  the  indicated  energy  differences 
are  not  correct  fur  actual  transitions.  A  new  type  of 
diagram,  qualitative  at  the  present  state  of  our  knowledg  . 
is  proposed  in  whlrb  there  are  many  different  energy 
states  associated  with  each  inner  electron  vacancy. 


COR  .07:027 

Cornell  U.  | Dept,  of  13tysic*|  Ithaca,  N.  Y. 

RESOLVING  POWER  COlinECTtON  IN  PRECISION 
MEASUREMENTS  OF  COMPLEX  SI  KVTItA  (Abstract), 
by  J  O.  Pnrteus  and  !..  G.  rarratt.  |1958||1||>.  |AF  18- 
(600)300;  continued  by  AK  49(638)403]  Uncla-isificd 

Presented  hi  meeting  uf  the  Amer.  Pliys.  Soc..  Ithaca. 

N.  Y„  June  19-21.  1658. 

Published  In  Bull.  Amer.  phys.  Soc..  Series  H,  v.  3 
263.  June  19,  1958. 

An  observed  spectr.-.l  curve  Is  always  the  convolution  of 
the  true  curve  and  a  resolving  power  smearing  function. 
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In  case  the  resolving  power  smear  is  rather  large  (e.g., 
width  of  the  spectral  window  larger  than  the  width  of  a 
component  In  the  true  curve),  it  is  imperative  that  the 
correction  procedure  be  such  as  to  minimize  the  final 
uncertainty  in  each  true-curve  point.  Uncertainties 
arise  because  of  experimental  errors  and  finite  interval 
spaclngs  in  the  observed  curve  and  in  the  smearing  func¬ 
tion.  An  optimum  correction  method  is  discussed  and 
applied  to  the  case  of  the  x-ray  chlorine  K  absorption 
spectra  in  crystalline  KC1  as  an  example  in  which  two 
resolving  power  functions  are  treated  successively,  i.e., 
instrumental  resolving  power  and  then  the  smearing  by 
the  x-ray  K-state,  to  arrive  at  a  dansity-of-states  curve 
of  the  solid.  The  method,  practical  if  a  digital  computer 
is  available.  Is  sufficiently  general  that  it  may  be  applied 
to  many  other  experimental  problems  requiring  an  opti¬ 
mum  solution  of  the  convolution  integral. 


COR.08:007 

Cornell  U.  Dept  of  Physics,  Ithaca,  N.  Y. 

STUDIES  ON  THE  SEPARAB11 JTY  OF  SIZE  EFFECTS 
IN  ELECTRON  DIFFRACTION  FROM  SINGLE  CRYSTAL 
SURFACES,  bv  H.  P.  Forth,  J.  A.  Krumhansl,  and  B.  M. 
Siegel.  Apr.  1,  1958  |2l]p.  lncl.  illus.  diagrs.  refs. 
(Technical  rept.  no.  7)  (AFOSR-TN-5B-2M)  (AF  18- 
(600)674,  Task  1)  AD  154186  Unclassified 

Reflection  electron  diffraction  at  low  angles  from  very 
smooth  surfaces  of  solids  give  an  Interface  pattern 
which  is  produced  by  electrons  scattered  from  only  a 
few  net  planes  of  atoms  parallel  to  the  surface.  An 
analysis  Is  attempted  of  the  information  that  can  be  ob¬ 
tained  on  the  character  of  the  diffraction  phenomena 
from  these  surface  net  planes,  conditioned  by  the  nature 
of  the  Investigations  of  surfaces  by  electron  diffraction. 
The  relaxation  ot  the  laue  conditions  caused  by  the 
limited  extent  of  the  atomic  arrays  producing  a  given 
coherent  .iiterlereuee  will  be  the  overriding  factor  In 
determining  the  type  ot  UUfracUan  pattern  obtained  Irofr. 
low  angle  electron  diffraction  from  verv  smooth  sur¬ 
faces.  The  relaxation  phenomena  are  analyzed  through 
the  use  o(  a  scmi-dynanucal  model,  which  can  lead  to  a 
method  for  investigating  tire  possible  lattice  contraction 
of  crystals  in  the  surface  planes.  (C ontracior's  abstract) 


COIt.OHiOliS 

Cornell  C.  I  Dept.  of  l-hysics)  Ithaca,  N.  Y. 

STRUCTURE  OF  CtM-PKIt  FILMS  'Abstract),  by  B.  M. 
Siegel.  ;t958|il|p.  jAF  18(600)674.  Task  l| 

Unclassified 

Presented  .it  meeting  af  the  Amer.  I'hys.  Sor., 
W.ishm-tuii.  1).  L\,  May  1-3.  195H. 

■  utilislied  in  Hull.  \:tier.  I  !i\s.  Sic.,  Series  11.  v.  3 
M.nT.  10>o 


The  structure  of  thin  films  of  copper  deposited  by 
vacuum  evaporation  on  mica  substrates  has  been  studied 
utilizing  a  technique  In  which  transmission  electron 
microscopy,  surface  replication,  and  electron  diffraction 
otiservatlons  can  be  made  on  the  same  film.  Investiga¬ 
tions  have  been  made  on  films  of  thicknesses  from  15 
to  1000 A  In  which  the  deposits  were  made  on  freshly 
cleaved  mica  kept  at  temperatures  ranging  up  to  450JC 
during  deposition.  When  the  copper  is  deposited  on  the 
mica  at  the  higher  temperatures  there  is  crystallite 
growth  which  upon  examination  produces  an  interesting 
array  of  electron  interference  phenomena.  The  patterns 
obtained  are  interpreted  in  terms  of  defect  structures 
such  as  stacking  faults  and  dislocations. 


COR.08:009 

Cornell  U.  Dept,  of  Physics,  Ithaca,  N.  Y. 

STUDIES  ON  THE  STRUCTURE  OF  EVAPORATED 
METAL  FILMS  WITH  THE  ELECTRON  MICROSCOPE 
(Abstract),  by  B.  M.  Siegel.  [1958]  (l}p.  (AF  18(600)- 
674,  Task  I)  Unclassified 

Presented  at  meeting  of  the  Electron  Microscope  Soc. 
Amer.,  Santa  Mimics,  Calif.,  Aug.  7-9,  1958. 

Published  in  Jour.  Appl.  Phys.,  v.  29:  1819,  Nov.  1958. 

The  electron  microscope  has  been  used  in  a  study  of 
evaporated  metal  films  (mainly  copper),  Investigating 
with  different  modes  of  operation  and  methods,  the 
structure  of  the  deposit,  the  surface,  the  crystallite  de¬ 
fect  structure,  and  the  mass  density.  Transmission  elec¬ 
tron  microscopy  gives  important  Information  on  the  de¬ 
fect  structure  of  the  crystal  lattice  which  is  not  shown 
by  surface  examination  by  replication.  The  inelastic 
scattering  at  very  low  angles  has  been  investigated  as 
a  method  for  determining  the  mass  density  ol  evaporated 
films  and  correlated  with  the  structure  observed  by 
bUw  r  methods. 


COR. 08:010 

Cornell  U.  Depl.  of  Physics,  Ithaca,  N.  Y. 

THE  ADSORPTION  OF  NICKEL  AND  ZIRCONIUM  ON 
a  ci.ean  molybdf:num  SUPFACE  IN  THE  FIELD 
EMISSION  MICROSCOPE,  by  £.  C.  Mclrvine  and  R.  C. 
Bradley.  May  I,  1957,  lv.  ircl.  illus.  diagrs.  table,  refs. 
(Technical  rept.  no.  5)  (AFOSlt-TN-57-151)  (A  F  18(600)- 
674,  Task  11)  AD  126440  Unclassified 

An  Investigation  ol  twu  adsorption  systems,  nickel  on 
molybdenum  and  ztrrotilum  on  molybdenum,  is  compared 
with  theoretical  considerations  ol  adsorption  phenomena. 
Nickel  was  fi-und  to  adsorb  coherently  on  molybdenum, 
preferentially  on  the  fill)  planes  ol  the  substrate.  For 
coverages  of  about  '5  of  a  monolayer.  Uie  following 
activation  enemies  were  determtneo: 
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Qd  •  (2.10  *  .05)  ev 
Q  •  (1.31  ±  .08)  ev 

R1 

Q  •  (1.42  ±  .05)  ev 

Rl 

Q  *  (1.48  ±  .06)  e? 

Rl 


(desorption) 

(surface  migration  1/4 
completed) 

(surface  migration  1/2 
completed) 

(surface  mlgation  3/4 
completed) 


The  desorption  energy  did  not  vary  with  degree  of  com¬ 
pletion.  Heavy  adsorbed  layers  of  nickel  were  Investiga¬ 
ted.  The  equilibrium  position  of  heavy  layers  was  found 
to  be  field-dependent.  Zirconium  adsorbed  incoherently, 
in  small  spots  on  the  (100)  planes.  Activation  energies 
for  zirconium  on  molybdenum  were: 


9d  *  (4.10  *  .15)  ev  (desorption) 

Q  «  (2.80  a  .15)  #y  (Held-free  surface  migra- 

m  tion) 


Q  »  (1.36  *  .15)  ev  (field- enhanced  surface 

m  migration). 


The  results  of  O'Asaro's  molybdenum-zirconium  alloy 
studies  were  reinterpreted  to  be  indicative  of  purely 
surface  phenomena.  (Contractor's  abstract) 


COR.08;011 

Cornell  U.  [Dept,  of  Physics]  Ithaca,  N.  Y. 

FIELD  EMISSION  MICROSCOPE  STUDIES  OF  Zr  ON 
Mo  (Abstract),  by  R.  C.  Bradley  and  E.  C.  Me  Irvine. 
[18571  [l]p.  [AF  18(600)674,  Task  H]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1857. 

Also  presented  at  Field  Emission  Symposium,  Penn. 
State  U.,  University  Park,  June  27-28,  1857. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  11,  v.  2: 
JUT Apr.  25.  1857. 

The  field  emission  microscope  has  previously  been  used 
to  investigate  the  surface  conditions  of  an  alloy  of  a  few 
percent  of  zirconium  in  molybdenum.  The  results  were 
Interpreted  on  the  basis  of  a  volume  diffusion  process, 
for  which  an  activation  energy  was  measured.  To  test 
this  interpretation,  Zr  was  evaporated  onto  a  Mo  field- 
emission  point  and  an  activation  energy  for  surface  mi¬ 
gration  was  measured.  The  agreement  between  meas¬ 
ured  activation  energies  plus  the  similarities  In  the 
emission  patterns  obtained  In  the  two  different  ways 
suggest  that  in  the  case  of  the  alloy  the  rate-controlling 
mechanism  was  also  surface  migration,  the  Zr  coming 
from  sources  (presumably  grain  boundaries)  along  the 
shank  of  the  point.  It  is  thought  that  the  initial  high- 


temperature  flash,  used  primarily  to  clean  the  emitting 
surface  of  the  alloy,  also  served  to  replenish  these 
sources.  Activation  energies  for  desorption  of  Zr  from 
both  the  alloy  and  the  Mo  surface  have  also  been  obtained 
and  are  in  good  agreement. 


COR.08:012 

Cornell  U.  [Dept,  of  Physier]  Ithaca,  N.  Y. 

SURFACE  STUDY  OF  EVAPORATED  ALUMINUM  BY 
X-RAY  TOTAL  REFLECTION  METHOD  (Abstract),  by 
R.  C.  Duncan,  and  L.  G.  Parratt.  [1857]  [l]p. 

[AF  18(600)674,  Task  D]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1857. 

9 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2: 

215,  Apr.  25,  1857. 

Aluminum  films  6000A  thick,  evaporated  onto  optically 
flat  Pyrex  glass  substrates,  have  been  studied  by  the 
x-ray  total  reflection  method.  Somewhat  different  rates 
of  evaporation  and  different  residual  gas  pressures  were 
used.  Five  films  were  subjected  to  repeated  heat  treat¬ 
ments  In  atmospheric  air  at  temperatures  up  to  400*C 
for  periods  up  to  12  hr.  Without  exception  they  showed 
a  marked  and  progressive  drop  in  x-ray  reflectivity  over 
the  entire  "total"  reflection  region,  accompanied  by  a 
very  slight  decrease  in  the  critical  angle  and  by  the  ap- 
pearar.ee  of  pilches  of  blister-like  spots  over  a  large 
portion  of  the  film  surface.  The  most  pronounced  de¬ 
crease  In  reflectivity  occurred  at  small  glancing  angles, 
producing  there  a  reflectivity  minimum  which  grew  pro¬ 
gressively  deeper  with  successive  heatings.  Similar 
films,  aged  at  room  temperature  or  oxidized  by  anodiza¬ 
tion,  exhibited  no  such  effects.  The  anodized  film  showed 
an  increasing  critical  angle  approaching  that  expected 
for  the  higher  density  oxide.  Various  sensitive  parame¬ 
ters  of  the  changing  reflection  curves  appear  to  be  better 
correlated  with  number  of  heatings  than  with  temperature 
or  length  of  heat  treatment. 


COR. 08:013 

Cornell  U.  [Dept,  of  Physics]  Ithaca,  N.  Y. 

SURFACE  STUDY  OF  EVAPORATED  COPPER  BY 
X-RAY  TOTAL  REFLECTION  METHOD  (Abstract),  by 
N.  J.  ScoM  and  L.  C.  Parratt.  [1857]  [l]p.  [AF  18(600)- 
674,  Task  Q]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C„  Apr.  25-27,  1857. 


Published  in  Bull.  Amer.  Phys.  Soc.,  Series  D,  v.  2: 
215,  Apr.  25,  1857. 

Thin  copper  films  (35  to  1 50A  tnick)  evaporated  onto 
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glass  substrates  were  studied.  Contrary  to  observa¬ 
tions  with  soft  glass  substrates,  similar  "fresh”  copper 
films  on  Pyrex  do  not  show  a  minimum  near  the  critical 
angle.  Films  of  75,  120,  and  150A  on  Pyrex  were  sub¬ 
jected  to  successive  heat  treatments  up  to  400*C  in 
laboratory  air.  After  treatment  to  about  130*C,  the 
critical  angle  was  observed  to  be  greatly  reduced, 

even  well  below  the  value  predicted  for  Cu^O  on  glass. 

Then,  continued  heat  treatments  above  about  200*C 
caused  8^  to  Increase  slightly  to  an  apparent  saturation 

value.  Similar  treatments  with  75A  films  on  soft  glass 
caused  the  minimum  near  the  critical  angle  to  "wash 
out"  completely  by  the  time  8^  reached  its  minimum 

value.  A  pronounced  low-angle  dip,  as  observed  for 
aluminum,  developed  at  300*C  for  films  on  soft  glass 
substrates  only  and  became  progressively  deeper  with 
additional  heat  treatments.  Theoretical  dispersion 
calculations  based  on  the  simplest  film  model  (having 
uniform  density)  predict  only  the  qualitative  shape  of 
the  reflection  curve  for  either  fresh  or  heat  treated 
films. 


COR.08.014 

Cornell  U.  [Dept,  of  Physics]  Ithaca,  N.  Y. 

SPUTTERING  OF  MOLYBDENUM  BY  INERT  GAS  IONS 
OF  LOW  ENERGY  (Abstract),  by  R.  C.  Bradley,  R.  C. 
Stabler,  and  A.  Arakengy.  [1857]  [l]p.  [AF  18(600)874, 
Task  □]  Unclassified 

presented  at  meeting  of  tire  Amer.  Phys.  Soc.,  Notre 
Dame  U.,  South  Bend,  Ind.,  June  20-22,  1857. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  D,  v.  2: 

269,  June  SO,  1857. 

A  high  vacuum  6-ln.  radius  60*  sector  Held  mass  spec¬ 
trometer  has  been  used  to  study  particles  ejected  from 
a  molybdenum  surface  under  bombardment  by  inert  gas 
ions  of  low  energy  (<  1000  ev).  The  method  Is  similar 
to  one  described  recently  by  Honig,  and  has  general 
applicability  both  for  the  analysis  of  surfaces  of  solids 
and  for  the  study  of  sputtering.  Despite  the  relatively 
large  enerrv  spread  of  the  ejected  particles,  the  seven 
isotopes  of  Mo  could  be  clearly  resolved  In  both  the  Mo 
and  the  MoOj  peaks.  An  Important  feature  of  the  method 

is  Uuu  there  Is  inappreciable  heating  of  the  sample  due 
to  the  ton  bombardment;  thus  target  temperature  is  left 
as  an  independent  variable.  Energy  thresholds  for  spui- 
termg  were  measured  as  a  function  of  target  temperature 
and  are  in  good  agreement  with  Wehner's  "velocity-of- 
sound''  formula.  Fc-  a  given  ion  energy,  the  sputtering 
was  observed  to  decrease  monotonically  as  the  target 
temperature  was  Increased.  A  surprising  result  was 
the  high  percentage  of  ejected  particles  which  bore  a 
positive  charge. 


COR.08;0ls 

Cornell  U.  [Dept,  of  Physics]  Ithaca,  N.  Y. 

FIELD  EMISSION  FROM  MAGNESIUM  DEPOSITED  ON 
TUNG8TEN  (Abstract),  by  K.  Scharf.  [1857]  [l]p.  (Spon¬ 
sored  Jointly  by  Wright  Air  Development  Center  and 
Air  Force  Office  of  Scientific  Research  under  [AF  18- 
(600)674,  Task  n])  Unclassified 

Presented  at  Field  Emission  Symposium,  Penn.  State  U., 
University  Park,  June  27-28,  1857. 

Field  emission  ]>atterns  have  been  observed  from  mag¬ 
nesium  deposited  on  a  clean  tungsten  point.  The  effec¬ 
tive  work  functions,  measured  after  annealing  the  point 
at  different  temperatures  show  changes  as  may  be  ex¬ 
pected  from  the  changing  coverage  of  the  point.  An 
abrupt  change  of  the  effective  work  function  from  ap¬ 
proximately  2.5  ev  to  3.5  ev  has  been  observed,  when 
the  magnesium  has  spread  over  the  whole  point.  The 
latter  value  compares  favorably  with  values  measured 
by  photoelectric  methods. 


COR. 08:016 

Cornell  U.  Dept,  of  Physics,  Ithaca,  N.  Y. 

ADSORPTION  OF  NICKEL  ON  MOLYBDENUM  IN  THE 
FIELD  EMISSION  MICROSCOPE,  by  E.  C.  Mclrvine  and 
R.  C.  Bradley.  [1857]  [7]p.  incl.  lllus.  diagrs.  tables, 
refs.  [AF  18(600)674,  Task  n]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Rev., 
Washington,  D.  C.,  Apr.  25-27,  1857. 

Also  presented  at  Field  Emission  Symposium,  Penn. 

State  U.,  University  Park,  June  27-28,  1857. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  II, 

v.  2:  SIS,  Apr.  25]  1457. 

Published  In  Jour.  Chem.  Phys.,  v.  27:  646-652,  Sept. 

i m. - 

The  adsorption  characteristics  of  Ni  on  a  clean  Mo  sur¬ 
face  have  been  investigated  uslm,  a  sealed-off  field  emis¬ 
sion  tube  with  provisions  for  eviporating  Ni  onto  the  Mo 
emitter.  The  location  of  adaor'oate  agrees  with  predic¬ 
tions  based  on  the  geometrical  fit  of  coherently  adsorbed 
material.  Activation  energies  for  desorption  (Q^)  and 

surface  migration  (Q  )  were  determined  for  coverages 
m 

corresponding  to  about  0.2  of  a  monolayer.  The  experi¬ 
mental  Q .  is  the  minimum  value  of  Q  .  for  airy  region  of 

<3  Cl 

the  emitter,  2.10  «  0.05  ev.  In  the  surface  migration 
case,  the  experimental  varies  according  to  the  de¬ 
gree  of  completion  of  the  migration  processes:  1.31  : 

0.08  ev  (i/4  completed),  1.42  :  0.05  ev  (i/2  completed), 
and  1.48  ■  0.06  ev  (3/4  completed).  For  heavier 
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coverages  of  adsorbate,  built-up  areas  were  observed 
which  gave  enhanced  emission.  At  an  elevated  tempera¬ 
ture  which  allowed  migration,  the  equilibrium  position 
of  these  areas  changed  reversibly  upon  application  of 
the  field.  Other  observations  of  heavy  adsorbed  layers 
are  presented.  (Contractor's  abstract) 


COR.08:017 

Cornell  U.  Dept,  of  Physics,  Ithaca,  N.  Y. 

AN  ULTRA-HIGH  VACUUM  MASS  SPECTROMETER 
FOR  THE  STUDY  OF  THE  SURFACES  OF  SOLIDS,  by 
R.  C.  Bradley.  Mar.  1,  1058,  lv.  inel.  illus.  dlagrs. 
tables,  refs.  (Technical  rept.  no.  6)  (AFOSR-TN-58- 
07)  (AF  18(000)674,  Task  II)  AD  148148  Unclassified 

A  new  ultra-high  vacuum  mass  spectrometer  for  the 
study  of  the  surfaces  of  soUds  Is  described.  Surface 
atoms  are  removed  either  by  ion  bombardment  or  by 
evaporation  and  are  mass  analysed  in  a  60*  sector  field 
mass  spectrometer  with  a  six-in.  radius  of  curvature. 
The  design,  construction,  and  operation  of  the  instru¬ 
ment  and  its  associated  apparatus  are  discussed  in 
some  detail.  The  results  of  certain  experiments  on  the 
surfaces  of  the  three  refractory  metals,  molybdenum, 
tantalum,  and  platinum,  are  presented  in  order  to  indi¬ 
cate  both  the  potenUaUties  and  the  Umitations  of  the 
instrument  in  its  present  form.  (Contractor’s  abstract) 


COR.OB:Ol8 

Cornell  U.  Dept  of  Physics,  Ithaca,  N.  Y. 

SECONDARY  POSITIVE  ION  EMISSION  FROM  METAL 
SURFACES,  by  R.  C.  Bradley.  Sept  1,  1058  [32]p.  lncl. 
dlagrs.  refs.  (Technical  rept  no.  8)  (AF06R-TN-58- 
642)  (AF  18(600)874,  Task  II)  AD  162174;  PB  138503 

Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  30:  1-8,  Jan. 

loss: 

Secondary  positive  ions  ejected  from  surfaces  of  Mo, 

Ta,  and  Ft  under  bombardment  by  inert  gas  loos  of  low 

•8 

energy  (<  1000  ev)  were  studied  in  high  vacuum  (*  10 
mm  of  He  of  background  gases)  using  a  60*  sector  field 
mass  spectrometer  with  a  6-in.  radius  of  curvature,  the 
object  being  to  explore  this  as  a  technique  for  investi¬ 
gating  solid  surfaces  in  general.  Ion  species  character¬ 
istic  of  the  base  metal,  of  surface  compounds,  and  of  a 
few  bulk  Impurities  were  found.  Quantitative  analyses 
based  on  abundance  ratios  of  the  Ions  are  unreliable 
owing  to  the  enormous  and  essentially  unknown  differ¬ 
ences  in  ionisation  efficiencies  for  the  various  species. 
Application  of  the  technique  to  the  Investigation  of  sur¬ 
face  kinetics  seems  highly  promising,  and  as  an  Illus¬ 
tration  certain  observations  on  the  formation  of  PtOj 

on  a  Pt  surface  and  Its  desorption  at  high  temperatures 


are  presented.  Another  possible  application  is  to  the 
study  of  sputtering,  although  some  of  the  properties  of 
secondary  ions  are  shown  to  be  quite  different  from  those 
of  sputtered  particles  in  general.  The  secondary  ions 
characteristic  of  the  base  metal  comprise  only  a  small 
fraction  (0.1%  for  Pt)  of  the  total  sputtering  yield,  are 
principally  singly  charged  and  monatomic,  have  a  low 
average  energy  (4  to  5  ev)  and  energy  spread,  and  may 
result  either  from  physical  sputtering  of  the  base  metal 
or  from  the  dissociation  of  surface  compounds  or  both. 
(Contractor's  abstract) 
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Cornell  U.  [Dept,  of  Physics]  Ithaca,  N.  Y. 

MASS  SPECTROMETRIC  STUDIES  OF  PARTICLES 
SPUTTERED  FROM  TANTALUM  AND  PLATINUM 
SURFACES  (Abstract),  by  A.  Arakengy  and  R.  C.  Bradley. 
[4058]  [lip.  [AF  18(600)674,  Task  n]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Washington,  D.  C.,  May  1-3,  1058. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  □.  v.  3: 
l0S,  May  1,  1058. 

A  mass  spectrometric  study  of  secondary  Ions  sputtered 
from  a  Mo  surface  in  high  vacuum  has  previously  been 
reported  by  Bradley,  Stabler,  and  Arakengy.  This  work 
has  now  been  extended  to  a  study  of  Ta  and  Pt  surfaces. 
The  secondary  ion  yield  as  a  function  of  surface  tempera¬ 
ture  is  quite  different  for  the  three  metals:  It  increases 
with  increasing  temperature  for  Pt4,  decreases  for  Mo4, 
and  shows  a  marked  hysteresis  effect  for  Ta4.  For  the 
Pt  surface,  (the  only  case  where  neutral  sputtered  par¬ 
ticles  were  also  studied)  it  is  estimated  that  secondary 
ions  comprise  about  0.1%  to  1%  of  the  total  yield  of  sput¬ 
tered  particles,  'thermionic  and  secondary  emission  of 
positive  ions  of  alkali  metal  impurities  in  the  Pt  have  also 
been  Investigated  and  have  lad  to  a  determination  of  the 
following  activation  energies:  for  desorption  of  the  Na 
from  the  surface,  1.0  *  0.1  ev;  for  bulk  diffusion  of  Na, 

4.7  *  0.1  ev;  for  bulk  diffusion  of  K,  4.4  *  0.1  ev. 


COR.08.020 

Cornell  U.  [Dept,  of  Physics]  Ithaca,  N.  Y. 

TRANSMISSION  SPUTTERING  IN  THIN  METAL  FOILS 
(Abstract),  by  R.  C.  Bradley.  [1058]  [l]p.  |AF  18(600)- 
674,  Task  Il|  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C„  May  1-3,  1058. 

Published  In  Bull.  Ar.er.  Phys.  Soc.,  Series  U,  v.  3: 
1057  May  1,  1058. 

The  discovery  of  G.  K.  Wehner  that  sputtered  particles 
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art  ejected  preferentially  along  the  direction*  of  close 
packing  of  metal  crystals  suggests  the  possibility  that 
during  Ion  bombardment,  ene  rgy  might  be  propagated  a 
considerable  distance  into  a  crystal  along  these  same- 
close  packed  directions,  and  might  In  fact  lead  to  the 
ejection  of  atoms  from  the  back  side  of  thin  metal  foils. 
Study  has  been  made  of  this  effect  for  0.0002  In.  foils 
of  gold  and  aluminum  under  bombardment  by  Inert  gas 
Ions  of  800  ev  energy.  For  the  gold  foils  the  results 
Indicate  that  approximately  one  gold  atom  was  ejected 

3  4 

from  the  back  face  for  every  10  -10  Ions  Incident  on 
the  front  face,  that  0.1%  of  these  were  positively 
charged,  that  their  energy  was  low  (<  4  ev),  and  that  the 
total  yield  was  greatest  for  bombardment  by  Xe  Ions, 
less  for  A  Ions,  still  less  for  He  Ions,  and  undetected 
for  bombardment  by  electrons  of  the  same  energy.  For 
the  aluminum  foils,  no  transmission  sputtering  was  de¬ 
tected  and  hence  must  have  been  less  than  1  ejected  A1 

g 

atom  for  10  Incident  Ions. 
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Cornell  U.  [Dept,  of  Physics]  Ithaca,  N.  Y. 

SECONDARY  ION  EMISSION  FROM  METAL  SURFACES 
(Abstract),  by  R.  C.  Bradley.  [19S8]  [ljp.  [AF  16(600)- 
074,  Task  □]  Unclassified 

Presented  al  meeting  of  the  Amer.  Phys.  Soc.,  Ithaca, 

N.  Y.,  June  19-21,  1958. 

The  emission  of  positive  Ions  from  Mo,  T*.  and  Pt  sur¬ 
faces  under  bombardment  by  Inert  gas  Ions  of  moderate 
energy  (<  1000  ev)  has  been  studied  In  high  vacuum  using 
a  60*  sector  field  mass  spectrometer.  These  Ions  are 
characteristic  of  the  metal  Itself  and  of  Its  surface  and 
bulk  Impurities.  Qualitative  surface  analyses  are  thus 
possible  by  this  technique.  Quantitative  surface  analyses 
are  difficult,  however,  owing  to  the  large  differences  In 
surface  Ionization  probabilities  for  the  various  species. 
For  example,  the  Na*  peak  from  a  platinum  target  was 
comparable  to  the  Pt*  peak  even  though  according  to 
spectroscope  analysis  sodium  could  not  have  been 
present  as  an  Impurity  In  the  solid  in  an  amount  greater 
than  1  part  In  10,000.  These  studies  also  give  informa¬ 
tion  on  the  sputtering  process  Itself,  In  particular  on 
the  energy  spread  and  on  the  state  of  aggregation  of  the 
ejected  particles.  The  effect  of  surface  temperature  on 
secondary  ion  emission  Is  Interesting:  The  Mo*  peak 
from  molybdenum  decreases  rapidly  with  increasing 
temperature  whereas  the  PtT  peak  from  platinum  In¬ 
creases.  Certain  activated  processes  such  as  diffusion 
and  desorption  of  impurities  have  also  been  studied  with 
the  instrument  and  some  results  are  described.  (Con¬ 
tractor's  abstract) 


COR.17:001 

Cornell  U.  Dept,  of  Physics,  Ithaca.,  N.  Y. 

ULTRA-SMALL-ANGLE  X-RAY  SCATTERING,  by 
L.  G.  Parratt,  J.  O.  Porteus  and  others.  Dec.  20, 

1958  [15]p.  lncl.  dlagrs.  table,  refs.  (Technical  rept. 
no.  2)  (AFOSR-TN-58-781)  (AF  49(638)402;  continuation 
of  AF  18(600)300)  AD  202002;  PB  137936  Unclassified 

Discussion  la  given  of  the  extens'or.  of  the  conventional 
small-angle  scattering  techniques  to  angles  In  the 
range  of  a  few  seconds  of  arc.  The  magnitudes  of  the 
scattered  intensity  In  this  range  are  large.  A  new 
double  two-crystal  spectrometer  la  proposed  for  this 
work.  It  Is  believed  that  with  this  instrument,  with  a 
high-energy  synchrotron  as  an  x-ray  source,  with  either 
periecl  crystals  on  the  spectrometer  for  the  ultra-small 
angles  or  with  deliberately  Imperfect  crystals  for  the  c 
conventional  angular  range,  and  with  the  newly  developed 
unfold'^'  procedures  to  correct  for  the  residual  instru¬ 
mental  effects,  the  techniques  of  small-angle  scattering 
would  be  advanced  to  new  levels  of  usefulness  In  many 
problems  of  structural  analysis.  Interpretive  theory, 
now  undeveloped  In  the  ultra-small-angular  range  and 
In  some  respects  also  In  the  conventional  angular  range, 
would  probably  not  lag  tar  behind. 


COR.17:002 

Cornell  U.  Dept,  of  Physics,  Ithaca,  N.  Y. 

DENSITY  MEASUREMENTS  OF  SOME  THIN  COPPER 
FILMS,  by  N.  Walnfan,  N.  J.  Scott,  and  l*  G.  Parratt. 
Dec.  1,  1958  |20]p.  lncl.  Ulus,  dlagrs.  tables,  ref*. 
(Technical  rept.  no.  1)  (AFOSR-TN-58-1024)  (AF  49- 
(638)402)  AD  162289;  PB  136511  Unclassified 

Also  published  In  Jour.  Appl.  Phys.,  v.  30:  1604-1609, 
Oct.  1959. 

Chemical,  optical  and  x-ray  methods  have  been  used  to 
determine  the  density  of  vacuum  deposited  layers  of 
copper  on  pyrex  substrates.  A  method  of  glancing  angle 
of  incidence  has  been  used  with  1.54A  x-rays  to  find 
that  samples  which  are  larger  than  120A  have  densities 
which  equal  bulk  density.  Difference*  between  results 
found  by  the  x-ray  and  optical  Interference  methods 
are  discussed. 


COR. 12: 006 

Cornell  U.  Graduate  School  of  Aeronautical  Engineering, 
Ithaca,  N.  Y. 

LAMINAR  BOUNDARY  LAYER  ON  A  SPINNING  CIRCU¬ 
LAR  CONE  IN  SUPERSONIC  FLOW  AT  A  SMALL  ANGLE 
OF  ATTACK,  PART  D,  by  M.  Fiebig.  Feb.  1957,  14p. 
lncl.  Ulus.  (AFOSR-TN-57-68)  (AF  18(600)1523) 

AD  120410  Unclassified 
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Laminar  boundary  layer  calculation!  are  made,  mass 
flow  defects  are  characterised,  and  displacement  sur¬ 
face  due  to  the  boundary  layer  Is  determined,  starting 
from  previously  derived  results  for  a  similar  spinning 
cone.  Additional  forces  due  to  the  asymmetry  of  the 
displacement  surface  are  calculated  by  means  of 
slender-body  theory. 


COR.13:007 

Cornell  U.  Graduate  School  of  Aeronautical  Engineering, 
Ithaca,  N.  Y. 

THE  LAMINAR  BOUNDARY- LAYER  FLOW  ON 
ROTATING  CYLINDERS.  PART  L  FLAT  PLATE,  by 
S At.  Liu.  June  10S7,  lv.  tael.  Ulus,  tables,  refs. 
(AFOSR- TN- 57- 208,  pt  1)  (AF  18(800)1523) 

AD  132360  Unclassified 

The  boundary-layer  equations  for  a  cylindrical  blade 
rotating  with  a  constant  angular  speed  about  an  axis 
perpendicular  to  the  cylindrical  axle  are  re-examined, 
and  from  the  existing  solutions  for  rotating  blades  as 
extension  Is  made  to  aUow  the  axis  of  rotation  to  be  arbi¬ 
trarily  located  with  respect  to  the  leading  edge  of  the 
blade.  The  present  report  Is  limited  to  the  case  of  a 
flat  plate  with  the  axle  of  rotation  perpendicular  to  the 
plane  of  the  plate.  Two  parameters  are  used  to  con¬ 
struct  the  boundary-layer  flow  at  various  locations  on 
the  plate  with  respect  to  the  location  o7  the  axle  of  ro¬ 
tation.  A  perturbation  procedure  Is  set  up  by  expressing 
the  velocity  components  In  series  expansions  of  the 
parameters.  Successive  orders  In  die  velocity  com¬ 
ponents  are  obtained  by  numerical  Integration.  The  re¬ 
sults  show  that  the  development  of  the  boundary  layer 
from  the  leading  edge,  as  Indicated  by  the  relative  devia¬ 
tion  of  any  particular  streamline  from  the  potential 
streamline,  le  apparently  unaffected  by  the  location  of 
the  axle  of  rotation.  Comparison  with  earUer  first-order 
calculations  le  limited  to  cases  where  there  le  no  eccen¬ 
tricity  of  the  axis  of  rotation.  Such  first-order  results 
are  shown  to  give  good  approximations  In  regions  where 
chordwlse  distance  Is  much  less  than  spanwlse  distance 

(5  «  t).  The  stream  lines  of  the  boundary  layer  so  cal¬ 
culated  have  smaller  curvature  than  the  more  exact  solu¬ 
tions  which  include  higher-order  terms. 

COR. 12:008 


about  an  axis  perpendicular  to  the  cylindrical  axis  are 
re-examined,  and  from  the  exleting  solutions,  an  exten¬ 
sion  le  made  to  allow  the  axis  of  rotation  to  be  located 
arbitrarily  with  respect  to  the  leading  edge  of  the  blade. 
The  cylindrical  symmetry  Is  represented  by  assuming 
a  universal  velocity  polynomial  In  terms  of  the  chord- 
wise  coordinate  tor  the  chordwlse  potential  flow.  As  In 
the  flat-plate  case,  solution  le  obtained  by  means  of 
serleii  expansions  in  terms  of  appropriate  parameters. 

In  the  present  case,  series  expansion  is  also  made  in 
terms  of  the  chordwlee  coordinate.  The  perturbation 
due  to  email  local  taper  of  the  cylinder  le  also  included. 
The  deviations  of  the  results  from  Infinite-cylinder  flow 
are  found  to  be  caused  mainly  by  the  modification  of  the 
outstanding  pressure-gradient  terms.  Such  effects  on  the 
chordwlse  flow  can  be  favorable  or  adverse,  depending  on 
the  location  of  the  axis  of  rotation.  For  example,  when 
the  axle  Is  well  behind  the  leading  edge,  the  pressure 
gradient  may  become  so  unfavorable  as  to  cause  reversal 
of  the  chordwlse  flow  component  very  near  the  leading 
edge;  this  le  Interpreted  to  mean  leading-edge  separa¬ 
tion.  The  correction  due  to  taper  le  again  found  to  be 
email.  (Contractor's  abstract) 
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Cornell  U.  Graduate  School  of  Aeronautical  Engineering, 
Ithaca,  N.  Y. 

THE  INTERACTION  OF  A  REFLECTED  SHOCK  WAVE 
WITH  THE  BOUNDARY  LAYER  IN  A  SHOCK  TUBE,  by 
H.  Mark.  June  1857,  14Bp.  Ulus,  tables,  refs.  (AFOSR- 
TN-57-345)  (Sponsored  JotaUy  by  Air  Force  Office  of 
Scientific  Research  and  Office  of  Naval  Research  under 
AF  18(600)1523)  AD  132418  Unclassified 


Condensed  version  pubUshed  In  Jour.  Aeronaut.  Sciences, 

V.  34:  3M-US,  Apr  1657. - 


Analysis  In  which  simpUfying  assumptions  are  made  for 
the  Interaction  of  the  shock  reflected  from  the  closed  0  0 

end  of  a  shock  tube  with  the  boundary  layer  of  the  Initial- 
shock  after-flow.  It  le  predicted  that  Interactions  of 
several  different  types  will  exist  In  different  ranges  of 
Initial  shock  Mach  number,  and  It  Is  shown  that  the  cool¬ 
ing  effect  of  the  wall  on  the  after-flow  boundary  layer 

accounts  for  the  change  In  Interaction  type.  An  expert-  V-V-'. *. 

ment  verifies  the  existence  of  several  Interaction  regions 

and  shows  that  they  are  satisfactorily  predicted  by  theory.  0  0 


Cornell  U.  Graduate  School  of  AeronauUcal  Engineering, 

Ithaca,  N.  Y.  COR. 12:010 


THE  LAMINAR  BOUNDARY- LAYER  FLOW  ON 
ROTATING  CYLINDERS.  PART  □.  THIN  CYLINDERS, 
by  S.-W.  Liu.  June  1857,  lv.  tael,  tllus.  tables.  (AF06R- 
TN-S7-288,  pt  2)  (AF  18(600)1523)  AD  210156; 

PB  145478  Unclassified 

The  boundary-layer  equations  for  a  cylindrical  blade  of 
email  thickness  rotating  with  a  constant  angular  speed 


Cornell  U.  Graduate  School  of  Aeronautical  Engineering, 
Ithaca,  N.  Y. 

UNSTEADY  FLOW  INCLUDING  SHOCK  WAVES 
AROUND  A  SLENDER  TWO-DIMENSIONAL  BODY 
MOVING  AT  HIGH  SUPERSONIC  SPEEDS,  by  G.  R. 
Russell.  Sept.  1857  (38)p.  tael.  Ulus.  refs.  (AFOSR-TN- 
57-758)  (AF  18(600)1523)  AD  136748  Unclassified 
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The  piston  theory  ia  extended  to  deacrlbe  the  unateady 
flow,  including  ahock  wavea,  around  a  alender  two- 
dimensional  body  moving  at  high  supersonic  speeds. 
Approximate  solutions  are  obtained  by  transforming  a 
time-dependent  physical  boundary  condition  Into  a 
"piston"  plane  with  one  less  dimension.  The  unsteady 
one-dimensional  problem  Is  solved  there,  with  a  second- 
order  theory  and  the  result  la  transformed  back  Into 
the  physical  plane.  It  la  shown  that  one  solution  In  the 
"piston"  plane  represents  a  family  of  possible  flow 
patterns  In  the  physical  plane,  and  every  solution  de¬ 
pends  on  the  history  of  the  moving  body.  Examples  are 
worked  out  for  a  plunging  flat  plate,  a  wedge  moving 
with  constant  angular  velocity,  and  an  oscillating  wedge. 
The  solution  of  the  flow  field  around  an  oscillating 
wedge  depends  on  two  similarity  parameters;  the  re¬ 
duced  frequency,  and  the  Tslen  parameter.  For  the 
case  of  vanishing  frequency,  the  results  reduce  to  the. 
Tsien  similarity  rule  for  steady  flows.  (Contractor's 
abstract) 
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THE  EFFECT  OF  ENTRAINMENT  UPON  A  JET- 
FLAPPED  AIRFOIL,  by  H.  S.  London.  Dec.  1957  [44]p. 
incl.  lllus.  (AFOSR-TN-57-781)  (AF  18(800)1523) 

AD  136750;  PB  140364  Unclassified 
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The  effect  of  entrainment  upon  the  forces  on  a  Jet- 
flapped  airfoil  is  studied.  A  model  Is  established  for  a 
straight  two-dimensional  Incompressible  turbulent  Jet 
Issuing  into  a  free  stream  and  the  entrained  mass  flow 
calculated.  The  Jet  ia  then  replaced  by  a  distribution  of 
sinks  which  gives  the  same  entrainment.  With  this  sink 
distribution  the  potential  flow  over  a  thin  bl-parabollc 
airfoil  at  zero  angle  of  attack,  with  the  Jet  at  aero  de¬ 
flection  angle,  is  calculated,  and  from  this  the  pressure 
drag  due  to  entrainment  Is  determined.  It  Is  found  that 
although  this  drag  Increases  with  Increasing  Jet  thrust, 
the  ratio  of  entrainment  drag  to  thrust  decreases  and  is 
of  the  order  of  0.2-0.3  times  the  thickness  raUo  of  the 
airfoil.  It  1s  further  shown  that  with  the  Jet  deflected, 
the  entrainment  also  induces  a  negaUve  Increment  in 
circulation  lift.  A  method  for  estimating  this  Increment 
is  outlined.  (Contractor's  abstract) 
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Cornell  U.  Graduate  School  of  Aeronautical  Engineering, 
Ithaca,  N.  Y. 


THE  THREE-DIMENSIONAL  FLOW  HELD  OF  AN 
AXIAL  COMPRESSOR  BLADE  ROW  -  SUBSONIC, 
TRANSONIC,  AND  SUPERSONIC,  by  J.  E.  MeCune. 

Feb.  1958,  lv.  lnel.  thagr*.  table*.  (AF06R-TN-58-7X) 

(AF  18(600)1523)  AD  148118  and  AD  148117 

Unclassified 
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A  linear  smull-perturbation  theory  for  the  description 
of  the  steady -state  flow  field  associated  with  axial 
compressor  blade  rows  is  developed  by  superposition 
of  cylindrical  wave  functions.  The  relation  between  the 
full  three-dimensional  solution  and  the  usual  strip- 
theory  (cascade)  approximation  for  blade  rows  having 
a  large  numlwr  of  blades  Is  determined,  and  a  similarity 
law  for  three-dimensional  correction  effects  Is  provided. 
The  method  is  valid  for  both  subsonic  and  supersonic 
axial  Mach  numbers,  and  for  thin  but  otherwise  arbitrary 
blade  geometries.  In  particularly  it  Is  applicable  to  the 
transonic  compressor,  operating  with  relative  Mach 
numbers  that  are  subsonic  at  the  hub  and  near  sonic  or 
supersonic  at  the  tips.  The  general  formulas  are  appli¬ 
cable  to  all  shrouded  axial  devices,  whether  of  high  or 
low  solidity,  but  special  attention  is  given  to  configura¬ 
tions  wit?’.  a  large  number  of  blades.  Advantage  is  taken 
of  the  large  number  of  blades  through  the  exploitation 
of  the  asymptotic  formulas  foe  Bessel  functions  of  luge 
order.  The  method  Is  applicable,  with  slight  modifica¬ 
tion,  to  lifting  as  well  as  nonlifting  configurations;  the 
present  study  Is  limited  to  the  nonlifting,  or  thickness, 
problem.  The  wave  drag  and  pressure  distributions 
associated  with  a  blade  row  having  twisted  blades  of 
radially  decreasing  thickness-to-chord  ratio  and  simple 
profiles  are  computed  for  several  Mach  numbers, 
especially  In  the  transonic  regime.  The  computations 
appear  practical  In  all  cases,  and  the  results  demon¬ 
strated  a  smooth  transition,  within  the  linear  theory, 
from  the  subsonic  to  the  transonic  regime.  The  neces¬ 
sary  modifications  tor  handling  the  lifting  case  with 
distributed  loadings  are  outlined. 

COR.12:013 

Cornell  U.  Graduate  School  Of  Aeronautical  Engineering, 
Ithaca,  N.  Y. 

AERODYNAMIC  TIP  THEORY  OF  A  SUPERSONIC 
PROPELLER,  by  R.  W.  Hale.  [Feb.  1S58]  67p.  incl. 
diagrs.  refs.  (AFOSR-TN-58-335)  (AF  18(600)1523) 

AD  158138  Unclassified 

The  tip  effects  of  a  supersonic  propeller  are  considered 
by  using  the  approximate  potential  for  a  'helical"  source 
developed  by  Ordway  (see  Item  no.  COR. 12:001)  In  an 
extension  of  the  tip  theory  of  Eward  [NACA  Rept.  851, 
1850]  and  Krasilshchlkova  [NACA  Tech.  Memo.  1383, 
1856]  for  wings  In  ordinary  rectilinear  supersonic  flow. 
The  propeller  blades  are  assumed  to  be  attached  to  an 
Infinite  cylinder  as  a  hub,  and  though  the  forward  speed 
may  be  subsonic,  the  relative  flow  is  assumed  to  be 
everywhere  supersonic.  The  investigation  Is  restricted 
to  those  planforms  where  no  vortex  sheet  appears  off 
the  tip.  The  perturbation  potential,  written  In  terms  of 
a  blade-fixed  coordinate  system,  is  given  as  an  integral 
over  sources  distributed  on  a  mean  blade  surface.  For 
points  In  the  Up  region,  the  potential  is  obtained  through 
the  appropriate  distribution  of  sources  in  the  upwash 
Held  oH  the  tip.  By  iranstomlng  lu  a  curvilinear.  n.n- 
orthogonal  coordinate  system  coincident  with  the  modi¬ 
fied  Mach  lines  described  by  the  infinities  of  the 
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potential,  an  Integral  equation  for  the  required  source 
distribution  in  the  upwash  region  is  derived.  Without 
having  to  solve  this  equation,  it  is  shown  that  the  po¬ 
tential  for  s  point  in  the  tip  region  can  be  obtained  in 
terms  of  an  integration  ot  known  source  distributions 
over  the  blade  surface  only.  The  case  of  a  twisted  flat 
plate  of  particular  planform  Is  treated,  and  a  sample 
calculation  is  made  of  the  pressure  distribution  over 
the  blade’s  tip  region.  (Contractor’s  abstract) 


COR.12:014 

Cornell  U.  Graduate  School  of  Aeronautical  Engineering, 
Ithaca,  N.  Y. 

THEORY  OF  THIN  AIRFOILS  IN  FLUIDS  OF  HIGH 
ELECTRICAL  CONDUCTIVITY,  by  W.  R.  Sears  and  E. 
L.  Resler,  Jr.  Aug.  1958  [3B]p.  incL  diagrs.  (AFOSR- 
TN-58-973)  (AF  18(600)1523)  AD  205599 

Unclassified 

Also  published  in  Jour.  Fluid  Meek,  v.  5:  257-273, 

Feb.  t9$9. 

Steady,  plane  flow  of  incompressible  fluid  past  thin 
cylindrlcsl  obstacles  is  treated,  with  two  different 
orientations  of  the  undisturbed,  uniform  magnetic  field; 
vis.,  parallel  and  perpendicular,  respectively,  to  the 
undisturbed,  uniform  stream.  In  the  first  case,  the 
flow  of  an  infinitely  conducting  fluid  is  shown  to  be  lr- 
rotational  and  current-free  except  for  surface  currents 
at  the  walls  of  the  obstacles.  With  large  but  Infinite 
conductivity  the  surface  currents  are  replaced  by  thin 
boundary  layers  of  large  current  density.  In  the  second 
case,  for  infinite  conductivity  the  flow  field  is  made  up 
of  an  lrrotational  current-free  part  and  a  system  of 
waves  involving  currents  and  vortldty  extending  out 
from  the  body.  For  large,  finite  conductivity  these 
waves  attenuate  exponentially  with  distance  from  the 
body.  In  both  cases  the  forces  on  sinusoidal  walla  and 
on  airfoils  are  calculated.  (Contractor's  abstract) 


COR.12:015 

Cornell  U.  Graduate  School  of  Aeronautical  Engineering, 
lihsca,  N.  Y. 

REMARKS  ON  ROCKET  AND  AERODYNAMIC  APPLI¬ 
CATION  OF  MAGNETOHYDRODYNAMICS  CHANNEL 
FLOW,  by  T.  A.  Wilson.  Dec.  1958,  55p.  incl.  diagrs. 
(AFOSR-TN-58-1088)  (AF  18(600)1523)  AD  207228 

Unclassified 

Equations  of  magnetohydrodynamic  channel  flow  are 
developed  and  the  results  are  applied  to  rocket  pro¬ 
pulsion  with  unlimited  eneriy  supply.  Two  rocket  con¬ 
figurations  are  descried  in  which  the  energy  is  limited 
to  the  energy  supplied  by  the  fuel  of  the  rocket  Rocket 
payload  energy  is  increased  for  a  given  rocket  fuel 
energy  by  redistributing  this  energy:  magnetohyciro- 


dynamics  is  a  feasible  way  to  accomplish  the  redistribu¬ 
tion.  Descriptions  are  presented  of  a  magnetohydrody- 
namlc  generator,  2  magnetohydrodynamic  devices  of 
aerodynamic  interest,  a  hypersonic  wind  tunnel,  and  a 
diffuser. 


COR. 12:016 

Cornell  U.  Graduate  School  of  Aeronautical  Engineering, 
Ithaca,  N.  Y. 

A  NUMERICAL  METHOD  FOR  SOLVING  BOUNDARY- 
LAYER  EQUATIONS,  by  S.-W.  Liu.  [1958]  [2]p. 

[AF  18(600)1523]  Unclassified 

Published  in  Jour.  Aero/Space  Sciences,  v.  25:  598- 
599,  Sep0958. 

In  this  paper,  s  method  is  outlined  which  has  been  used 
with  considerable  success  in  obtaining  numerical 
solutions  to  equations  commonly  encountered  in 
boundary-layer  problems,  and  which  is  particularly 
adaptable  to  the  high-speed  computers  currently  in 
use.  One  advantage  of  this  method  is  that  the  formulas 
used  are  simple  and  direct,  with  minimum  of  arbi¬ 
trariness. 


COR.12:017 

Cornell  U.  [Graduate  School  of  Aeronautical  Engineering] 
Ithaca,  N.  Y. 

A  THREE-DIMENSIONAL  THEORY  OF  AXIAL  COM¬ 
PRESSOR  BLADE  ROWS  -  APPLICATION  IN  SUBSONIC 
AND  SUPERSONIC  FLOWS,  by  J.  E.  McCune.  [1958] 
[17]p.  incl.  diagrs.  tables,  refs.  [AF  18(600)1523] 

Unclassified 

Presented  at  the  Twenty -Sixth  Annual  meeting,  IAS, 

New  York,  Jan.  27-30,  1958. 

Published  in  Jour.  Aero/Space  Sciences,  v.  25:  544- 
560,  Seot  1658. 

A  small-perturbation  theory  for  the  description  of  the 
steady-state  flow  fields  of  axial  compressor  blade  rows 
is  developed  by  superposition  of  cylindrical  wave  func¬ 
tions.  The  relation  between  the  full  three-dimensional 
solution  snd  the  usual  strip-theory  (cascade)  approxi¬ 
mation  for  blade  rows  having  a  large  number  of  blades 
is  determined,  ands  similarity  law  for  three-dimen¬ 
sional  correction  effects  is  provided.  Numericai  data 
necessary  for  the  application  of  the  general  solution  to 
configurations  of  arbitrary  hub  ratio  and  large  blade 
number  are  presented,  and  thie  information  is  used  in 
computing  numerical  examples  in  subsonic  and  super¬ 
sonic  cases.  (Contractor's  abstract) 
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COR.12:018 

Cornell  U.  [Graduate  School  of  Aeronautical  Engineering] 
Ithaca,  N.  Y. 

THE  TRANSONIC  FLOW  FIELD  OF  AN  AXIAL  COM¬ 
PRESSOR  BLADE  ROW,  by  J.  E.  McCune.  [1658]  [ll]p. 
lncl.  diagrn.  refs.  [AF  18(600)1523]  UncUssifled 

Presented  at  the  Twenty-Sixth  annual  meeting,  IAS, 

New  York,  Jan.  27-30,  1658. 

Published  in  Jour.  Aero/Space  Sciences;  v.  25:  616-626, 
Oct.  1658. 

The  general  three-dimensional  theory  for  compressible 
llow  through  axial  compressor  blade  rows  is  applied  to 
transonic  cases.  Because  of  the  occurrence  in  the  tran¬ 
sonic  range  of  acoustic  resonance,  the  theory  is  modi¬ 
fied  to  Include  first-order  viscous  and  heat-conduction 
effects.  This  approach  is  adequate  to  bring  most  tran¬ 
sonic  compressor  problems  within  the  realm  of  linear 
treatment.  Numerical  examples  of  the  behavior  of  a 
transonic  blade  row  arc  presented  and  discussed.  The 
results  indicate  a  smooth  transition  from  the  subsonic 
to  the  transonic,  or  mixed-flow,  regimes— i.e.,  the 
degeneracy  encountered  in  two-dimensional  transoidc 
applications  of  the  small-perturbation  theory  is  com¬ 
pletely  absent.  At  the  same  time,  the  results  emphasize 
the  failure  of  any  strip  theory,  or  "blade-element, " 
approximation  In  the  transonic  range  and  thereby  cast 
serious  doubt  upon  the  usefulness  of  transonic  cascade 
studies.  (Contractor's  abstract) 


COR.13:013 

Cornell  1J.  [Sibley  School  of  Mechanical  Engineering] 
Ithaca.  N.  Y. 

NON- PARAMETRIC  MULTIPLE-DECISION  PRO¬ 
CEDURES  FOR  SELECTING  THAT  ONE  OF  K  POPU¬ 
LATIONS  WHICH  HAS  THE  HIGHEST  PROBABILITY 
OF  YIELDING  THE  LARGEST  OBSERVATION,  by  R. 

E.  Bechhofer  and  M.  Sobel.  Preliminary  rept.  Oct. 
1957,  lp.  (Rept.no.il)  (AFOSR-TN-57-604)  (AF  18- 
(600)331)  AD  138563  Unclassified 

Presented  at  meeting  of  Inst,  of  Math.  Stat.,  Los 
Angeles,  Calif.,  Dec.  27-28,  1657. 

Ann.  Math.  Statistics,  v.  28:  325, 


Let  X(  be  chance  variables  with  a  density  function 
L  (x),  and  pj  -  Prob  {X(  >  max  xj.  (i  *  1 . k):  then 

7  k 

L  pt  1.  Let  Pjj|  •  ...  a  P|k|  be  the  ranked  p^;  let 
(!•  (>•  ,1k  •  1)  be  S|>ecified  constants: 


Abstract  published  in 
Mar.  1658. 


select  the  population  associated  with  by  a  procedure 
which  guarantees  the  requirement,  Prob  (correct  selec¬ 
tion  |p^  a  0*  p[k- 1] ^  *  P**  At  th*  rath  8taRe  ot  exper1' 

mentation  take  the  vector  observation  x„  "(x  ,x.  ) 

m  m  Km 

where  the  x..(J  *  1,2,—)  are  independent  observations 

th** 

from  the  1  population.  Consider  the  vector  y  - 

m 

(y  ,  •••,  y  )  which  is  obtained  by  replacing  the  largest 


component  of  x  by  unity,  and  all  other  components  by 
ra 

zero:  then  y  is  an  observation  from  a  multinomial 

m  th 

distribution  with  probability  p(  associated  with  the  i 

component  ( i  ■  l,2,—,k).  The  requirement  is  guaranteed 
with  procedures  previously  proposed  (Ann.  Math.  Statis¬ 
tics,  v.  27:  861).  If  yx)  ■  g  f  ),  (1  -  l,2,—,k),  then 

the  procedure  can  be  used  to  select  the  population  associ¬ 
ated  with  the  largest  for  any  8 ,  known  or  unknown. 

Similar  non-parametrlc  multiple-decision  procedures 
in  which  pairs  of  observations  are  taken  from  each 
population  at  each  stage  of  experimentation,  and  which 
employ  the  range  of  each  pair  can  be  used  for  selecting 
that  one  of  k  populations  which  has  the  highest  probability 
of  yielding  the  largest  sample  range.  If  fj(x)  ■» 
x-u 

h-a —  ,  (1  l,2,-..,k)  than  these  latter  procedures  can  be 
i 

used  for  selecting  the  population  associated  with  the 
largest  8^  for  any  set  of  Uj,  known  or  unknown.  (Con¬ 
tractor's  abstract) 


COR. 13:014 

Cornell  U.  Sibley  School  of  Mechanical  Engineering, 

Ithaca,  N.  Y. 

A  SINGLE-SAMPLE  MULTIPLE-DECISION  PROCEDURE 
FOR  SELECTING  THE  MULTINOMIAL  EVENT  WHICH 
HAS  THE  HIGHEST  PROBABI1JTY,  by  R.  E.  Bechhofer, 
S.  Elmaghraby,  and  N.  Morse.  Dec.  1657,  26p.  lncl. 
tables.  (Mechanical  engineering  rept.  no.  12)  (AFOSR- 
TN- 57-710)  (AF  18(600)331)  AD  136704  Unclassified 

Also  published  in  Ann.  Math.  Statistics,  v.  30:  102-116, 


The  problem  of  selecting  the  multinomial  event  with  the 
highest  probability  la  formulated  as  a  multiple-decision 
selection  problem.  Taking  8  as  the  true  ratio  and  l<  as 
the  true  probability  of  a  correct  selection,  "•  Is  the 
smallest  value  of  *  worth  detecting  and  P*  is  the 
smallest  acceptable  value  of  P  when  8  >  8».  A  single¬ 
sample  procedure  Is  proposed  which  guarantees  that 
P  »  P»  whenever  the  true,  but  unknown,  ratio  of  the 
largest  to  the  seemd  largest  of  the  population  probabili¬ 
ties  is  equal  to  or  greater  than  *>•.  The  basis  of  the  pro 
cedure  i:.  the  pro|ier  choice  of  N,  the  number  of  trials. 


V.. 
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Two  method*  of  determining  Nan  described.  ITie  first 
Is  exact  and  Is  to  be  used  when  N  is  small;  the  second 
Is  approximate  for  cases  when  N  is  large.  Tables  and 
sample  calculations  are  Included. 


COR. 13:015 

Cornell  U.  Sibley  School  of  Mechanical  Engineering, 
Ithaca,  N.  Y. 

MULTIPLE  DECISION  PROCEDURES  FOR  SELECTING 
'.HAT  MULTINOMIAL  EVENT  WHICH  HAS  THE 
LARGEST  PROBABILITY,  by  S.  Elmaghrmby  and  N. 
Morse.  [1957]  16p.  lncl.  tables.  (AF  18(500)331) 

Unclassified 

Presented  at  annual  meeting  of  the  Inst,  of  Math. 
Statistics,  Atlantic  City,  N.  J.,  Sept.  10,  1957. 

A  single-sample  procedure  and  a  sequential  procedure 
are  given  that  will  satisfy  the  requirement  that  the 
probability  of  selecting  the  correct  event  is  equal  to  or 
greater  than  some  smallest  acceptable  probability  when 
the  ratio  of  the  largest  to  the  second  largest  population 
probabilities  Is  larger  than  some  fixed  number.  An 
example  Is  calculated  of  the  number  of  observations 
necessary  In  order  to  predict  with  90%  certainty  which 
of  the  numbers  on  an  unbalanced  roulette  wheel  should 
be  selected  If  It  is  known  that  the  probability  of  occur¬ 
rence  of  one  number  Is  at  least  10%  larger  than  the  next 
most  probable  number. 


COR. 13:016 

Cornell  U.  [Sibley  School  of  Mechanical  Engineering] 
Ithaca,  N.  Y. 

A  PROPERTY  OF  THE  MULTINOMIAL  DISTRIBUTION, 
by  H.  Kesten  and  N.  Morse.  Feb.  1958,  12p.  (AFOSR- 
TN-58-92)  (AF  18(600)331)  AD  148142  Unclassified 

Also  published  In  Ann.  Math.  Statistics,  v.  30:  120-127, 
Mar.  1959. 

A  property  of  the  multinomial  distribution  Is  proved 
which  la  fundamental  to  the  choice  of  sample  size  for 
the  selection  procedure  described  in  the  paper  by 
Bechhofer,  Elmaghraby,  and  Morse,  A  single-sample 
multiple-decision  procedure  for  selecting  the  multi¬ 
nomial  event  which  has  the  highest  probability  (item  no. 
COR. 13:014  .  Proof  is  given  for  the  theorem  of  least 
favorable  configurations.  This  theorem  assembles  the 
results  of  preceding  lemmas.  The  main  Ideas  of  the 
result  are  contained  In  2  lemmas  which  are  proved  by 
imposing  certain  conditions  to  permit  reduction  of  the 
probability  of  a  correction  selection. 


COR.13:017 

Cornell  U.  Sibley  School  of  Mechanical  Engineering, 

Ithaca,  N.  Y. 

SEQUENTIAL  MULTIPLE-DECISION  PROCEDURES 
FOR  RANKING  PARAMETERS  OF  KOOPMAN- 
D ARM 013  POPULATIONS  WITH  SPECIAL  REFERENCE 
TO  RANKING  MEANS  OF  NORMAL  POPULATIONS,  by 
R.  E.  Bechhofer  and  M.  Sobel.  Mar.  17,  1958  [188]p. 
lncl.  tables.  (AFOSR-TN-58-260)  (AF  18(600)331) 

AD  154164  Unclassified 

The  general  theory  for  the  procedures  is  developed 
where  it  Is  assumed  the  frequency  functions  associated 
with  the  k  populations  all  have  the  same  known  form 
and  differ  at  most  in  the  value  of  a  single  parameter 
r.  One  population  la  better  than  another  when  It  has  a 
larger  r-value.  The  correct  pairing  of  the  ordered 
r- values  with  the  populations  Is  unknown,  as  are  the 
r-values  themselves.  Six  forms  of  Koopman-Darmols 
populations  including  normal  populations  with  unknown 
means  and  a  common  known  variance,  anu  binomial 
populations  with  unknown  probabilities  of  "success" 
are  treated  in  detail,  in  part  L  Part  n  contains 
special  theoretical  results  for  two  populations.  Part  m 
describes  experimental  samplings  and  the  results  ob¬ 
tained  which  were  conducted  to  simulate  (by  Monte  Carlo 
methods)  the  application  of  the  basic  procedure  (and 
several  of  the  other  proposed  procedures)  to  the  selection 
of  the  T  best  populations  without  regard  to  order  for 
Koopman-Darmols  normal  populations  with  unknown  means 
and  a  common  variance.  Part  IV  contains  a  statement  of 
some  of  the  more  important  unsolved  problems,  and  an 
indication  of  the  directions  future  research  may  take. 


Cruft  Lab.,  Cambridge,  Mass. 

see  Harvard  U.  Cruft  Lab.,  Cambridge,  Mass. 


CWC.01.001 

Curtiss  Wright  Corp.  Aerophyslcs  Development  Div., 

Santa  Barbara,  Calif. 

NON- STATION  ARY  COMBUSTION  STUDIES,  by  D. 
Bltondo,  N.  Thomas,  and  D.  Perper.  Sept.  1957,  42p. 
lncl.  lllus.  (liagrs.  (AFOSR-TN-57-454)  (AF  18(600)- 
1509)  AD  136444  Unclassified 

Also  published  in  Proc.  Heat  Transfer  and  Fluid  Meeh. 
Inst.,  Calif.  Inst,  of  Tech.,  Pasadena  (June  19-21,  1957) 
Stanford,  Stanford  U.  Press,  1957,  p.  343-358.  (Title 
varies) 

A  study  of  gaseous  fuel  ignition  in  transient  flow  by 
means  of  a  "heated  wall"  mounted  in  the  test  section  of  a 
shock  tube  is  the  subject  of  this  report.  The  process  was 
followed  photographically  by  means  of  schlieren  appara¬ 
tus  and  a  spark-gap  light  source  timed  by  means  of 
elect:  j.-c  time-delay  equipment.  The  results  established 
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the  existence  of  an  ignition  delay  time  considerably 
longer  than  in  steady  flow,  due  to  boundary  layer 
effects.  The  dependence  of  this  delay  time  on  various 
physical  parameters  has  been  studied.  (Contractor's 
abstract) 


CWC. 01:002 

Curtiss  Wright  Corp.  Aerophysics  Development  Div., 
Santa  Barbara,  Calif. 

NON-STATIONARY  COMBUSTION  STUDIES,  by  D. 
Bitondo  and  D.  Perper.  Aug.  1S58,  50p.  incl.  lllus. 
diagrs.  refs.  (Technical  rept.  no.  58-08)  (AFOSR-TR- 
58-144)  (A F  18(600)1500)  AD  204734  Unclassified 

A  study  of  gaseous  fuel  ignition  in  transient  flow  by 


means  ot  a  "heated  wall"  mounted  in  the  test  section  of 
a  shock  tube  is  the  subject  of  this  report.  The  process 
was  followed  photographically  by  means  of  schlieren 
apparatus  and  a  high  speed  Fastax  movie  camera.  Pres 
sure  in  the  test  section  and  in  the  immediate  vicinity 
was  followed  by  means  of  high  frequencey  pressure  re¬ 
corders.  TTie  results  establish  the  existence  of  an  ig¬ 
nition  time  delay  considerably  longer  than  in  steady 
flow  and  Indicate  a  marked  dependence  of  ignition  time 
delay  on  surface  roughness  and  turbulence  level  in  the 
air  stream.  Pressure  pulses  produced  by  combustion 
are  always  greater  than  those  produced  If  the  flow  was 
completely  blocked  and  are  further  strengthened  as  they 
travel  upstream.  The  dependence  of  the  ignition  delay 
time  and  to  some  extent  the  dependence  of  the  peak  of 
the  pressure  pulse  on  various  physical  parameters  has 
been  studied. 
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David  Sarnoff  Research  Center,  Princeton,  N.  J. 

see  Radio  Corp.  of  America.  David  Sarnoff  Research 
Center,  Princeton,  N.  J. 


DTM.01:001 

David  Taylor  Model  Basin,  Washington,  D.  C. 

SKIN  FRICTION  EXPERIMENTS  ON  FLAT  PLATES 
WITH  NKURADSE  COATINGS,  by  W.  B.  Hlnlerthan. 
Aug.  1957,  53p.  lncl.  Ulus,  dlagrs.  tables.  (Reoort  no. 
1159)  (AFOSR-7N-58-1137)  (NS-715-102) 

Restricted  data 

Defense  Research  Lab.,  Austin,  Tex. 

see  Texas  U.  Defense  Research  Lab.,  Austin. 


DEu02:001 

Delaware  U.  Dept,  of  Chemical  Engineering,  Newark. 

TURBULENCE  IN  NON-NEWTONIAN  SYSTEMS,  by  D. 

W.  Dodge  and  A.  B.  Metzner.  Feb.  1958,  75p.  lncl. 
dlagrs.  refs.  (AFOSR-TN-58-94)  (AF  18(603)115) 

AD  148143  Unclassified 

A  theoretical  analysis  for  turbulent  flow  of  non- 
Newtonian  fluids  through  smooth  round  tubes  haj  been 
performed  for  the  first  time,  and  has  yielded  a  com¬ 
pletely  new  concept  of  the  attending  relationship  be¬ 
tween  the  pressure  loss  and  mean  flowrate.  In  addition, 
the  analysis  has  permitted  the  prediction  of  nc.i- 
Newtonlan  turbulent  velocity  profiles,  a  topic  lbout 
which  the  published  literature  Is  entirely  void.  To  con¬ 
firm  the  theoretical  analysis,  experimental  d4ta  were 
taken  both  on  polymeric  gels  and  solid-liquid  suspen¬ 
sions  under  turbulent  flow  conditions.  Fluid  systems 
with  flow-behavior  Indexes  between  0.3  and  1.0  were 
studied  at  Reynolds  numbers  as  high  as  36.000.  All 
of  the  fully  turbulent  experimental  data  svpported  the 
validity  of  the  theoretical  analysis.  The  final  resistance 
law  correlation  represents  a  generalization  of  von 
Karman's  equation  for  Newtonian  fluids  In  turbulent  flow, 
and  Is  applicable  to  all  non-Newtonians  t  >r  which  the 
shear  rate  depends  only  on  shear  stress  Irrespective 
of  their  rheological  classification.  All  tie  turbulent 
experimental  data  were  for  the  non-New  Ionian  systems 
correlated  by  this  relationship  with  a  m  tan  deviation 
of  1.9  percent.  Some  polymeric  gels  are  shown  to 
deviate  from  the  above  relationship,  poi  aihly  due  to 
elasticity  effects.  (Contractor's  abstra  •) 


DEL.01:0r*. 

Delaware  U.  Dept,  of  Physics,  Newark. 


BREADTHS.  H.  EXPERIMENTAL,  by  H.  Feeny,  W. 
Madlgosky,  and  B.  Winters.  June  6,  1957  [15]p.  lncl. 
dlagrs.  tables.  (Rept.  no.  5)  (AFOSR-TN-57-299) 

AF  18(600)449)  AD  132370  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  27:  898-900. 

Oct.  1957. 

An  improved  microwave  spectroscope  has  been  used  to 
determine  the  effect  of  O^,  Nj,  COj,  and  In  broadening 

the  J  »  3  -  3  Inversion  line  of  ammonia.  An  accurate 
evaluation  of  the  molecular  quadrupole  moments  of  these 
gases  was  obtained  from  the  measured  collision  diameters 
Of  4.32,  6.33,  7.45,  and  3.28  angstrom  units,  respectively. 


DEL.01.0C7 

Delaware  U.  Dept,  of  Physics,  Newark. 

PLANARITY  OF  THE  FORMIC  ACID  MONOMER,  by 
R.  Trambarulo,  A.  Clark,  and  C.  Hearns.  Sept.  30,  1957, 
4p.  dlagr.  tables.  (Rept.  no.  6)  (AFOSR-TN-57-619) 

(AF  18(600)449)  AD  136608  Unclassified 

Also  published  In  Jour.  Chem.  Phys.,  v.  28:  736-737, 

Apr.  1958. 

Lines  in  the  microwave  spectrum  of  formic  acid  which 
were  found  between  8.7  and  58.8  kMc  have  been  Identified. 
From  these  assignments  the  three  principal  moments 
of  inertia  were  calculated,  and  the  molecule  was  found 
to  be  planar. 


DET.01:003 

Detroit  U.  [Research  Inst,  of  Science  and  Engineering] 
Mich. 

MATHEMATICAL  THEORY  OF  PLASTICITY  BASED 
ON  SLIP,  by  H.  Payne,  S.  J.  Czyaak,  and  W.  Lucas. 

Sept.  1,  1957  [29]p.  lncl.  dlagrs.  table.  (AFOSR-TR-57- 
61)  (AF  18(600)1466)  AD  136545  Unclassified 

Mathematical  theory  la  developed  to  calculate  the  super¬ 
posed  torsional  strain  upon  the  plastic  tensile  strain. 

The  method  of  Taylor  (item  no.  DET.01:001)  for  calcula¬ 
ting  the  plastic  stress-strain  relation  In  polycrystals  is 
extended  and  applied  to  2  problems  involving  face- 
centered  cubic  crystals.  Work  on  the  first  problem 
which  considered  the  simple  tensile  strain  only  (item  no. 
DET.01:002)  has  been  completed.  The  second  problem 
Involves  a  superposed  incremental  torsional  strain  upon 
the  tensile  strain  in  the  plastic  region.  The  derivation 
of  the  mathematical  relations  and  the  results  of  the  pre¬ 
liminary  calculations  are  presented. 


EVALUATION  OF  MOLECULAR  QUADRUPOLE 
MOMENTS  FROM  MICROWAVE  SPECTRAL  LINE 
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DET.01:004 

Detroit  U.  [Research  Inst,  of  Science  and  Engineering] 
Mich. 

A  METHOD  FOR  CALCULATING  THE  TORSIONAL 
STRAIN  VS  STRESS  ON  AN  ALREADY  AXIALLY 
LOADED  THIN  WALLED  CYLINDER,  by  H.  Payne,  S. 

J.  Czyzak,  and  W.  Lucas.  Mar.  1,  1958  (10]p.  lncl. 
diagr.  table.  (AFOSR-TN-58-248)  (AF  18(600)1466) 

AD  154151;  PB  133660  Unclassified 

A  new  method  of  calculating  the  superposed  torsional 
strain  Is  described.  This  Is  an  extension  of  T.  H.  Lin’s 
method  for  the  uniaxial  case.  Contrary  to  earlier  calcu¬ 
lations  it  was  found  that  a  displacement  In  a  given  slip 
system  which  is  opposite  in  sense  to  one  previously 
occurring  is  due  to  plastic,  as  well  as  elastic  strain. 


DET.01-.005 

Detroit  U.  [Research  Inst,  of  Science  and  Engineering] 
Mich. 

DEVELOPMENT  OF  A  MATHEMATICAL  THEORY  OF 
P1.ASTICITY  BASED  ON  THE  CONCEPT  OF  SUP,  by  H. 
Payne  and  S.  J.  Czyzak.  Oct.  1,  1858,  4lp.  lncl.  diagrs. 
tables.  (AFOSR-TN-58-779)  (AF  18(600)1466) 

AD  203000  Unclassified 

The  model  developed  by  Taylor  for  calculating  the  stress- 
strain  relation  for  a  poiycrystaiiine  material  following 
l  inn- linear  strain  path  is  reviewed  and  extended.  This 
theory  is  applied  to  the  problem  of  a  thin  wall  cyclinder 
which  is  subject!  .1  to  an  incremental  torsional  strain 
on  f  already  c-xistin.;  tensile  or  roinpresslonai  strain. 


p  •  r.* :  -I’m; 

Lnroit  U.  [Research  hist,  of  Science  and  Engineering] 

Mi>  h. 

AN  A1  I’UCAlluN  lit  THE  SUP  METHOD  OK  PLAS¬ 
TICITY  TO  A  NOiVLNIAXIAL  CASE.  b>  V  Lucas 
Jan.  l!Of>.  30|  ‘iiri.  dugrs.  tables,  rels.  (Thesis) 

[AK  Ia,ij00)i4‘ci|  Uurlassified 

l.n>.  a  i  cii  uaui.  ul  Taylor's  slip  theory  ;>l  plasticity  is 
apple  i  l  i  a  n  ii-umu-Ual  case  by  suptri>csiug  an  tncre- 
nienl...  t  irsioiial  atrain  on  a  j  Ustir  tensile  or  t  umpres- 
sive  xiriin.  This  problem  is  solved  in  detail  for  9  *60’ 
ami  a  i  40  .  The  moil  important  res.ili  is  tiie  elastic 
••i-ain  i-  nsor  in  the  specimen  axis  given  in  the  following 
.•■jja'i 

3145  t,  0 

tf)  '  0  .'■102  -.1172 

3  0  -.1173  -,6747c 

II  n  hi  •  ir  e  i  is  computed  lor  the  ether  43  values 
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of  9  and  p,  and  the  resulting  tensors  averaged  over  all 
the  orientations,  an  elastic  strain  tensor  can  be  obtained 
which  represents  the  aggregate.  From  this  aggregate 
strain  tensor,  a  tensile  and  torsional  stress  tensor  can 
be  computed.  From  this  aggregate  stress  tensor,  a 
theoretical  stress-strain  relation  can  be  obtained  which 
can  then  ba  compared  with  experimental  data  on  poiy¬ 
crystaiiine  aggregates  of  aluminum.  Such  a  comparison 
would  serve  as  a  critical  test  of  the  validity  of  this  slip 
theory  of  plasticity. 


DET.0 1:007 

Detroit  U.  [Research  Inst,  of  Science  and  Engineering] 

Mich. 

AN  APPUCATION  OF  THE  SLIP  THEORY  OF  PLAS¬ 
TICITY  BASED  ON  LIN’S  EXTENSION  OF  TAYLOR’S 
METHOD  TO  THE  NON-UNIAXIAL  CASE,  by  P.  T.  Dacko. 
June  1958,  30p.  lncl.  diagrs.  tables,  refs.  (Thesis) 

[AF  18(600)1466]  Unclassified 

The  application  of  Lin’s  modification  to  Taylor’s  method 
permits  a  means  by  which  the  stress-strain  relation  in  a 
poiycrystaiiine  solid  may  be  determined  for  any  stage  of 
loading.  Both  Taylor’s  method  and  Un’s  modification 
compare  favorably  with  experiment  when  the  loading  Is 
simple  tensile  or  compressive  loading.  The  purpose  of 
this  paper  is  the  investigation  of  the  application  of  Lin’s 
modification  to  the  more  critical  case  of  a  torsional  load 
superposed  on  an  already  existing  tensile  or  compressive 
loud.  The  mathematical  method  used  In  performing  the 
calculations,  is  based  on  the  work  of  Payne,  Czyzak,  and 
laic**.  Uttie  can  be  said  at  present  regarding  the  re¬ 
sults  of  the  calculations.  When  the  calculations  for  all 
44  orientations  have  been  completed,  a  comparison  be¬ 
tween  the  average  of  these  values  and  experimental  values 
may  be  made. 


DET. 01:008 

Detroit  U.  [Research  Inst,  of  Science  and  Engineering] 

Mich. 

A  MODIFICATION  OF  TAYLOR’S  METHOD  FOR  CAL¬ 
CULATING  THE  PLASTIC  STRESS-STRAIN  RELATION 
IN  FACE-CENTERED  CUBIC  CRYSTALS,  by  H.  Payne, 

S.  J.  Czyzak  and  others.  [1958]  [7]p.  lncl.  table.  (AF  18- 
(600)  146ti)  Unclassified 

Published  In  Jour.  Mech.  and  Phys.  of  Solids,  v.  6:  314- 

JJoTJuly  7558. 

A  method  is  presented  for  determining  the  stress -strain 
relation  in  the  plastic  region  for  poiycrystaiiine  materials 
from  empirical  data  on  slipping  in  the  corresponding 
single  crystal.  Results  of  calculations  for  uniaxial 
loading  are  presented.  (Contractor's  abstract) 
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DOC  .01:001 

Documentation,  Inc.,  Washington,  D.  C. 

MEANING,  LINGUISTIC  STRUCTURES  AND  STORAGE 
AND  RETRIEVAL  SYSTEMS,  by  M.  Taube.  Feb.  1957, 
14p.lncl.dUgr.  (AFOSR-TN-57-125)  (AF  49(638)91) 
AD  120482  Unclassified 

This  paper  attempts  to  establish  the  positive  thesis  that 
storage  and  retrieval  theory  acd  the  design  oi  storage 
and  retrieval  systems  need  not  concern  Itself  with  "the 
relationship  between  concepts  and  the  words  and  sym¬ 
bols  In  which  they  are  expressed, "  with  the  attempt  to 
base  such  reUtlonshlps  on  the  distinction  between 
nominal  cUsses  and  "real"  classes. 


DOC  .01: 002 

Documentation,  Inc.,  Washington,  D.  C. 

THE  DISTINCTION  BETWEEN  THE  LOGIC  OF  COM¬ 
PUTERS  AND  THE  LOGIC  OF  STORAGE  AND  RE¬ 
TRIEVAL  DEVICES,  by  M.  Taube.  Rev.  ed.  Sept 
1957,  12p.  lncl.  dUgrs.  refs.  (AF06R-TN-57-165) 

(AF  49(638)91)  AD  126458  Unclassified 

Storage  and  retrieval  devices  are  differentiated  from 
computers  within  the  genaraf  class  of  automatic  data 
handling  devices.  The  basis  for  this  dlffsrentUtlon  U 
both  negative  and  positive;  negative  In  tut  the  Identity 
of  computers  and  computer  logic  with  automata  and 
the  logic  of  automata  In  general  is  shown  to  be  In 
error;  and  positive  In  that  the  specific  logic  of  storage 
and  retrieval  automata  U  shown  to  be  the  algebra  of 
cUsses  as  distinct  from  the  propositional  calculus 
which  Is  the  logical  Instrument  for  the  analysis  of 
computers  and  computer  circuits.  As  a  final  point, 
the  time  sequence  In  computer  operation  Is  shown  to 
be  analogous  to  non-commutadve  pairs  In  the  algebra 
of  classes. 


DOC.31:003 

Documentation,  Inc.,  Washington,  D.  C. 

THE  DESCRIPTIVE  CONTINUUM.  A  'GENERALIZED" 
THEORY  or  INDEXING,  by  F.  Jonker.  June  1957,  26p. 
lncl.  dUgr.  (AFOSR-TN-57-287)  (AF  49(638)91) 

AD  132358  UncUssified 

Also  published  In  Proc.  Internat'l.  Coni,  on  Sclentlfir 
Information,  Washington,  D.C.  (Nov.  16-21,  1958), 
Washington,  Nat'l  Acad.  Sciences,  v.  2:  1291-1311, 

1959. 

The  degree  of  adequacy  and  total  cost  of  Indexing  systems 
In  mechanized  infc rotation  retrieval  U  studied  in  search 
of  general  criterU  for  the  systems.  The  history  of  Infor¬ 
mation  control  Is  traced  from  the  earliest  classification 


systems  through  subject  heading  systems  to  recent  de¬ 
velopments  (Uniterm  Indexing)  In  an  attempt  to  establish 
a  "generalized  theory"  of  Indexing.  A  theory  of  Indexing 
looks  on  all  systems  as  a  "descriptive  continuum"  with 
"entry"  length  chosen  as  the  main  parameter.  The  con¬ 
tinuum  ranges  from  keyword  Indexing  through  subject 
heading  Indexing  to  hierarchic  classification.  Other 
parameters  are  potential  depth  of  Indexing,  permutabllity 
of  Indexing  criteria,  degree  of  hierarchical  drtlnltlon  of 
Indexing,  potential  need  for  a  coordinating  mechanism, 
retrieval  noise,  size  of  the  access  apparatus,  false  coordi¬ 
nations  and  capacity  for  handling  semantic  Indeterminacy. 
The  theory  Indicates  that  with  the  determination  of  the 
main  parameter,  other  system  properties  are  fixed.  For 
the  Information  collection,  an  optimal  continuum  position 
can  be  related  to  the  degree  of  diffuseness  of  the  fir'd's 
Information. 


DOC. 31:004 

Documentation,  Inc.,  Washington,  D.  C. 

MATHEMATICAL  FOUNDATIONS  FOR  A  STORAGE 
AND  RETRIEVAL  THEORY,  by  A.  Krelthen.  June  1957, 
15p.  (AF06R-TN-57-400)  (AF  49(638)91)  AD  132475 

Unclassified 

Some  of  the  fundamental  concepts  of  a  mathematical 
basis  for  a  storage  and  retrieval  theory  are  noted,  and 
a  terminology  and  notation  are  developed  for  representa¬ 
tion  by  set  theory.  The  possible  ways  In  which  a  collec¬ 
tion  of  Information  can  be  organized  for  storage  and  re¬ 
trieval  are  presented,  and.  the  properties  of  each  form  of 
organization  are  outlined.  The  resulting  effect  on  the 
theory  la  studied  of  the  Incorporation  of  certain  relations 
between  terms,  such  as  meaning  and  order.  The  problems, 
which  include  notuna thematl cal  as  well  as  logical  or 
mathematical  relations,  In  a  formal  theory  are  discussed, 
and  some  consequences  are  pointed  out  for  the  storage 
requirements  of  realizable  systems.  The  properties  of 
specific  Indexing  schemes  are  closely  represented  by 
particular  mathematical  systems.  (Contractor's  abstract) 


DOC.01:005 

Documentation,  Inc.,  Washington,  D.  C. 

A  TRUTH-TABLE  EVALUATION  OF  THE  LOGIC  OF 
NERVE  NETS,  by  M.  Taube.  July  1957,  20p.  lncl.  dUgrs. 
tables.  (AFOSR-TN-57-482)  (AF  49(638)91)  AD  136475 

Unclassified 

An  analysis  of  the  basic  motion  of  logical  representation 
of  a  physical  event  In  a  computer  or  of  a  biological  event 
In  a  nerve  net  Is  discussed. 
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DOC.01:006 

Documentation,  Inc.,  Washington,  D.  C. 

THE  RELATION  OF  THE  SIZE  OF  THE  QUESTION  TO 
THE  WORK  ACCOMPLISHED  BY  A  STORAGE  AND 
RETRIEVAL  SYSTEM,  by  M.  Taube  and  L.  B.  Heilprin. 
Aug.  1957  [13]p.  (AFQSR-TN-57-483)  (A F  49(838)91) 
AD  136476  Unclassified 

Presented  at  Amer.  Chem.  Soc.,  Chemical  Literature 
Seeslon,  New  York,  Sept.  1937. 

Definitions  given  by  Krelthen  (Item  no.  DOC.01:004)  of 
code  element,  coding  Held,  bit,  character,  word,  Item, 
store,  and  question  are  extended.  Work  accomplished 
In  a  search  Is  defined  as  the  set  of  Items  In  a  store 
selected  by  matching  the  terms  In  the  question  against 
the  terms  recorded  In  a  store  to  describe  the  Items. 

The  bearing  of  this  concept  of  work  on  the  design  of 
storage  and  retrieval  devices  (especially  the  Rapid 
Selector  and  the  Mlnlcard  System)  Is  discussed.  A 
mathematical  analysis  la  appended  In  which  the  unit  of 
work  accomplished  Is  defined  as  the  matching  of  1  word 
In  the  question  against  1  word  In  the  store  and  the  unit 
of  search  power  is  1  search  work  unit  per  unit  time. 
Results  Indicate  that  (1)  In  any  search  of  an  Information 
store  by  either  sequential  or  parallel  matching,  the 
sequential  search  work  le  lees;  (2)  search  time  saved 
by  a  parallel  Instead  of  a  sequential  search  le  pro¬ 
portionately  lees  than  the  Increase  In  search  power  re¬ 
quired  to  save  the  time;  and  (3)  asking  an  ordered  ques  ¬ 
tion  Involves  either  more  units  of  work  or  more 
memory  capacity  than  asking  a  question  In  which  order 
of  terms  Is  Immaterial. 


DOC.01:007 

Documentation,  Inc.,  Washington,  D.  C. 

MATHEMATICAL  MODEL  OF  INDEXING,  by  L.  B. 
Heilprin.  Aug.  1037  [24]p.  lncl.  dlagre.  (AFOSP-TN-57- 
484)  (A F  49(638)91)  AD  136477  Unclassified 

The  mi. In  problems  In  storage  and  retrieval  of  an  Item 
of  Information  are  Indexing,  coding,  and  mechanisation. 
Jonker  has  recently  presented  a  theory  of  Indexing 
(Item  no.  DOC.01.003).  According  to  the  theory  al 
indexing  systems  can  be  located  on  a  "descriptive  con¬ 
tinuum"  the  parameter  for  which  la  '-verage  length  of 
Indexing  terms.  Tills  paper  develops  a  mathematical 
model  from  Jonker'e  theory.  The  descriptive  continuum 
Is  mathematically  equivalent  to  the  range  between  com¬ 
plete  dependence  and  Independence  of  Indexing  urms. 
The  main  task  Is  to  find  functional  forme  fcr  the  vari¬ 
ables.  Some  new  concepts  are  Introduced:  number  of 
search  paths.  Ideal  Indexing  system,  permul ability 
nolee,  hierarchical  noise.  An  lndexln  .  equation  le  de¬ 
rived:  RH  *  n  (1-M)  where  R  Is  retrieval  power,  H  is 
o 

degree  of  hierarchical  classification,  n  Is  the  maximum 
number  of  independent  Indexing  terms  per  Item,  and  M 


DOC. 01:006  -  DOC.01:009 


Is  hierarchical  noise.  The  "Ideal  case"  In  which  M  «  0 
corresponds  to  Jonker’s  original  concept.  Suggestions 
are  given  for  use  of  the  model  In  Indexing  system  de¬ 
sign.  (Contractor's  abstract) 


DOC.OLOOS 

Documentation  Inc.,  Washington,  D.  C. 

INFORMATION  STORAGE  AND  RETRIEVAL  THEORY, 
SYSTEMS,  AND  DEVICES;  AN  AFOSR  SYMPOSIUM, 
Washington,  D.  C.  (Mar.  17-18,  1938),  ed.  by  M.  Taube 
and  H.  Wooster.  New  York,  Columbia  U.  Press,  1956, 
228p.  lncl.  dlagrs.  table,  refs.  (AFOSR-TN-S8-190) 

(AF  49(638)91)  AD  152236  Unclassified 

Tills  book  Is  divided  Into  2  parts.  Part  I  le  an  orienta¬ 
tion  to  the  subject  matter  prepared  prior  to  the  sym¬ 
posium.  It  deals  with  the  scope,  history,  present  etate 
and  future  of  Information  storage  and  retrieval.  Part  II 
le  a  condensation  of  the  Introductory  remarks  and 
discussions  at  the  symposium  In  the  following  general 
areas:  (1)  the  relation  of  storage  to  retrieval;  (2)  the  re¬ 
lation  of  physical  to  symbolic  systems;  (3)  the  logic  of 
retrieval  devices;  (4)  digital  coding  for  Information  re¬ 
trieval;  (3)  the  grouping  and  arrangement  of  terms,  Items 
and  their  codes;  (6)  the  environment  and  requirements 
of  a  system;  and  (7)  Indexing,  language,  and  meaning.  A 
summary  Is  Included. 


DOC.ul:009 

Documentation,  Inc.,  Washington,  D.  C. 

THECOMAC.  ANE  FICIENT  PUNCHED  CARD  COL¬ 
LATING  SYSTEM  FOR  THE  STORAGE  AND  RETRIEVAL 
OF  INFORMATION,  by  M.  Taube.  Oct.  1957,  20p.  lncl. 
dlagrs.  (AFOSR-TN-5S-365)  (AF  49(638)91) 

AD  134271  Unclassified 

Also  published  In  Proc.  Internat'l.  Conf.  on  Scientific 
Information,  Washington,  D.  C.  (Nov.  16-21,  1958), 
Washington,  Nat'l.  Acad.  Sciences,  v.  2:  1245-1234,  1959. 

An  analyses  of  the  theory  of  using  punched  card  sorters 
and  collaters  for  the  storage  and  retrieval  of  Information 
le  given.  The  general  logical  requirements  of  storage 
and  retrieval  systems  Involving,  efficient  Input,  compact 
storage,  rapid  search  and  freedom  from  machine  con¬ 
straints  on  the  Intellectual  operations  of  document 
analysis  Is  also  discussed.  A  new  system  of  punched 
card  devices  le  presented  which  le  adequate  for  collec¬ 
tions  of  Information  of  any  site  and  complexity.  There 
is  thus  achieved  the  description  of  a  general  purpose 
Information  storage  and  retrieval  device  called  the 
COM  AC.  This  device  can  match  codes  on  one  punched 
card  against  codes  on  another  punched  card,  and  punch 
the  codes  for  the  logical  product  or  sum  on  a  third  card. 
The  COMAC  devices  should  decrease  search  time,  allow 
multiple  access  to  the  store,  eliminate  refiling,  reproduce 
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and  print  out  cards,  and  free  Indexing  from  machine 
constraints.  (Contractor’s  abstract,  modified) 


DOC.01:010 

Documentation,  Inc.,  Washington,  D.  C. 

A  COMPARISON  OF  CONVENTIONAL  GROUPING  AND 
INVERTED  GROUPING  OF  CODES  FOR  THE  STORAGE 
AND  RETRIEVAL  OF  CHEMICAL  DATA,  by  E.  Miller, 
D.  Ballard  and  otheru.  May  1058  [23]p.  lncl.  illus. 
diagrs.  tables.  (AFOSR-TN-58-366)  (AF  40(638)01) 

AD  154272  Unclassified 

Also  published  in  Proc.  Intemat’l.  Conf.  on  Scientific 
Information,  Washington,  D.  C.  (Nov.  16-21,  1058), 
Washington,  Nai’l.  Acad.  Sciences,  v.  1:  671-685,  1050. 
(Title  varies) 

Direct  experimental  comparison  of  the  operation  of  two 
different  information  storage  and  retrieval  systems 
using  conventional  and  Inverted  groupings  respectively 
has  been  carried  out  using  the  U.  S.  Patent  Office 
punched-card  index  to  steroid  patents.  Identical  Patent 
Office  index  terms  were  used  in  both  systems.  Equal 
search  results  were  thus  obtainable  from  both  systems. 
Comparison  is  made  on  the  basis  of  equipment  cost  and 
operating  time  to  put  in  the  same  material  and  find  the 
same  answers  to  a  aeries  of  queries.  An  IBM  sorter 
and  a  modified  Type  101  machine  were  used  for  the 
conventionally  grouped  material,  while  a  "Matrex"  de¬ 
vice  was  employed  for  the  inverted  group  arrangement. 
The  Matrex  approach  was  somewhat  more  costly  on  in¬ 
put,  b' t  far  more  economical  in  both  equipment  cost 
and  pre  tion  of  answers  to  queries.  These  differ¬ 
ence  unified  as  the  sue  of  the  collection  grows. 

A  side  reau.  shows  that  the  IBM  sorter  Improves  in 
efficiency  over  the  Type  101  machine  as  the  slie  of  the 
collection  increases.  (Contractor’s  abstract,  modified) 


DOC.OLOll 

Documentation,  Inc.,  Washington,  D.  C. 

DESIGN  CONSIDERATIONS  OF  INFORMATION 
STORAGE  AND  RETRIEVAL  MACHINES,  by  F.  Jonker. 
Apr.  1658  ( 25]p.  lncl.  diagrs.  (AFOSR-TN-58-367) 

(AF  48(638)91)  AD  154273;  PB  134759  Unclassified 

Basic  and  applied  parameters  for  the  design  of  Informa¬ 
tion  storage  and  retrieval  devices  are  discussed.  A  dis¬ 
tinction  is  made  between  primary  design  considerations 
of  a  more  abstract  nature,  and  less  abstract  secondary 
considerations.  The  primary  design  considerations  are 
used  as  a  framework  for  classifying  the  various  types 
of  information  storage  and  retrieval  systems.  This 
classification  is  a  practical  frame  of  reference  to  allow 
sinularihes  and  differences  to  be  seen,  and  to  apply 
systematic  thinking  to  the  problems  of  information  stor¬ 
age  and  retrieval  machines.  It  may  help  create  some 


order  In  the  ever-growing  tangle  of  competing  systems. 
(Contractor’s  abstract) 


DOC. 01:012 

'documentation,  Inc.,  Washington,  D.  C. 

AN  EVALUATION  OF  USE  STUDIES  OF  SCIENTIFIC 
INFORMATION,  by  M.  Taube.  Dec.  1958.  23p.  lncl. 
refs.  (AFOSR-TN-58-1050)  (AF  49(638)91)  AD  206987; 
PB  138260  Unclassified 

An  evaluation  of  the  existing  literature  on  use  studies 
Is  attempted.  The  conclusions  drawn  by  other  surveys 
of  use  studies  which  appeared  before  the  International 
Conference  on  Scientific  Information  In  November  1958 
are  accepted,  and  these  conclusions  are  brought  up  to 
date  by  abstracting  and  evaluating  the  studies  prepared 
for  the  conference.  An  attempt  is  made  to  analyze  the 
reasons  for  the  generally  accepted  failure  of  use  studies 
bj  establishing  a  distinction  between  i  ci-Cumer  servli  ea 
and  professional  services.  I’  Is  concluded  that  the 
organisation  and  dissemination  of  scientific  information 
is  a  professional  activity,  the  value  of  which  cannot  be 
measured  by  consumer  responses,  and  that  such  re¬ 
sponses  cannot  supply  directions  for  the  design  of  more 
effective  scientific  information  and  reference  svatL  '  a. 
(Contractor's  abstract) 


DUB.01:001 

Dublin  Inst,  for  Advanced  Studies  (Ireland). 

DIRECTIONAL  PROPERTIES  OF  AN  EXTENSIVE 
AHl  SHOWER  ARRAY,  by  C.  B.  A.  MeCusker,  D.  E. 
Page,  and  R.  J.  Reid.  Apr.  1858  [7]p.  lncl.  tables. 
(Technical  note  no.  1)  (AFOSR-TN-58-265)  (AF  61- 
(514)1164)  AD  154204  Unclassified 

Also  published  In  Phys.  Rev.,  v.  116:  181-182,  Oct.  1, 

ISKST 

The  directional  properties  of  an  extensive  air  shower 
array  consisting  of  three  Gelger-MiUler  counter  tele¬ 
scopes  have  been  examined.  It  Is  shown  that  the  direc 
Uonal  properties  of  this  array  show  no  great  improve¬ 
ment  over  more  conventional  arrangements.  Possible 
ways  of  Improving  the  performance  of  the  device  are 
suggested.  (Contractor’s  abstract) 


DUB. 01 :002 

Dublin  Inst,  for  Advanced  Studies  (Ireland). 

MEASUREMENT  OF  PRIMARY  DIREC  HONS  IN  EX¬ 
TENSIVE  AIR  SHOWERS,  by  C.  P.  A.  MrCuxke  .  Apr. 
1958  [13)p.  lncl.  ilagr.  tables.  (Te<  hi.n  al  n.<u  i.o.  2) 
(AFOSR-TN-58-296)  IA1  61(514' I IM,  ADlr.  ',  05 

UnciaXMllel 
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DUK.  02:004-008;  DUK.  04:001 


Also  published  in  Phys.  Rev.,  v.  118:  177-180,  Oct.  1, 
1959. 

The  abilities  of  various  extensive  shower  arrays  to 
detect  possible  departures  from  isotropy  of  the  direc¬ 
tions  of  incidence  of  very  high-energy  cosmic-ray 
primaries  are  analysed.  The  effects  of  angular  resolu¬ 
tion,  selectivity  of  total  energy  and  sensitivity  to  the 
nature  c?  the  primary  are  discussed.  A  simple  method 
of  analyzing  variation  in  intensity  with  declination  is 
given  and  applied  to  some  recent  experimental  results. 
It  is  shown  that  in  two  well-known  cases,  these  are  not 
consistent  with  the  hypothesis  of  Isotropy  of  incoming 
directions.  (Contractor’s  abstract) 


D  JK.02:004 

Duke  U.  [Dept,  of  Mathematics]  Durham,  N.  C. 

ON  THE  ZEROS  OF  THE  DERIVATIVES  OF  SOME 
ENTIRE  FUNCTIONS,  by  R.  M.  McLeod.  June  1957, 
25p.  refs.  (AFOSR-TN-57-353)  (AF  18(800)1341) 

AD  132428  Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc.,  v.  91:  354- 
S67,  May  1959. 

Let  f  be  an  entire  function.  Let  (E)f  be  a  set  of  points 

z  such  that  to  each  disk  D  centered  at  z,  there  corre¬ 
sponds  a  sequence  of  Integers  fn . )  and  a  sequence  of 

points  (Zj^J  ,  z^fD,  such  that  f^V  (z^J  ’  0.  Polya 

(Math.  Zeltschr.,  v.  12:  38-60,  1922)  determined  (l){ 

for  functions  of  f  of  finite  order  greater  than  or  equal 
to  2  with  only  a  finite  set  of  zeros;  these  results  are 
extended  by  relaxing  the  restriction  on  the  set  of  zeros 

of  f.  Let  f(z)  *  «>  (z)exp(czq+dzq  l),  q  i  2,  where 
M(logl«>|,  0,  r)  »  o(rq*  ),  and  let  (E)f  be  the  set  made 
up  of  the  q  rays  emanating  from  the  point  -d/(qc)  and 
passing  through  -d/(qc)4^(c)e1W/q,  k  -  0,  1,  ...,q-l. 
Polya  proved  that  (E){  -  (R){  if  f  has  a  finite  set  of 

zeros;  by  application  of  his  result  to  functions  approxi¬ 
mating  :o  an  f  with  an  infinite  set  of  zeros,  it  is  found 
that  zeros  of  f  Influence  (p)j  only  in  the  directions 

o^(c);  for  f  of  the  classes  (?)  and  ©  again  (E){  -  @f. 

The  proof  is  a  simplified  version  of  Polya’s  procedure: 

(1)  the  asymptotic  behavior  of  f^(z)  in  certain  sectors 
is  found  by  a  modification  of  a  generalization  of 
Stirling's  formula  due  to  Hayman  (Jour.  Relne  Angew. 
Math.,  v.  196:  69,  1956);  and  (2)  a  theorem  of  Ganelius 
(Ark.  Matem.,  v.  3:  33,  1954)  is  applied  which  gives  an 
estimate  from  below  on  the  number  of  zeros  In  certain 
neighborhoods.  (ASTTA  abstract) 


DUK.02:005 

Duke  U.  [Dept,  of  Mathematics]  Durham,  N.  C. 

AN  UNUSUAL  STABILITY  CRITERION  FOR  A 
DIFFERENCE  ANALOGUE  OF  THE  HEAT  EQUATION, 
by  J.  Douglas,  Jr.  Aug.  1958,  7p.  (AFOSR-TN-58-787) 
(AF  18(800)1341)  AD  201922;  PB  138178  Unclassified 

Also  published  In  Jour.  Math.  Phys.,  v.  38:  150-152, 
July  1950. 


Frequently  in  the  numerical  solution  of  the  heat 
equation  by  a  difference  equation,  it  is  necessary  to 
Impose  a  restriction  between  the  time  Increment  At 
and  the  space  Increment  Ax  of  the  form 


0  <  -^-^2  *  k  <  “.  In  attempting  to  obtain  a  high  order 

correct  difference  analogue  of  the  heat  equation  in  two 
space  variables,  several  difference  equations  are  de¬ 
veloped  for  which  it  is  necessary  that 


0  <  k  *  ^33^2  <  "  for  stability  and  convergence.  (Con¬ 
tractor’s  abstract) 


DUK.02:006 

Duke  U.  Dept,  of  Mathematics,  Durham,  N.  C. 

AN  APPROXIMATE  SOLUTION  OF  AN  IMPROPER 
BOUNDARY  VALUE  PROBLEM,  by  J.  Douglas,  Jr. 
and  T.  M.  Gallie,  Jr.  Aug.  1858,  16p.  lncl.  refs.  (In 
cooperation  with  Rice  Inst.,  Houston,  Tex.)  (AFOSR- 
TN-58-776)  (AF  18(800)1341)  AD  201824;  PB  138174 

Unclassified 

Also  published  in  Duke  Math.  Jour.,  v.  26:  339-347, 

Sept.  1959. 

A  new  solution  of  an  improperly  posed  problem  Is  pre¬ 
sented  on  smoothed  solutions  of  an  integral  equation. 

The  method  is  to  seek  a  normal  family  of  solutions  of 
the  corresponding  differential  equation.  A  normal  family 
need  not  be  smooth  and  a  family  of  smooth  functions 
need  not  be  normal.  Numerical  experiments  indicated 
that  this  method  gives  a  considerably  better  approxi¬ 
mation  to  the  true  solution.  (Contractor's  abstract) 


DUK. 04:001 

Duke  U.  [Dept,  of  Mathematics]  Durham,  N.  C. 

MACHINE  CALCULATION  OF  MATHEMATICAL 
FUNCTIONS,  by  S.  G.  Campbell.  Sept.  1957,  17p. 
(AFOSR-TN-57-5B3)  (AF  18(600)1539)  AD  136571 

Unclassified 


AIR  FORCE  SCIENTIFIC  RESEARCH 


DUK.04:002  -  DUK.04:006 


A  discussion  Is  presented  of  the  numerical  calculation 
of  mathematical  functions.  The  calculation  of  elemen¬ 
tary  functions  Is  discussed  with  certain  conclusions 
drawn  as  the  result  of  considerable  theoretical  study 
and  extensive  experimentation  on  the  Oracle  computer. 
Generally  speaking  the  most  usual  method  Is  <he 
evaluation  of  truncated  power  series  because  they  are 
easy  to  produce,  their  theory  Is  simple,  and  they  have 
no  extreme  properties,  being  neither  fast  nor  slow;  they 
are  simple  to  code  and  offer  simple  problems  In  error 
analysis.  Continued  fractions,  on  the  other  hand  present 
difficult  problems  in  error  analysis  and  programming. 
The  most  commonly  used  techniques  are  discussed. 
These  fall  Into  the  analytical  methods  which  include  the 
truncated  series  expansions,  expansion  in  orthogonal 
functions,  addition  formulas,  and  analytic  continuation; 
and  the  numerical  methods  which  Include  interpolation 
from  tabulated  values,  successive  approximation, 
numerical  quadrature,  numerical  Integration  of  dif¬ 
ferential  equations,  and  Monte  Carlo  techniques. 


DUK. 04:002 

Duke  U.  [Dept,  of  Mathematics]  Durham,  N.  C. 

NUMERICAL  MATHEMATICS  AND  COMPUTING 
MECHANISMS,  by  S.  G.  Campbell.  Sept.  1957  [63]p. 
lncl.  tables.  (AFOSR-TN-57-584)  (AF  18(800)1539) 

AD  136572  Unclassified 

Numerical  mathematics  is  defined.  The  historical  back¬ 
ground,  present  status,  and  future  development  of  com¬ 
puting  mechanisms  are  discussed.  Economic  predictions 
are  made  based  on  the  progress  of  the  computer  era. 


DUK. 04:003 

Duke  U.  [Dept,  of  Mathematics]  Durham,  N.  C. 

LOGICAL  CHARACTERIZATION  OF  AUTOMATA,  by  S. 
G.  Campbell  and  G.  H.  Rosser,  Jr.  Sept.  1957,  9p.  lncl, 
dlagr.  table.  (AFOSR-TN-57-706)  (AF  18(800)1539) 

AD  136700  Unclassified 

Some  of  the  theories  developed  by  A.  W.  Burke  and  H. 
Wang  in  The  Logic  of  Automata  are  explained  with  re¬ 
spect  to  the  analysis  of  fixed,  deterministic  automata  by 
state  tables.  The  Illustrations  depend  largely  on  the 
logical  algebra  of  propositional  calculus,  the  2-valued 
logic. 


DUK.04  004 

Duke  U.  [Dept,  of  Mathematics]  Durham.  N.  C. 


707)  (AF  18(600)1539)  AD  136701  Unclassified 

Methods  of  facilitating  carry  transmission  in  binary 
addition  were  considered  by  Introducing  some  operations 
o!  the  classical  2-valued  logic  In  which  events  are  true 
or  false,  a  pair  of  steady  states  which  can  be  repre¬ 
sented  by  1  and  0,  respectively.  The  operations  con¬ 
sidered  are  conjection  (a-b  or  ab),  negation  (inversion) 
a,  Inclusive  disjunction  (a  v  b),  and  exclusive  disjunction 
(a^b).  Various  methods  are  presented  for  handling 
carry  transmission  that  make  It  possible  to  transform 
immediately  any  information  about  binary  carry  into 
equivalent  information  about  any  transformed  circuit. 


DUK.04-.005 

Duke  U.  [Dept,  of  Mathematics]  Durham,  N.  C. 

GAUSSIAN  INTEGRATION  FOR  THE  DIGITAL 
COMPUTER,  by  S.  G.  ^ampbell.  Sept.  1957,  32p. 
(AFOSR-TN- 57-708)  (AF  18(600)1539)  AD  136702 

Unclassified 

Possible  increase  In  the  efficiency  of  an  automatically 
produced  code  is  considered  from  the  standpoint  of 
numerical  quadrature.  The  general  quadrature  prob¬ 
lem  is  studied  for  suggestions  applicable  to  machine 
application  which  are  to  be  Inferred  from  classical 
techniques  of  approximation.  The  importance  of  numeri¬ 
cal  integration  is  emphasized  for  physical  problems  for 
which  analytical  methods  fail.  The  numerical  quadrature 

problem  consists  in,  if  f(x)  is  given,  finding  jrabf(x)dx  in 

terms  of  values  of  f(x)  for  a  *  x  *  b.  In  particular, 

0 

expressions  of  the  form:  Jabw(x)f(x)dx  j  W,  f(xj) 

where  the  Xj  are  real  and  a  *  x^  s  b  for  each  i  are  con¬ 
sidered.  Gaussian  quadrature  formulas  are  also  discussed 
and  general  purpose  numerical  integration  programs  are 
studied  for  characteristics  which  would  lend  themselves 
to  a  more  optimal  programming.  To  this  end,  various 
Integration  formulas  are  analyzed. 


DUK.04 :006 

IXike  U.  [Dept,  of  Mathematics]  Durham,  N.  C. 

[RESEARCH  IN  NUMERICAL  ANALYSIS],  by  S.  G. 
Campbell.  Final  technical  rept.  Jan.  1958,  9p.  (AFOSR- 
TR-58-11)  (AF  18(600)1539)  AD  148091  Unclassified 

A  brief  description  is  given  of  the  activities  carried 
out  under  this  contract  ham  Sept.  16,  1955  -  Sept.  15, 
1957.  Five  technical  notes  were  produced  during  this 
period. 


AN  ANALYSIS  OF  CARRY  TRANSMISSION  IN  COMPUTER 
ADDITION,  by  S.  G.  Campbell  and  G.  H.  Rosser.  Jr. 

Sept.  1957  |25]p.  lncl.  dwgrs.  tables.  (AFOSR-TN-57- 
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DUK.03:071 

Duke  U.  Microwave  Lab.,  Durham,  N.  C. 

SUB  MILLIMETER  WAVE  SPECTROSCOPY:  ROTA¬ 
TION-INVERSION  TRANSITIONS  IN  NDj,  by  G. 

Erlandsaon  and  W.  Gordy.  [1957]  [13]p.  IneL  dlagra. 
table*,  ret*.  (AFOSR-TN-57-47)  (Bound  with  It* 
Quarterly  progress  rept.  no.  16,  Nov.  1,  1956-Feb. 

1,  1657)  (AF  18(600)467)  AD  115086  Unclaaalfied 

Presented  at  meeting  ol  the  Amer.  Phya.  Soc., 
Washington,  D.  C.,  Apr.  15-27,  1057. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  n, 
v.  2:  212,  Apr.  J5,  1657. 

Also  published  In  Phys.  Rev.,  v.  106:  513-515,  May  1, 
19577 

The  J  -  0  -  1  rotational  transition  ol  N14Dj  has  been 

measured  at  a  wavelength  ol  0.67  mm.  This  transition 
Is  split  Into  two  components  by  Inversion  doubling  o  1  the 
ground  vibrational  levels.  The  frequencies  ol  the  two 
components  were  lound  to  be  306  735.0  mc/sec  and 
306  606.35  mc/sec.  Their  separation,  3174.4  mc/sec,  Is 
equivalent  to  the  sum  ol  the  Inversion  Irequencles  ol  the 
upper  and  lower  states.  The  relative  Intensities  ol  the 
upper  and  lower  trequSncy  components  were  lound  to  be 
about  10  to  1,  In  agreement  with  theory.  The  BQ  value, 

154  162.7  mc/sec,  is  obtained  from  the  arithmetic  mean 
of  the  two  components,  with  the  Infrared  value,  DJ*3.4 

mc/sec.  The  BQ  value  Is  consistent  with  a  bond  length 

ol  1.0144  A  and  a  bond  angle  of  107*.  Superimposed  upon 
each  ol  the  Inversion  components  is  a  triplet  hyperline 

structure  caused  by  the  N14  quadrupole  moment.  This 
structure  was  measured  for  the  higher  frequency  compo¬ 
nent,  and  the  value,  eQq  ■  -4.20  *  0.15  mc/sec,  was  ob¬ 
tained  for  the  N14  coupling.  (Contractor's  abstract) 


DUK.03:072 

Duke  U.  Microwave  Lab.,  IXirham,  N.  C. 

ELECTRON  SPIN  RESONANCE  IN  THE  STUDY  OF 
RADIATION  DAMAGE,  by  W.  Gordy.  [1957]  (66]p.  Incl. 
dlagra.  (AFOSR-TN-57-255)  (Bound  with  Its  Quarterly 
progress  rept.  no.  17,  Feb.  1,  1657-May  1,  1657; 

AD  126533)  (A F  18(600)467)  AD  126553(b) 

Unc  las  ai  tied 

Also  published  In  Proc.  of  Symposium  on  Information 
Theory  In  Biology,  Gatllnburg,  Term.  (Oct.  29-31,  1956), 
New  York,  Pergamon  Press,  1958,  p.  241-261. 

It  has  been  demonstrated  by  a  Duke  U.  microwave  group 
that  the  electron  spin  resonance  of  the  resulting  unpaired 


DUK.Q3:071  -  DUK.03:074 


electron  can  give  specific  information  about  the  radiation 
damage  in  proteins,  nucleic  acids  and  many  other  biologi¬ 
cally  significant  chemicals.  The  structures  of  their 
electron  resonances  show  that  free  radicals  of  various 
types  are  formed  from  the  ditferent  amino  acids  and 
simpler  peptides  by  Ionising  radiations.  However,  In 
numerous  proteins  only  two  structural  patterns  are  ob¬ 
tained,  either  separately  or  In  combination.  One  of  these 
Is  like  the  common  pattern  obtained  lor  cysteine,  cystine, 
and  glutathione  and  Is  believed  to  arise  from  an  unpaired 
electron  (electron  hole)  on  the  protein  sulfur.  The  other 
pattern  (obtained  alone  In  proteins  which  have  no  sulfur) 

Is  a  doublet  characteristic  ol  the  Interaction  of  the  elec¬ 
tron  split  with  the  spin  of  a  single  proton.  The  latter 
appears  to  arise  from  an  electron  on  a  carbonyl  oxygen 
Interacting  with  &  proton  of  the  hydrogen  bridge,  or 
possibly  on  a  -CH-  of  the  peptide  chain  which  has  lost 
an  R  side  group.  There  is  no  evidence  that  the  Ionizing 
radiation  breaks  the  polypeptide  backbone  structure  of 
the  proteins.  The  results  seem  to  require  that  an  elec¬ 
tron  hole  or  vacancy  created  at  a  given  location  In  the 
protein  molecule  can  migrate  to  other  locations  where 
It  has  lower  energy. 


DUK.03:073 

Duke  U.  Microwave  Lab.,  Durham,  N.  C. 

FREE  RADICALS  AS  A  POSSIBLE  CAUSE  OF  MUTA¬ 
TIONS  AND  CANCER,  by  W.  Gordy.  [1657]  [10]p.  IncL 
diagr.  (AFOSR-TN-57-256)  (Bound  with  Its  Quarterly 
progress  rept  no.  17,  Feb.  1,  1957-May  1,  1657; 

AD  126553)  (AF  18(600)467)  AD  126553(a) 

Unclassified 

Also  published  In  Proc.  of  Symposium  on  Information 
Theory  In  Biology,  Gatllnburg,  Tenn.  (Oct.  26-31,  1656), 
New  York,  Pergamon  Press,  1658,  p.  353-356. 

The  hypothesis  set  forth  in  this  note  is  that  free  radicals 
produced  outside  the  body  may  find  their  way  Into  the 
body  and  produce  mutations  and/or  cancer.  The  evidence 
for  support  of  this  hypothesis  Is  the  presence  of  radicals 
as  detected  by  microwave  paramagnetic  resonance  In 
several  carcogenic  agents,  and  the  fact  that  free  radicals 
are  now  recognised  by  radioblologlsta  as  being  responsible 
for  a  large  portion  of  mutagenic  and  '■•••clnogenlc  effects 
of  Ionizing  radiations. 


DUK. 03:074 

Duke  U.  Microwave  Lab.,  Ihirham,  N.  C. 

A  HIGH  TEMPERATURE  MOLECULAR  BEAM  MICRO- 
WAVE  SPECTROMETER,  by  A.  K.  Garrison  and  W. 
Gordy.  [1957]  [6]p.  Incl.  dUgrs.  (AF08R-TN-57-544) 
(Bound  with  Its  Quarterly  progress  rept.  no.  18,  May  1, 
1957-Aug.  1,  1657)  (AF  18(600)467)  UncUsslfleo 
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DUK.03:075  -  DUK.03:078 


Also  published  in  Phys.  Rev.,  v.  108:  899-900,  Nov.  1, 
195?: 

It  has  been  reported  that  microwave  energy  in  the  3  mm 
region  has  been  absorbed  in  a  molecular  beam  experi¬ 
ment.  Line  widths  which  are  one  order  o(  magnitude 
smaller  than  previously  have  been  reported  (or  the  KC1 
absorption  lines. 


DUK.03:075 

Duke  U.  [Microwave  Lab.]  Durham,  N.  C. 

ELECTRON  SPIN  RESONANCE  IN  X-IR RADIATED 
PLASTICS  AND  SYNTHETIC  FIBERS  (Abstract),  by 
H.  Shields,  W.  B.  Ard,  andW.  Gordy.  [1957]  [l]p. 
(Sponsored  Jointly  by  Office  of  Ordnance  Research  and 
Air  Force  Office  of  Scientific  Research  [under  AF  18- 
(600)497])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  2: 

HI,  Apr.  2S,  1957. 

Microwave  paramagnetic  resonance  has  been  used  to 
study  the  effects  of  ionizing  radiation  on  various  plastics 
and  synthetic  fibers.  The  strength  of  the  resonances  ob¬ 
tained  was  found  to  depend  on  the  degree  of  crystallinity. 
A  sample  of  ordinary  polyethylene  gave  no  resonance 
signal  after  x-lrradiation,  whereas  a  similarly  Irradiated 
sample  of  polyethylene  (supplied  by  Phillips  Petroleum 
Company)  which  has  a  crystallinity  above  90%  gave  a 
strong  resonance  with  a  seven-component  proton  hyper - 
fine  structure.  Strong  resonances  have  been  obtained 
for  x-irradlated  polystyrene  (single  sharp  line),  Teflon 
19 

(eight-component  F  hyperflne  structure),  Kel-F 
(unresolved  hyperflne  structure  of  several  components), 
polyvinyl  fluoride  and  chlorotrifluoethylene  (broad 
single  resonances),  polystyrene  (single  sharp  resonance) 
nylon  (asymmetric  structure  of  (our  components),  and 
Orion  (unresolved  hyperflne  structure  of  several  com¬ 
ponents). 


DUK.03-.076 

Duke  U.  [Microwave  Lab.]  Durham,  N.  C. 

ELECTRON  SPIN  RESONANCE  OF  RADICALS  PRO¬ 
DUCED  BY  ULTRAVIOLET  IRRADIATION  (Abstract), 
by  H.  N.  Rexroad  and  W.  Gordy.  [1957]  [l]p.  [AF  18- 
(600)497]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  Q,  v.  2:  227, 
Apr.  25,  1957. 


The  radicals  produced  by  ultraviolet  Irradiation  of  solu¬ 
tions  of  various  substances  in  the  mixture  ether,  isopen¬ 
tane,  and  alcohol  (EPA)  and  frozen  at  77*K  have  been  in¬ 
vestigated  by  their  microwave  electron  spin  resonance. 
Hie  EPA  mixture,  one  commonly  employed  as  a  solvent 
by  optical  spectroscopists,  was  itself  found  to  give  no 
resonance  under  uv  irradiation  at  77°K.  At  0.1  M  solu¬ 
tion  of  toluene  (CgHgCHg)  In  EPA  showed  a  quartet  reso¬ 
nance  of  80  gauss  spread  which  can  be  attributed  to  the 
CHg  radical  and  a  single  component  which  might  arise 

from  the  radical  C.H..  Thus  the  results  indicate  that 
the  uv  simply  breaks  the  C  C  bond  which  ties  the  CH^  to 

the  ring.  Interestingly,  similar  results  are  obtained  for 

phenol,  C.H.OH,  in  EPA.  Tentatively,  we  Interpret  this 
o  D 

to  mean  that  the  OH  radical  is  produced  by  the  uv  but  that 
it  immediately  attacks  the  EPA  to  form  the  CHj  radical 

and  an  alcohol.  A  single  m  oderately  sharp  resonance  is 

obtained  for  benzoyl  chloride,  C.H.(CO)Cl.  This  is  be¬ 
ts  5 

lieved  to  arise  from  the  CgHgCO  radical.  Probably  the 

Cl  produced  at  the  same  time  would  escape  through  the 
EPA. 


DUK.03:077 

Duke  U.  [Microwave  Lab.]  Durham,  N.  C. 

MILLIMETER  WAVE  CELL  FOR  PRECISION  MEAS¬ 
UREMENTS  OF  BOTH  »  AND  a  STARK  COMPONENTS 
(Abstract),  by  B.  Bhattacharya,  W.  Gordy,  and  O.  Fujll. 
[1957]  [l]p.  [AF  18(800)497]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2:  213, 
Apr.  35,  1957. 

A  parallel  plate  Stark  cell  has  been  constructed  which 
allows  precision  measurements  of  both  A  M  *  0  and 
AM  ■  *  1  Stark  components  of  molecular  transitions  oc¬ 
curring  in  the  shorter  millimeter  wave  region.  Precise 
measurements  have  been  made  on  HCN  for  both  the 
AM  ■  0  and  AM  ■  *  1  components  and  for  low,  intermedi¬ 
ate,  and  high  field  values.  Nuclear  magnetic  coupling  has 
been  detected  and  measured  in  HCN,  and  a  more  precise 

value  for  the  N^  quadrupole  coupling  has  been  obtained. 


DUK.03:078 

Duke  U.  [Microwave  Lab.]  Durham,  N.  C. 

PRECISION  MEASUREMENTS  OF  MILLIMETER  AND 
SUBMILLIMETER  WAVE  LINES  OF  CO  (Abstract),  by 
W.  Gordy  and  M.  J.  Cowan.  [1957]  [l]p.  [AF  18(600)- 
497]  Unclassified 
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Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr,  25-27,  1957. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2: 
212-213,  Apr.  25,  1957. 

The  J  «  -  0  1  line  of  CO  was  the  first  spectral  transition 
measured  In  the  2-3  mm  wave  region.  Further  improve¬ 
ments  In  harmonic  generators  and  detectors  have  made 
possible  more  precise  measurements  of  this  and  higher 
rotational  transitions  occurring  in  the  submillimeter 
region  with  a  video-type  spectrometer  employinga  slow 
sweep  and  high  fidelity  amplifier.  We  have  obtained 

v0(J  «  0  -  1)  -  115  271.195  *  0.015  mc/sec 

(J  *  1  -  2)  -  230  537.974  ±  0.030  mc/sec 

(J  ■  2  -  3)  "345  795.900  ±  0.090  mc/sec 

for  C12016  in  the  ground  vibrational  state.  These  yield 
Bq  =  57  635.965  ±  0.008  mc/sec 

Dq  =  0.1838  ±  0.0005  mc/sec 

From  Infrared  wavelength  measurements,  Rank  has  ob- 

1  1 2  1 A 

tained  BQ  *  1.922521  ±  0.0000035  cm  for  C  O  .  The 
ratio  of  our  Bq  value  to  his  yields  the  velocity  of  light  as 

c  -  299  793.7  ±  0.6  km/sec 

which  Is  In  good  agreement  with  the  value,  c  "  299  793.0 
±  0.3  km/sec,  recommended  by  DuMond  and  Cohen.  Ac- 
19  1  fi 

tually  the  microwave  BQ  of  C  O  Is  now  known  to  an 

accuracy  better  than  that  of  c,  and  further  Improvement 
in  the  Infrared  measurements  could  lead  to  a  significant 
Improvement  In  the  value  of  the  velocity  of  light. 


DUK.03:079 

Duke  U.  [Microwave  Lab.)  Dirham,  N.  C. 

SUBMILLIMETER  WAVE  SPECTROSCOPY:  DC1  (Ab¬ 
stract),  by  M.  J.  Cowan  and  W.  Gordy.  [1057]  [l]p. 

[AF  18(600)497]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  □,  v.  2:  212, 
Apr.-  35,  1957. 
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The  J  -  0  -  1  rotational  transitions  In  DCi  and  DC1 
have  been  measured  in  the  wavelength  region  of  0.93  mm. 
Nucleai  hyperfine  structure  was  observed  for  both  the 
Cl  and  D  nuclei.  Preliminary  results  are 


For  DCI 

^(J  -  0  -  1)  323  295.70  322  349.48 

In  mc/sec  ±  0.65  ±  0.65 

BQln  mc/sec  161  656.09  161.182.93 

rQ  In  A  1.28125  1.28124 

Bg  in  mc/sec  163  340.1  162  859.0 

r  in  A  1.27462  1.27463 

e 

eQq (Cl)  in  mc/sec  -67.3  -53.1 

The  values  of  r  and  of  B  employ  the  Infrared  Dg  and 

values  by  Plckworth  and  Thompson.  Measurements  and 
analysis  of  the  deuterium  hyperfine  structure  are  not 
yet  complete. 


For  DCi 
322  349.48 

±0.65 

161.182.93 


1.28125 


1.28124 


163  340.1 


162  859.0 


1.27462 


1.27463 


DUK.03:080 

Duke  U.  [Microwave  Lab.]  Durham,  N.  C. 

SUPERCONDUCTIVITY  AT  MILLIMETER  WAVE 
FREQUENCIES  (Abstract),  by  G.  9.  Blevins,  W.  Gordy, 
andW.  M.  Fairbank.  [1957]  [  l]p.  (Sponsored  Jointly  by 
Office  of  Ordnance  Research  and  Air  Force  Office  of 
Scientific  Research  [under  AF  18(600)497]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  2:  183, 


The  development  at  Duke  University  of  refined  millimeter 
wave  techniques  for  the  0.5  to  5  mm  region  made  possible 
investigations  of  the  temperature  dependence  of  the  sur¬ 
face  resistance  of  superconducting  tin  in  the  frequency 
region  where  hv  ikT.  In  the  first  experiments  the  onset 
of  superconductivity,  as  evidenced  by  a  noticeable  change 
In  the  high-frequency  surface  resistance,  was  found  to 
depend  on  the  frequency.  These  measurements  have  been 
extended  to  different  types  of  surfaces.  More  sensitive 
methods  have  been  developed  for  ascertaining  small 
changes  In  resistance  near  the  transition  temperature. 

A  new  cryostat  and  microwave  system  has  been  construc¬ 
ted  which  makes  possible  a  significant  extension  of  the 
measurements  to  frequencies  above  150  kmc/sec.  In  both 
plated  surfaces  and  surfaces  made  from  the  bulk  metal, 
the  transition  temperature  was  found  to  shift  to  lower 
temperatures  as  the  frequency  was  Increased  above  50 
kmc/sec  in  agreement  with  the  earlier  measurements. 
However,  the  amount  of  the  shift  was  found  to  be  less  in 
the  bulk  metal  surface  than  in  the  plated  surface.  It 
possibly  depends  on  the  width  of  the  intermediate  state. 
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DUK.03:081 

Duke  U.  [Microwave  Lab.]  Durham,  N.  C. 

CHARACTERISTIC  ELECTRON-SPIN  RESONANCES 
OF  FREE  RADICALS  WITHIN  SOLIDS  (Abstract),  by 
W.  Gordy.  [1957]  [2]p.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  18- 
(600)497]  and  Office  of  Ordnance  Research) 

Unclassified 

Published  in  Program  for  Symposium  on  The  Formation 
and  Stabilization  of  Free  Radicals,  Nat'l.  Bur. 

Standards,  Washington,  D.  C.  (Sept.  18-20,  1957), 
Washington,  Nat'l.  Bur.  Standards,  1957,  p.  K1-K2. 

Hydrocarbon  free  radicals  have  been  produced  by  x  and 
UV  irradiation  of  numerous  organic  and  biological 
substances  in  the  solid  state,  and  their  characteristic 
electron  spin  resonances  observed  by  various  members 
of  the  Duke  Microwave  Lab.  Nuclear  hyperflne  structure 
and  other  factors  allow  reasonably  definitive  identifica¬ 
tion  of  certain  of  the  radicals,  Including  the  methyl  and 
ethyl  radicals  and  reasonably  good  guesses  as  to  the 
identity  of  others.  Our  rather  extensive  observations 
revealed  that  the  isotropic  Fermi-type  interaction  with 
the  proton  spins  is  much  larger  in  aliphatic  hydrocarbon 
radicals  than  had  previously  been  supposed  andthat  the 
orientation-dependent  dipole-dipole  coupling  is  less 
significant  than  was  thought.  In  fact,  the  isotropic 
coupling  due  to  s  orbital  occupancy  of  the  H  atoms  by 
the  odd  electron  is  generally  much  larger  than  the 
residual  direct  dipole-dipole  interactions.  It  is  this 
fortunate  but  unexpected  circumstance  which  allows 
one  to  resolve  the  numerous  hypertine  patterns  in 
polycrystalline  or  amorphous  solids.  Another  sur¬ 
prising  fact  is  that  symmetrical  patterns  indicating 
equivalent  coupling  of  four  or  more  protons  in  a  single 
radical  is  often  observed.  To  get  the  geometrical 
symmetry  apparently  needed  to  account  for  the  equivalent 
coupling  of  an  even  number  of  protons  in  a  simple 
aliphatic  radical,  charged  radicals  such  as  (CgH^)* 

were  first  postulated.  However,  the  problem  of 
accounting  for  the  equivalent  coupling  of  an  odd  number 
A  five  _r  nr  ire  pr  jtona  in  radicals  where  a  static 
geometrical  symmetry  d  es  not  appear  possible.  It 
is  now  thought  that  hydrogen  exchange  between  adjacent 
carbons  in  aliphatic  radicals  occurs,  and  at  a  suf- 
Iicient  lrequcncy  to  equalise  the  coupling  oi  the  protons 
during  the  lifetime  in  the  spin  states.  Such  an  exchange 
could  account  for  equalisation  of  coupling  of  hydrocarbon 
radicals  with  even  as  well  as  odd  numbers  of  hydrogens 
and  could  also  account  for  much  of  the  reduction  in  the 
dipole-dipole  coupling  already  mentioned.  Other 
motions  of  the  radicals  as  well  as  the  delocalization 
of  the  wave  function  of  the  odd  electron  also  help  to  re¬ 
duce  the  anisotropic  dipole-dipole  coupling.  Hydrogen 
exchange  between  C  atoms  in  radicals,  if  it  occurs  as 
indicated,  should  have  important  consequences  in 
organic  chemistry  and  biology.  Results  at  elevated, 
medium  and  low  temperatures  and  upon  single 


crystals  as  well  as  upon  poly  crystalline  materials 
will  be  reported. 


DUK.03:082 

[Duke  U.  Microwave  Lab.,  Durham,  N.  C.] 

PROCEEDINGS  OF  CONFERENCE  ON  RADIO  AND 
MICROWAVE  SPECTROSCOPY,  Duke  U.,  Durham,  N.  C. 
(Nov.  4-6,  1957),  Washington,  Office  of  Naval  Research 
[1957]  95p.  incl.  illus.  dlagrs.  tables,  refs.  (Office  of 
Naval  Research  Symposium  rept.  no.  ACR-31)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research, 
under  [AF  18(600)497],  Office  of  Ordnance  Research,  and 
Office  of  Naval  Research)  Unclassified 

A  representative  group  of  experts  were  brought  together 
to  inform  one  another  of  the  most  significant  develop¬ 
ments  in  their  respective  specialties  which  included: 
nuclear  magnetic  resonance,  paramagnetic  resonance, 
ferrlmagnetic  resonance,  and  radio-frequency  spectros¬ 
copy. 


DUK.03:083 

Duke  U.  [Microwave  Lab.]  Durham,  N.  C. 

ELECTRON  SPIN  RESONANCE  STUDIES  OF  RADIATION 
DAMAGE  TO  PEPTIDES,  by  G.  McCormick  and  W. 

Gordy.  [1958]  [42]p.  incl.  dlagrs.  (AFOSR-TN-58-133) 
(Also  bound  with  iteQuarterly  progress  rept.  no.  20.  Nov. 
1,  1957-Feb.  1,1 658;  AD  153951)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  18- 
(600)497  and  Office  of  Ordnance  Research)  AD  152160 

Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  62:  783-789, 

July  1953. 

i 

Free  radicals  produced  by  x-irradiated  dipeptides  and 
tripeptides  have  been  investigated  by  the  use  of  electron 
spin  resonance  methods.  The  hyperflne  Interaction  with 
the  hydrogen  nuclei  has  been  used  to  identify  some  of 
the  radicals.  Each  peptide  has  generally  been  found  to 
have  characteristic  resonance  patterns.  Oxygen  has 
been  found  to  kill  or  alter  the  pattern  and  sulfur  or 
tyrosine  rings  act  as  protective  agents  against  radia¬ 
tion  damage  to  the  rest  of  the  protein  or  polypeptide. 


DUK.03-.084 

Duke  U.  [Microwave  Lab.]  Durham,  N.  C. 

ELECTRON  SPIN  RESONANCE  STUDIES  OF  RADIATION 
DAMAGE  TO  AMINO  ACIDS,  by  H.  Shields  and  W.  Gordy. 
[1958]  (54 ]p.  incl.  diagrs.  (AFOSR-TN-58-134)  (Also 
bound  with  its  Quarterly  rept.  no.  20,  Nov.  1,  1957-Feb. 

1,  1958;  AD  153951)  (Sponsored  jointly  by  Air  Force 
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Office  of  Scientific  Research  under  AF  18(800)497  and 
Office)  of  Ordnance  Research)  AD  152161 

Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  62:  789-798, 

July  1958. 

Characteristic  electron  spin  resonance  patterns  have 
been  found  for  all  the  basic  amino  acids.  Many  of  these 
patterns  arise  from  the  hyperflne  interaction  with  the 
hydrogen  nuclei.  A  g  factor  anisotropy  gives  rise  to 
similar  patterns  for  cysteine,  cystine,  and  glutathione 
and  it  is  believed  that  the  odd  electron  is  localized  on 
the  sulfur  atom.  Tyrosine  and  tryptophan  do  not  have 
resolvable  structure  patterns  which  suggests  that  the 
odd  electron  migrates  within  the  unsaturated  rings. 
Sulfur  groups  and  tyrosine  and  tryptophan  rings  serve 
to  protect  against  radiation  damage  to  the  molecule. 
Some  of  the  free  radicals  have  been  tentatively  identified. 


DUK.03:085 

Duke  U.  [Microwave  Lab.]  Durham,  N.  C. 

MILLIMETER-WAVE  SPECTRUM  OF  FORMIC  ACID,  by 
G.  Erlandsson.  [1958]  [I9]p.  lncl.  dlagra.  tables,  refs. 
(AFOSR-TN-58-274)  (Also  bound  with  its  Quarterly 
progress  rept.  no.  19,  Aug.  1-Nov.  1,  1957,  AD  206418) 
(AF  18(600)497)  AD  154175  Unclassified 

Also  published  In  Jour.  Chem.  Phys.,  v.  28:  71-75,  Jan. 
1958. 

The  Investigation  of  the  R*  branch  of  the  formic  acid 
rotational  spectrum  has  been  extended  up  to  J  -  9  in  the 
1 .5  mm  wavelength  region.  The  centrifugal  distortion 
corrections  have  been  studied  in  some  detail  partly  by 
means  of  sum -rules  and  partly  by  power-series  ex¬ 
pansions  and  other  approximate  methods.  (Contractor's 
abstract) 


DUK.03:086 

Ihike  U.  Microwave  Lab.,  IXirham,  N.  C. 

PRECISION  MEASUREMENTS  OF  MILLIMETER  AND 
SUBMILLIMETER  WAVE  SPECTRA:  DC1.  DBr.  and 
Dl,  by  M.  [J.  ]  Cowan  and  W.  Gordy.  [1958]  [l3]p.  lncl. 
diagrs.  tables,  refs.  (AFOSR-TN-58-351)  (Bound  with 
Its  Quarterly  progress  rept.  no.  22,  May  1,  l4S3-Aug.  1, 
1958)  (AF  18(600)497)  AD  154256  Unclassified 

Also  published  in  Phys.  Rev.,  v.  Ill:  209-211,  July  1, 
1958. 

Precision  frequency  measurements  have  been  made  on  the 
j  *  o  -  1  rotational  transitions  on  the  deuterium  halides 
DC1,  DBr,  and  DI.  The  measurements  have  been  used  to 
derive  the  fallowing  atomic  constants:  resonance  fre¬ 
quency,  the  magnitude  of  quadrupole  and  magnetic 


coupling,  the  hypothetical  equilibrium  distance  rg  and 

the  average  distance  in  the  ground  vibrational  state  rQ, 

and  the  ground  state  constant  B  and  the  equilibrium  value 

B  of  the  moment  of  inertia  constant.  The  constants  D 
e  o 

and  a  which  have  been  obtained  from  infrared  data  were 
employed  in  the  calculation  of  the  B  and  r  values. 


DUK.03:087 

Duke  U.  Microwave  Lab.,  Durham,  N.  C. 

A  MOLECULAR-ORBITAL  TREATMENT  OF  ISOTROPIC 
HYPERFINE  INTERACTIONS  IN  SIMPLE  ALIPHATIC 
RADICALS,  by  D.  B.  Chesnut.  [1958]  [18]p.  lncl.  dlagr. 
tables,  refs.  (AFOSR-TN-5B-352)  {Bound  with  its 
Quarterly  progress  rept.  no.  21,  Feb.  1,  1958-May  1, 
1958)  (AF  18(600)497)  AD  154257  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  29:  43-47,  July 
19557 

The  problem  of  isotropic  hyperflne  Interactions  in  the 
EPR  spectra  of  aliphatic  free  radicals  is  approached 
from  the  molecular-orbital  picture  of  hypercunjugation. 
The  ethyl,  methylethyl,  and  1,1-dimethylethyl  radicals 
are  treated  by  this  approximation;  with  a  reasonable 
choice  of  parameters,  the  results  can  be  correlated 
rather  well  with  our  present  knowledge  of  aliphatic 
radicals.  The  calculated  coupling  constants  of  methyl 
group  hydrogens  are  of  the  order  of  15  to  25  gauss,  do 
not  decrease  radically  with  the  presence  of  additional 
methyl  groups,  and  are  very  nearly  proportional  to  the 
molecular-orbital  unpaired  electron  density  at  the 
central  carbon  atom.  (Contractor's  abstract) 


DUK.03.088 

Duke  U.  Microwave  Lab.,  Durham,  N.  C. 

ELECTRON  SPIN  RESONANCE  STUDIES  OF  RADIATION 
DAMAGE  TO  PROTEINS,  by  W.  Gordy  and  H.  Shields. 
[1958]  [35]p.  lncl.  diagrs.  refs.  (AFOSR-TN-58-353) 
(Bound  with  Its  Quarterly  progress  rept.  no.  21,  Feb. 

1,  1958-May  1,  1958)  (AF  18(600)497)  AD  154258 

Unclassified 

Also  published  in  Radiation  Research,  v.  9:  611-625, 

Dec.  195$. 

The  present  study  represents  a  continuation  of  an  earlier 
Investigation  of  the  effects  of  Ionizing  radiation  on  the 
proteins  with  the  method  of  electron  spin  resonance.  It 
includes  a  number  of  proteins  not  In  the  preliminary  work 
and  gives  further  observations  of  certain  ones  which  are 
In  the  earlier  report.  An  orientation  dependence  of  the 
resonance  has  been  observed  for  silk  strand  and  feather 
quill.  Most,  though  not  all,  proteins  Investigated  give 
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either  a  doublet  resonance  characteristic  of  glycyl  gly¬ 
cine,  a  field-dependent  resonance  characteristic  of  cys¬ 
tine,  or  a.  combination  of  the  two.  This  Is  a  surprising 
observation  when  one  considers  that  the  individual  pro¬ 
teins  are  generally  composed  of  some  twenty  different 
amino  acids,  almost  all  of  which  give  characteristically 
different  resonance  patterns.  The  simpler  peptides  also 
give  a  variety  of  resonance  patterns  not  found  for  the 
proteins.  From  the  many  types  of  long-lived  spin  reso¬ 
nances  cbtainedfor  the  aminoaclds  and  simplerpeptides, 
one  might  predict  extremely  complex,  probably  unre- 
solvable  patterns  for  all  proteins,  patterns  representing 
the  superposition  of  several  different  radicals  produced 
from  different  side  groups  or  side  chains  of  the  proteins. 
The  fact  that  this  does  not  occur  reveals  a  property  of 
the  proteins  which  may  be  important  to  the  understanding 
of  some  of  their  biological  functions  as  well  as  their  re¬ 
action  to  Ionizing  radiations.  References  to  the  methods 
and  theory  of  electron  spin  resonance  are  given  in  the 
other  papers.  (Contractor's  abstract) 


The  radical  produced  by  x-  or  y-lrradiation  of  polyfluoro- 
ethylene  (Teflon)  In  a  high  vacuum  is  shown  to  have  five  F 
atoms  with  nuclear  coupling  to  the  electron  spin,  four  with 
equivalent  coupling  of  33  gauss  each  and  a  fifth  with 
coupling  of  92  gauss.  The  radical  is  probably  of  the  form 
XCFjCFCFjY,  where  X  and  Y  represent  the  continuing 

Teflon  chains  with  no  significant  electron  spin  density. 
Molecular  oxygen  was  found  to  combine  with  undetectable 
radicals  or  ions  In  the  irradiated  Teflon  to  produce  a  new 
resonance.  Carbon  monoxide  alters  the  latter  resonance  to 
a  different  one  while  H^,  NO,  and  ionized  air  kill  It.  The 

resonance  of  the  fluorocarbon  radical  is  also  nullified  by 
Hj  and  NO.  When  Teflon  Is  irradiated  under  an  atmos¬ 
phere  of  NO  gas,  a  triplet  resonance  structure  apparently 
14 

arising  from  N  nuclear  interaction  is  produced.  The 
triplet  can  also  be  produced  by  admission  of  NO  to  a 
sample  of  Teflon  previously  irradiated  In  a  vacuum. 
(Contractor's  abstract) 


DUK.03:089 
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Duke  U.  Microwave  Lab.,  Durham,  N.  C. 

ELECTRON  SPIN  RESONANCE  OF  FREE  RADICALS 
IN  IRRADIATED  BIOCHEMICALS,  by  W.  Gordy.  [1958] 
[48]p.  incl.  diagrs.  refs.  (AFOSR-TN-58-729)  (Bound 
with  its  Quarterly  progress  rept.  no.  22,  May  1,  1958- 
Aug.  1,  1958)  (AF  18(600)497)  AD  162264 

Unclassified 

Presented  at  Intemat'l.  Congress  of  Radiation  Research, 
Burlington,  Vt.,  Aug.  11-15,  1958. 

Also  published  in  Radiation  Research,  Suppl.,  v.  1:  491- 
510,  1959. 

This  review  paper  describes  some  of  the  general  con¬ 
clusions  which  have  been  found  in  the  study  of  25  amino 
acids  and  like  number  of  di-  or  tripeptides  and  many 
proteins  which  have  been  x-lrradiated.  There  are  16 
domestic  and  foreign  references  given  which  cover  a 
time  period  from  1949-1957. 


DUK.03  090 

Duke  U.  [Microwave  Lab.)  Durham,  N.  C. 

ELECTRON  SPIN  RESONANCE  STUDIES  OF 
IRRADIATED  TEFLON:  EFFECTS  OF  VARIOUS  GASES, 
by  H.'N.  Rexroad  and  W.  Gordy.  [1958]  [16]p.  incl.  diagrs 
refs.  (AFOSR-TN-58-870)  (Bound  with  its  Quarterly 
progress  rept.  no.  23,  Aug.  I-Nov.  1,  1958)  (AF  18(600)- 
497)  AD  203715  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  30'  399-403, 

Feb.  1959. 


Duke  U.  [Microwave  Lab.]  Durham,  N.  C. 

ELECTRON  SPIN  RESONANCE  IN  AN  IRRADIATED 
SINGLE  CRYSTAL  OF  DIMETHYLGLYOXIME,  by  I. 
Miyagawa  and  W.  Gordy.  [1958]  [28]p.  incl.  diagrs. 
tables.  (AFOSK-TN-58-1034)  (Bound  with  its  Quarterly 
progress  rept.  no.  23,  Aug.  1-Nov.  1,  1958)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  18(600)497]  *nd  Office  of  Ordnance  Research) 

AD  206484  Unclassified 

Presented  at  meeting  of  the  Aruer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1658. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  II, 
v.  S:  176,  May  1,  1958. 


Also  published  in  Jour.  Chem.  Phys.,  v.  30:  1590-1595, 
June  19$9. 


The  paramagnetic  resonance  of  y-irradiated  single 
crystals  of  dimethylglyoxime  has  been  measured  at 
23  kmc/sec  and  9  kmc/sec  for  various  orientations  of  the 
crystal  in  the  magnetic  field.  The  resonance  pattern  was 
found  to  have  a  triplet  structure  caused  by  a  coupling  to  a 

single  N* ^  nucleus.  Both  the  nuclear  coupling  and  the 
spectroscopic  splitting  factor  were  found  to  be  anisotropic 
with  the  principal  values:  A  *  45  *  1  gauss,  A- 

1  it 

Aj  «  25  «  1  gauss,  gj  2.0026  «  0.0003,  g2  *  2.0063  * 
0.0003,  and  g^  *  2.0095  *  0.0003.  It  is  concluded  that  the 
free  radical  produced  by  the  irradiation  is  probably  the 
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Ionized  dlmethylglyaxlme  molecule 
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with  the  positive  charge  and  the  electron  spin  density 
concentrated  on  one  of  the  nitrogens  and  In  an  hybridized 
2 

sp  -orbital  which  is  approximately  In  the  molecular 
plane  and  along  the  bisector  of  the  C  «  N  -  0  angle. 

The  s-character  In  the  bond  Is  calculated  from  the  N** 
coupling  to  be  19%.  (Contractor's  abstract) 


DUK.03.092 


Duke  U.  [Microwave  Lab.j  Durham,  N.  C. 


CYCLOTRON  RESONANCE  IN  FLAMES,  by  J.  Schneider 
and  F.  W.  Hofmann.  [1958]  [3]p.  lncl.  dlagr.  (AFOSR- 
TN-58-1035)  (Bound  with  Its  Quarterly  progress  rept. 
no.  23,  Aug.  1  -Nov.  1,  195d)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  18(600)- 
497],  Office  of  Naval  Research,  and  California  Research 
Corp.)  AD  206481  Unclassified 


Also  published  In  Phys.  Rev.  Letters,  v.  1:  408-400, 
Dec.  1 ,  l45£ 


Cyclotron  resonance  of  electrons  In  a  gas  discharge 
has  been  detected  In  low  pressure  names  at  a  frequency 
near  24  kmc/sec.  In  an  acetylene-air  flame,  at  K-bund 
frequencies  and  at  atmospheric  pressure  no  Indication 
of  a  cyclotron  resonance  was  found,  whereas  at  100  mm 
Hg  a  broad  absorption  appeared  which  became  con¬ 
siderably  sharper  as  the  pressure  was  decreased.  A 
recorder  trace  of  the  cyclotron  resonance  line  was  ob¬ 
served  from  an  acetylene-oxygen  flame  at  7.5  mm  Hg. 
Electron  concentrations  and  collision  frequencies  were 
determined. 


DUK. 03:093 

Duke  U.  [Microwave  lab.)  Dirham.  N.  C. 


EF  FECTS  OF  ABSORBED  GASES  ON  FREE  RADICAL 
RESONANCES  IN  SOLIDS  (Abstract),  by  H.  [N.  ]  Rexroad 
andW.  Gordy.  [1958]  [l]p.  [AF  18(600)497] 

Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 


Published  in  Bull.  Ame  .  Phys.  Soc.,  Series  II,  v.  3: 
179,  Vay  1,  1958. 


The  effects  of  on  the  free  radical  resonance  of  x- 


DUK.  033)92-094;  DUK.  053)01 


irradiated  Teflon  reported  earlier  have  been  further  In¬ 
vestigated.  With  samples  having  large  surface  area  It 
was  found  that  a  strong  new  signal  could  be  produced  by 


the  Introduction  of  Oj  without  a  noticeable  change  in  the 


resonance  already  produced  oy  irradiation  of  the  Teflon 
In  vacuum.  A  similar  effect  was  observed  for  NO.  It  Is 
concluded  that  the  paramagnetic  Oj  and  NO  are  trapped 

on  or  near  the  surface  of  the  Teflon  by  ions  or  radicals 
which  are  produced  by  the  Irradiation  and  which  do  not 
themselves  give  an  observable  paramagnetic  resonance. 
No  such  effects  were  observed  for  N^,  COj,  and  CO, 

although  CO  was  found  to  reduce  the  signal  observed 
for  the  trapped  0^.  Ionized  air  was  found  to  kill  quickly 

the  resonance  of  the  trapped  O^. 


DUK.03.094 


Duke  U.  [Microwave  Lab.]  Durham,  N.  C. 


ELECTRON  SPIN  RESONANCE  OF  FREE  RADICALS 
AT  LIQUID  HELIUM  TEMPERATURES  (Abstract),  by 
F.  Patten,  G.  McCormick,  and  W.  Gordy.  [1958]  [l]p. 
(AF  18(600)497]  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 


PubLjhed  ir.  Bill.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 
TTSTMaTI,  1958. 


Electron  spin  resonances  of  CHj,  CjHj,  and  a  number 

of  otl.*'  Iree  radicals  produced  by  Irradiation  of  solids 
at  roon.  or  liquid  nitrogen  temperatures  have  been  ob¬ 
served  at  i.iii.  Proton  hyperflne  structures  of  some 
of  the  resonance*  undergo  qualitative  changes  as  the 
temperature  Is  lowered,  whereas  others  do  not.  The 
changes  depend  markedly  upon  the  nature  of  the  medium 
In  which  the  radicals  are  trapped.  They  are  generally 
reversible,  l.e.,  the  original  pattern  of  the  resonance  Is 
restored  when  the  temperature  is  again  raised. 


DUK.05:001 


Duke  U.  School  of  Medicine,  Dirham,  N.  C. 


THE  MECHANISM  OF  COUGH  SYNCOPE,  by  H.  D. 
McIntosh,  E.  H.  Estes,  and  J.  V.  Warren.  [1956]  [l3]p. 
lncl.  Ulus,  dlagrs.  refs.  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(600)1542, 
American  Heart  Association,  and  National  Institutes 
of  Health)  Unclassified 


Published  in  Amer.  Heart  Jour.,  v.  52:  70-82,  July 

i9w: - 


The  effect  of  cough  on  the  cardiorespiratory  system  in 
13  patients  with  cough  syncope  and  a  group  of  100  normal 
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patients  Is  reported.  The  response  to  coughs  In  these 
2  groups  differed  only  in  magnitude.  These  studies 
suggest  that  syncope  due  to  coughs  Is  the  result  of  the 
transmission  of  markedly  elevated  lntra-thoraclc  and 
intra-abdomina)  pressure  to  the  cerebro-spinal  fluid 
compartment  causing  an  essentially  equal  rise  of  the 
latter  pressure.  The  results  of  this  study  are  In  agree¬ 
ment  with  reports  of  Baker  and  of  Kerr  and  Derbes 
which  suggest  that  cough  syncope  Is  a  common  form  of 
fainting. 


DUK.05:002 

Duke  U.  School  of  Medicine,  Durham,  N.  C. 

OBSERVATIONS  ON  THE  CENTRAL  VENOUS  RESER¬ 
VOIR  AS  A  DETERMINANT  OF  CARDIAC  OUTPUT,  by 
A.  M.  Welssler,  J.  J.  Leonard,  and  J.  V.  Warren. 

(Mar.  1957]  8p.  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  18(600)1542,  American 
Heart  Association,  and  National  Institutes  of  Health) 

Unclassified 

Observations  have  been  carried  out  on  12  normal  sub¬ 
jects  demonstrating  that  in  the  horizontal  position  Intra¬ 
venous  atropine  causes  a  considerable  Increase  in 
cardiac  output,  primarily  due  to  increased  heart  rate. 

In  the  passive  upright  position,  despite  even  greater 
Increases  In  heart  rate,  cardiac  output  1s  altered  only 
slightly  from  the  control  observations  In  the  upright 
position.  Application  of  an  antigravity  suit  In  part  re¬ 
stores  cardiac  responsiveness  In  the  passive  upright 
position.  These  data  support  the  thesis  that  the  central 
venous  reservoir  Is  an  Important  determinant  of  cardiac 
responsiveness.  (Contractor’s  abstract) 


DUK.05:003 

Duke  U.  School  of  Medicine,  Durham,  N.  C. 

VASODEPRESSOR  SYNCOPE:  ACUTE  CIRCULATORY 
DISORGANIZATION.  AN  EXPERIMENTAL  STUDY  OF 
FACTORS  INFLUENCING  CARDIAC  OUTPUT,  by  A.  M. 
Welssler,  J.  V.  Warren  and  others.  (Mar.  1957]  [27]p. 
lncl.  dlagrs.  tables,  refs.  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  18(600)- 
154?,  American  Heart  Association,  and  National 
Institutes  of  Health)  Unclassified 

Also  published  In  Circulation,  v.  15:  875-682,  June  1957. 
(Title  varies) 

Postural  syncope  can  be  produced  with  facility  by  60* 
headup  tilt  with  the  aid  of  sodium  nitrite.  Syncopy  so 
induced  is  similar  to  spontaneous  vasodepressor  syn¬ 
cope,  and  offers  an  experiments!  technique  for  the  study 
of  blood  pressure  and  cardiac  output  regulation.  The 
car,4'ac  output  in  vasodepressor  syncope  tends  to  fall 
si  ,Mly.  During  recovery,  the  caidlac  output  rises  at 
times  to  supernormal  levels.  Of  particular  Interest,  Is 


the  failure  of  the  cardiac  output  to  compensate  for  the 
fall  in  peripheral  resistance  during  syncopy.  The  occur¬ 
rence  of  either  neurogenic  myocardial  Inhibition,  or 
markedly  limited  venous  Inflow  were  Investigated  as  pos¬ 
sible  explanations  for  this  finding.  Atroplnlzation  pre¬ 
vents  the  relative  bradycardia  during  syncope,  but  does 
not  alter  the  cardiac  output  response.  Antigravity  suit 
inflation  or  negative  pressure  breathing  rapidly  reverses 
the  syncopal  reaction.  The  improvement  following  anti- 
gravity  suit  inflation  is  associated  with  a  rise  in  cardiac 
output,  and  Insignificant  changes  in  peripheral  resistance. 
Albumin  Infusions  were  found  to  prevent  syncope.  The 
arterial  CO^  constant  falls  at  the  height  of  syncope. 

This  fall  is  probably  secondary  to  the  hyperventilation 
during  syncope,  and  contributes  to  the  circulatory  embar¬ 
rassment  by  further  lowering  peripheral  resistance  and 
cerebral  blood  flow.  The  major  circulatory  event  of 
vasodepressor  syncope  would  appear  to  be  not  only  wide¬ 
spread  loss  of  peripheral  resistance,  but  its  occurrence 
In  the  face  of  Inability  of  the  heart  to  compensate  by  an 
Increase  In  output.  Present  evidence  favors  the  causative 
role  of  limited  inflow  in  restricting  the  cardiac  output 
response.  (Contractor's  abstract) 


DUK.05:004 

Duke  U.  School  of  Medicine,  Durham,  N.  C. 

EFFECTS  OF  POSTURE  AND  ATROPINE  ON  THE 
CARDIAC  OUTPUT,  by  A.  M.  Welssler,  J.  J.  Leonard, 
and  J.  V.  Warren.  [1957]  [7]p.  lncl.  tables,  refs.  (Spon¬ 
sored  Jointly  by  Air  Fores  Office  of  Scientific  Research 
under  AF  18(600)1542,  American  Heart  Association,  and 
National  Institutes  of  Health)  Unclassified 

Published  in  Jour.  Clin.  Invest.,  v.  36:  1656-1662, 

Dec.  1657. 

The  cardiac  output  response  to  tachycardia  Induced  by 
the  intraveroua  administration  of  atropine  sulfate  has 
been  studied  In  twelve  normal  subjects  in  recumbency 
and  tilted  head  up  at  60  degrees.  In  four  Instances  the 
effects  of  antigravity  suit  compression  on  the  response 
to  atropine  in  tilted  subjects  were  studied,  in  five  sub¬ 
jects  the  effects  of  peripheral  venous  pooling  of  blood 
on  the  response  to  atropine  were  also  observed.  Signifi¬ 
cant  Increases  in  cardiac  output,  primarily  the  result  of 
Increased  heart  rate  with  little  change  in  mean  stroke 
volume,  occurred  in  recumbent  subjects.  Only  slight 
elevation  of  cardiac  Index,  despite  even  greater  tachy¬ 
cardia  associated  with  a  fail  In  mean  stroke  volume, 
occurred  in  the  tilted  group.  Similar  results  following 
atropine  were  seen  during  peripheral  pooling  of  blood. 
Sustained  antigravity  suit  Inflation  restored,  in  part, 
the  cardiac  responsiveness  to  atropine  In  tilted  subjects. 
These  data  support  the  thesis  that  the  central  venous 
reservoir  is  an  important  determinant  of  cardiac  re¬ 
sponsiveness. 
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Duke  U.  School  of  Medicine,  Drham,  N.  C. 

GALLOP  RHYTHM,  by  J.  V.  Warren,  J.  J.  Leonard, 
and  A.  M.  V'elsaler.  [1958]  [17]p.  lncl.  dlagrs.  refs, 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  18(600)1542,  American  Heart  Associa¬ 
tion,  and  National  Institutes  of  Health)  Unclassified 

Published  In  Ann.  Internal  Med.,  v.  48:  580-596,  Mar. 
1958. 

The  various  types  of  diastolic  heart  sounds  are  re¬ 
viewed.  The  factors  Influencing  audibility  are  con¬ 
sidered  as  well  as  mechanism  of  production  and  clinical 
significance.  The  simple  Unitarian  concept  of  gallop 
rhythm  has  been  superseded  by  a  more  complicated  but 
.'.lore  rational  concept.  Although  relatively  elaborate 
me  "..a  are  required  for  critical  analysis,  careful  aus¬ 
cultation  at  the  bedside  will  enable  the  physician  to  dif¬ 
ferentiate  between  various  types  of  gallop  sounds,  and 
would  appear  to  Increase  his  efficiency  as  a  diagnos¬ 
tician. 


DUK.05:006 

Duke  U.  School  of  Medicine,  Durham,  N.  C. 

"NORMAL  VOLUNTEER  SUBJECTS":  THEIR  PERSON¬ 
ALITY  PROFILES  (Abstract),  by  M.  D.  Bogdonoff,  J. 

J.  Combs,  Jr.  and  others.  [1958]  [l]p.  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  18(600)1542,  American  Heart  Association, 
and  National  Institutes  of  Health)  Unclassified 

Published  in  Clin.  Research,  v.  6:  309,  Apr.  1958. 

A  set  lea  cf  comprehensive  personality  l»..erviewa  of 
the  "volunteers"  have  been  conducted.  These  Inter¬ 
views  have  consisted  of  a  biographical  account  of 
family  and  home  development,  an  inventory  of  feelings 
and  attitudes,  and  reasons  for  volunteering.  Twenty 
"volunteer"  male  subjects  were  studied.  All  were 
university  students  who  were  Informed  of  the  experi¬ 
ments  either  by  word-of-mouth  communication  In  the 
dormitories,  or  by  a  bulletin  board  announcement. 

Four  subjects  presented  history  patterns  Indicative 
of  serious  personality  disorders,  two  with  marked 
psychoneurotic  patterns,  and  two  with  depressive  Illness. 
In  13  subjects,  there  was  a  history  of  one  parent's  being 
an  extremely  overbearing,  aggressive  Individual,  and 
these  subjects  universally  reported  the  Inability  ade¬ 
quately  to  express  their  own  feelings  of  hostility  and 
aggression.  Two  of  these  individuals  indicated  a  "need 
to  experience  pain  and  toughen  up."  Two  subjects  re¬ 
ported  volunteering  for  these  experiments  shortly  after 
undergoing  intensely  stressful  difficulties  In  life  adjust¬ 
ment.  Six  reported  home  backgrounds  characterized 
by  elements  of  Intense  discord,  life  histones  of  5  of 
the  subjects  appeared  unremarkable.  The  incidence  of 


personality  adjustment  problems  In  "normal  volunteer 
subjects"  Indicates  that  In  the  study  of  relationships 
between  affect  state  and  physiologic  changes,  the  nature 
of  the  subject  group  must  be  taken  Into  consideration. 


DUK.05:007 

Duke  U.  [School  of  Medicine]  Dirham,  N.  C. 

THE  EFFECT  OF  INDUCED  ANXIETY  AND  HOSTILITY 
ON  CARDIOVASCULAR  FUNCTIONS  (Abstract),  by  J. 

J.  Combs,  Jr.,  G.  N.  Bryant  and  others.  [1958]  [ljp. 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  18(600)1542,  American  Heart  Associa¬ 
tion,  and  National  Institutes  of  Health)  Unclassified 

Published  In  Jour.  Clin.  Invest.,  v.  37:  885,  June  1958. 

Although  it  Is  recognized  that  affect  states  may  influ¬ 
ence  cardiovascular  function,  there  Is  little  Information 
regarding  the  pattern  of  response  and  Its  mechanism  of 
production.  It  may  well  be  that  such  factors  play  an  Im¬ 
portant  role  In  determining  the  manifestations  or  even 
presence  of  organic  cardiovascular  disease.  To  study 
this  problem,  the  authors  observed  the  response  of  23 
normal  male  volunteers  to  Induced  variation  In  affect 
state  produced  by  verbal  and  electrical  stimuli.  Heart 
rate,  respiratory  rate,  arterial  and  central  venous  pres¬ 
sure  were  monitored  on  a  photographic  recorder. 

Cardiac  output  was  determined  by  the  dye  technique. 
Following  control  determinations,  change  In  affect  state 
was  attempted  by  suggesting  an  endangering  personal  sit¬ 
uation  or  by  a  noxious  stimulus  (electric  shock).  Further 
circulatory  observations  were  made  at  the  point  of  ap¬ 
parent  maximum  emotional  response.  Conversational 
material  was  tape  recorded.  Including  a  focused  Inter¬ 
view  of  the  subject  by  an  objective  examiner  Immediately 
after  the  maximum  response  observations.  Three  data 
were  then  reviewed  for  evaluation  of  affect  state  and  only 
later  correlated  with  the  hemodynamic  response.  The 
magnitude  of  cardiovascular  response  varied  directly 
with  the  evaluated  intensity  of  the  affect  state,  but  could 
not  be  correlated  with  personality  patterns  derived  from 
personal  history,  In  both  affect  states  the  pattern  of 
response  was  similar,  and  In  some  respects  resembled 
that  associated  with  epinephrine  administration. 


DUK.05:008 

Duke  U.  S-hool  of  Medicine,  Durham,  N.  C. 

OBSERVATIONS  ON  THE  MECHANISM  OF  ATRIAL 
GALLOP  RHYTHM,  by  J.  J.  Leonard,  A.  M.  Weissler 
and  others.  11958]  [6]p.  lncl.  dlagrs.  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  18(600)1542,  American  Heart  Association,  and 
National  Institutes  of  Health)  Unclassified 

Published  in  Circulation,  v.  17-  1007-1012.  June  1958. 
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An  atrial  gallop  sound  Is  a  frequent  finding  in  hyper¬ 
tensive  cardiovascular  disease,  myocardial  infarction, 
and  in  the  presence  of  a  prolonged  atrioventricular  con¬ 
duction  time.  In  view  of  evidence  relating  this  sound  to 
a  ventricular  pressure  wave  resulting  from  atrial  con¬ 
traction,  modification  of  this  hemodynamic  event  was 
studied  by  means  of  tourniquet  pooling  of  blood  in  the 
extremities.  In  the  eighteen  patients  studied,  this  ma¬ 
neuver  caused  striking  changes  in  the  intensity  and  tim¬ 
ing  of  the  atrial  gallop.  Analysis  of  thiscs  changes  helps 
explain  the  frequent  appearance  of  this  triple  rhythm  in 
severe  hypertensive  cardiovascular  disease.  (Contrac¬ 
tor's  abstract) 


in  patients  with  mitral  stenosis  and  may  be  used  os  evi¬ 
dence  in  weighing  the  advisability  of  operation.  In  the 
present  study,  delayed  appearance  of  the  first  heart 
sound  was  often  noted  in  patients  with  hypertensive  vas¬ 
cular  disease  as  well.  The  mechanism  for  these  changes 
as  well  as  their  significance  in  the  phonocardiographic 
evaluation  of  patients  with  combined  valvular  disease 
and  hypertension  is  discussed.  (Contractor’s  abstract) 


DUK.05:010 

Duke  U.  School  of  Medicine,  Durham,  N.  C. 


DUK.05:009 


Duke  U. 


I 


School  of  Medicine,  Durham,  N.  C. 


OBSERVATIONS  ON  THE  DELAYED  HEART  SOUND 
IN  MITRAL  STENOSIS  AND  HYPERTENSION,  by  A.  M. 
Weissler,  J.  J.  Leonard,  and  J.  V.  Warren.  [18581  [4]p. 
incl.  diagrs.  tables,  refs.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  18(600) - 
1542,  American  Heart  Association,  and  National 
Institutes  of  Health)  Unclassified 


Published  in  Circulation,  v.  18:  165-168,  Aug.  1358. 


The  measurement  of  the  time  between  the  onset  of  ven¬ 
tricular  depolarization  and  the  first  heart  sound,  the  Q- 1 
interval,  has  been  employed  in  the  phonocardiographic 
evaluation  of  patients  with  rheumatic  heart  disease. 
Prolongation  of  this  interval  has  been  noted  frequently 


MODIFICATION  OF  VENTRICULAR  GALLOP  RHYTHM 
INDUCED  BY  POOLING  OF  BLOOD  IN  THE  EXTREMI¬ 
TIES,  by  J.  J.  Leonard,  A.  M.  Weissler,  and  J.  V. 
Warren.  [1858]  [5]p.  incl.  diagrs.  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  18(600)1542,  American  Heart  Association,  and 
National  Institutes  of  Health)  Unclassified 


Published  in  British  Heart  Jour.,  v.  20:  502-506, 
Oct.  1654. 


The  peripheral  pooling  of  blood  by  venous  occlusive 
tourniquets,  with  resultant  alterations  in  pressure  flow 
relationships  within  the  heart,  causes  a  diminution 
or  disappearance  of  the  ventricular  gallop  sound  in 
most  instances.  This  procedure  may  be  useful  in  dif¬ 
ferentiating  a  ventricular  gallop  from  an  opening  snap 
or  a  split  second  sound. 
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Emmanuel  Missionary  Coll.  Dept,  of  Mathematics, 
Berrien  Springs,  Mich. 

APPLICATION  OF  THE  THEORY  OF  LINEAR  OPER¬ 
ATORS  IN  HILBERT  SPACE  TO  POTENTIAL  THEORY, 
by  E.  J.  Specht  and  H.  T.  Jones.  June  1057,  46p.  incl. 
refs.  (AFOSR-TN-  57-306)  (AF  13(600)756} 

AD  132377  Unclassified 

A  historical  review  and  statement  of  the  problem  is 
presented.  The  properties  of  the  kernel  K  are  stated 
and  their  proof  is  discussed  in  some  detail.  An  intro¬ 
duction  and  analysis  of  the  properties  of  the  Hlibert 
space  and  the  operator,  with  expansions  in  terms  of 
characteristic  functions  are  included. 


Enrico  Fermi  Inst,  for  Nuclear  Studies,  Chicago,  Ill. 
see  Chicago  U.  Enrico  Fermi  Inst,  for  Nuclear 
Studies,  111. 


ESC. 02:001 

EscherWyss,  Ltd.,  Zurich  (Switzerland). 

APPLICATION  OF  THE  CLOSED-CYCLE  PRINCIPLE 
TO  AIRCRAFT  PROPULSION  SYSTEMS.  VOLUME  VI. 
GENERAL  He-NAP  CONSIDERATIONS,  by  A. 

Burgdorfer,  R.  Tognoni,  and  W.  Spiiimann.  July  21, 

1957,  lv.  incl.  dlagrs.  (Rept.  no.  Sp-AK-57-045;  Z  no. 
5-862-619)  (AFOSR-TR-58-30)  (AF  61(514)985) 

AD  152239  Unclassified 

A  closed-cycle  nuclear  alrcraft-propuision  plant  is 
discussed.  The  plant  consists  of  a  main  engine  with  a 
cooling  fan,  a  reactor,  a  high-pressure  turbine,  a  re¬ 
cuperator,  a  cooler,  and  a  compressor.  The  provi¬ 
sion  system  consists  of  4  ducted  fans  driven  by  <  low- 
pressure  turbines  in  parallel.  The  cycle  has  ne  ther 
intercoollng  nor  reheat.  To  reduce  the  dimensions  of 
the  cycle  components,  a  high-pressure  level  wai  se¬ 
lected  (about  a  1000-psi  maximum  cycle  presac  c).  The 
nature  of  the  gas,  the  high  pressure,  and  the  stress 
levels  determine  the  sma:-  it  feasible  power  output  to 
51,000  hp  which  results  in  a  heat-generating  require¬ 
ment  of  about  100  megawatt  for  the  helium  reactor. 

The  dimensions  of  the  turbo-machinery  components  are 

small,  but  removal  of  6.24  x  10*  Btu/see  requires  a 
large  cycle  cooler.  The  ducted  fans  may  be  installed 
at  any-location  in  the  aircraft.  An  aircraft  for  which 
the  power  plant  would  be  suitable  was  sized  and  com¬ 
pared  with  the  DC -8. 

ESC. 02. 002 

Escher  Wyss,  Ltd.,  Zurich  (Switzerland). 

APPLICATION  OF  THE  CLOSED-CYCLE  PRINCIPLE 
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TO  AIRCRAFT  PROPULSION  SYSTEMS.  VOLUME 
VH.  GASEOUS  WORKING  MEDIA  FOR  CLOSED  CYCLE 
POWER  PLANTS,  by  W.  Spiiimann  and  B.  Speckert. 

July  21,  1957,  17.  incl.  dlagrs.  tables.  (Rept.  no. 
Sp-AK-57-046;  Z  no.  5-862-620)  (AFOSR-TR-58-31) 
(AF  61(514)985)  AD  152240  Unclassified 

The  comparative  data  oi  various  gases  were  studied 
with  respect  to  their  behavior  in  thermal  cycles.  He, 
Nj,  and  COj  are  feasible  as  working  media  in  nuclear 

power  plants.  For  a  nuclear  air-propulsion  plant,  He 
is  the  best  s<iitad  gas  with  respect  to  radiation  stability 
and  plant  size.  The  excellent  heat-transfer  properties 
of  He  are  of  prime  Importance  for  the  size  of  the  heat- 
transfer  equipment,  which  should  be  kept  as  small  as 
possible. 


ESC. 02:003 

Escher  Wyss,  Ltd.,  Zurich  (Switzerland). 

APPLICATION  OF  THE  CLOSED-CYCLE  PRINCIPLE 
TO  AIRCRAFT  PROPULSION  SYSTEMS.  VOLUME 
VUI.  SIZING  OF  THE  COMPONENTS  OF  A  CLOSED- 
CYCLE  He-NAP  SYSTEM,  by  A.  Burgdorfer,  R.  Tognoni, 
andW.  Spiiimann.  July  21,  1957,  lv.  incl.  dlagrs. 

(Rept.  no.  Sp-AK-57-047;  Z  no.  5-862-621)  (AFOSR- 
TR-58-32)  (AF  61(514)985)  AD  152241  Unclassified 

As  a  basis  for  the  design  cl  a  helium  (He)  closed-cycle 
nuclear  air  propulsion  plant,  the  following  values  were 
assumed:  a  compressor  pressure  ratio  of  2.75,  a 
compressor-turbine  pressure  ratio  of  1.543,  a  cooling- 
fan  turbine  pressure  ratio  of  1.056,  a  propulsion  fan 
turbine  pressure  ratio  of  1.471,  a  compressor  stage 
efficiency  of  0.853,  a  compressor-turbine  stage  effi¬ 
ciency  of  0.87,  a  cooling-fan  turbine  stage  efficiency 
of  0.85,  a  propulsion- fan  turbine  stage  efficiency  of 
0.87,  a  maximum  compressor  discharge  pressure  of 
995  psla,  a  recuperator  effectiveness  of  0.9,  and  a  He 
weight  flow  of  126.8  lb/sec. 


ESC. 02:004 

EscherWyss,  Ltd.,  Zurich  (Switzerland). 

APPLICATION  OF  THE  CLOSED  CYCLE  PRINCIPLE 
TO  AIRCRAFT  AUXILIARY  POWER  PLANTS. 

VOLUME  DC.  COMPARISON  BETWEEN  DIRECT  AND 
INDIRECT  HEAT  ADDITION  FROM  AN  ATOMIC  RE¬ 
ACTOR  TO  A  CLOSED  GAS  TURBINE  CYCLE,  by  R. 
Togroni.  July  21,  1957,  lv.  Incl.  dlagrs.  tables.  (Tech¬ 
nical  note  no.  5;  rept.  no.  Sp-AK-57-04l;  2  no.  5-862- 
610)  (AFOSR-TR-58-33)  (AF  61(514)985)  AD  152242 

Unclassified 

The  penalties  for  a  double  circuit  in  which  heat  is  added 
by  a  heat  exchanger  in  connection  with  an  external  heat 
source  were  Investigated.  For  actual  designs,  the 
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ESC.  03:005,  008;  EXP.  01:002 


double-loop  system  needs  a  pumping  power  of  10  to  20% 
of  useful  power  output.  Where  the  reactor  temperature 
Is  not  limited,  the  thermal  efficiency  of  the  double  loop 
Is  4  to  0%  lower  than  that  for  a  single  circuit  In  which 
the  heat  source  is  In  the  gas-turbine  cycle  Itself.  For 
a  given  maximum  allowed  reactor  outlet  temperature 
(1030*K),  the  thermal  efficiency  Is  up  to  16%  smaller 
than  the  efficiency  of  the  simple  direct  cooling  cycle. 

Hie  absolute  maximum  efficiency  can  be  the  sams  for 
all  gases  because  the  pressure  losses  are  smaller  for 
gases  with  higher  specific  heat  ratio.  Thermal  and 
pumping  power  losses  are  of  such  a  magnitude  In  the 
double  loop  that  single-loop  systems  are  to  be  preferred 
for  all  applications  whsre  high  efficiency  Is  of  primary 
Interest. 


ESC. 02:005 

Escher  Wyss,  Ltd.,  Zurich  (Switzerland). 

APPLICATION  OF  THE  CLOSED  CYCLE  PRINCIPLE 
TO  AIRCRAFT  AUXILIARY  POWER  PLANTS. 

VOLUME  X.  HELIUM  COMPRESSOR  DESIGN,  by  R. 
Tognoni.  July  21,  1057,  lv.  lncl.  dlagrs.  tables.  (Tech¬ 
nical  note  no.  6;  rept.  no.  Sp-AK-57-042;  Z  no.  5-862- 
611)  (AFOSR-TR-58-34)  (AF  61(514)085)  AD  152243 

Unclassified 

The  effect  of  different  design  parameters  on  com¬ 
pressor  performance  was  Investigated  for  a  closed- 
cycle  nuclear  air -propulsion  system  In  which  helium  Is 
used  as  the  working  fluid.  The  blading  of  a  c.odel  stage 
for  the  same  requirements  but  with  air  as  ths  working 
medium  was  designed  In  detail.  A  reaction  of  about 
105%  was  the  best  compromise  between  good  stage 
efficiency  and  a  reasonable  number  of  stages. 

ESC. 02:006 

Escher  Wyss,  Ltd.,  Zurich  (Switzerland). 

APPLICATION  OF  THE  CLOSED  CYCLE  PRINCIPLE 


TO  AIRCRAFT  AUXILIARY  POWER  PLANTS. 

VOLUME  XL  INVESTIGATION  OF  THE  INFLUENCE 
OF  THE  FLOW  FACTOR  ON  TURBINE  EFFICIENCY, 
by  R.  Tognoni.  July  21,  1857  [8]p.  lncl.  dlagrs.  (Tech¬ 
nical  note  no.  7;  rept.  no.  Sp-AK-57-043;  Z  no.  5-862- 
613)  (AFOSR-TR-58-35)  (AF  61(514)885)  AD  152244 

Unclassified 

Helium  In  a  gas-turbine  cycle  requires  turbo  machinery 
with  a  large  number  of  stages  because  of  the  small  mo¬ 
lecular  weight  of  the  helium.  Higher  tip  speeds  can  be 
obtained  with  helium  because  of  the  high  sonic  velocity. 
The  use  of  titanium  which  has  the  strength  of  steel  but 
a  density  of  only  4.5  would  allow  an  appreciable  in¬ 
crease  in  rpm  and  a  decrease  In  the  number  of  stages. 


EXP.01:002 

Experiment,  Inc.,  Richmond,  Va. 

IGNITION  AND  FLAME  PROPAGATION  IN  DUST 
CLOUDS,  by  L.  E.  Line,  Jr.  Final  technical  rept.  Jan.  31, 
1858,  36p.  lncl.  Ulus,  dlagrs.  tables,  rsfs.  (Rept.  no. 
TP-131)  (AFOSR-TR-58-84)  (AF  18(600)1508) 

AD  162144;  PB  137471  Unclassified 

Ths  tuition  of  dust  columns  of  various  finely  divided 
solids  (principally  lycopodium)  suspended  In  oxygen- 
diluent  gas  mixtures  has  been  investigated  under  ths 
various  conditions  of  type  of  Ignition  source,  rats  and 
manner  of  Introducing  the  energy,  oxygen  partial  pres¬ 
sure,  diluent  gas,  dust  concentration,  perticls  size, 
column  confinement.  A  mechanism  is  offered  to  account 
for  the  effect  of  discharge  time  on  ths  minimum  energy 
or  oxygen  concentration  for  ignition.  The  spherical  propa¬ 
gation  of  a  point  -source-initiated  flame  through  dust 
clouds  of  magnesium  and  lycopodium  has  also  been  in¬ 
vestigated.  (Contractor's  abstract) 
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FEA.01:001 

[Fairchild  Engine  and  Airplane  Corp.]  Fairchild  Engine 
Div.,  Deer  Park,  N.  Y. 

SUPERSONIC  COMBUSTION  TUNNEL,  by  R.  A.  Grose. 
Design  rept.  Oct.  1,  1057,  3Bp.  lncl.  lllus.  diagrs. 
tables.  (AFOSR-TN-57-677)  (AF  49(638)15) 

AD  136667  Unclassified 

The  major  features  incorporated  in  a  supersonic  com¬ 
bustion-research  tunnel  which  was  designed  to  permit 
experimental  exploration  of  chemical  energy  release  in 
supersonic  flow  are  summarized.  The  tunnel,  which  is 
designed  for  steadv-state  operation,  accelerates  a 
homogeneous  mixture  of  fuel  and  air  to  a  test  section 
at  about  M  «  3.  The  tunnel  Is  of  fixed  geometry,  and 
the  test  secUon  has  an  axi£l  gradient  from  M  -  3.0  to 
3.5.  Inlet  stagnation  temperature  in  the  tunnel  can  be 
varied  from  300*  to  1200°F,  and  inlet  stagnation  pres¬ 
sure  can  be  varied  from  ambient  to  140  psla.  Test  area 
in  the  tunnel  is  about  5  by  3  in.;  the  throat  is  about  1  by 
3  In.  Detailed  information  is  provided  on  the  aerody¬ 
namic  design,  heat  transfer,  structural  design,  operat¬ 
ing  analysis,  and  InstrumentaUon  associated  with  the 
tunnel.  (Contractor's  abstract) 


FEA.01:002 

[  Fairchild  Engine  and  Airplane  Corp.]  FairchUd  Engine 
Div.,  Deer  Park,  N.  Y. 

MAGNETOHYDRODYNAMIC  EFFECTS  IN  COMBUS¬ 
TION,  by  R.  A.  Gross,  W.  Chlnitx,  and  T.  J.  Rivlin. 

Feb.  15,  1958,  23p.  incl.  diagrs.  table,  refs.  (AFOSR- 
TN-58-120)  (AF  49(638)15)  AD  152028 

Unclassified 

Also  published  in  Jour.  Aero/Space  Sciences,  v.  27: 
383-290,  Ap. .  1960.  (TIUe  varies) 

One  dimensional  steady  flow  with  heat  addition  in  the 
presence  of  a  plane  magnetic  field  transverse  to  the 
direcUon  of  motion  Is  studied.  The  basic  equations  are 
derived  and  solved  for  a  variety  of  Ideal  conditions. 
Particular  emphasis  is  given  to  the  singular  solution 
(the  analogue  of  the  Chapman- Jouguet  detonation).  The 
presence  of  a  magnetic  field  alters  the  classical  condi¬ 
tions.  The  effects  of  variable  fluid  properties  and  finite 
electrical  conductivity  are  discussed.  The  electrical 
conductivity  of  the  product  gases  of  hydrogen-air  deto¬ 
nations  is  presented.  The  experimental  Implications  of 
this  analysis  are  examined  and  lead  to  the  conclusion 
that  large  magnetohydrodynamic  effects  In  combustion 
can  be  produced  in  the  laboratory  under  special  condi - 
tiona.  (Contractor's  abstract) 


FEA.01:003 

[Fairchild  Engine  and  Airplane  Corp.]  Fairchild  Engine 
Div.,  Deer  Park,  N.  Y. 

THEORETICAL  CALCULATIONS  IN  GASEOUS 
DETONATION,  by  C.  L.  Elsen,  R.  A.  Gross,  and  T.  J. 
Rlvlin.  Mar.  15,  1958,  93p.  lnci.  diagrs.  tables,  refs. 
(AFOSR-TN-58-326)  (AF  49(638)15)  AD  154230; 

PB  135266  Unclassified 

Also  published  in  Combustion  and  Flame,  v.  4:  137-147, 
Mar.  1960. 

This  study  treats  one  dimensional  steady  flow  combus¬ 
tion  in  the  Mach  number  range  of  0  to  10.  Original  data 
are  presented  for  a  wide  variety  of  hydrocarbon  fuels 
burning  with  air.  Particular  attention  Is  given  to  the 
classical  Chapman-Jouguet  point.  The  results  Include 
the  effect  of  dissociation  and  Ionization.  Non-dlssocl- 
ative  results  are  also  presented  for  both  subsonic  and 
supersonic  flow  and  compared  with  the  dissociative  data. 
The  effects  of  fuel-air  ratio,  initial  temperature,  and 
Initial  pressure  are  considered.  Curves  are  presented 
which  show  not  only  the  Chapman-Jouguet  point,  but  the 
strong  and  weak  detonation  branches.  Comparisons  are 
made  with  other  published  works.  These  data  were 
generated  by  the  successful  development  of  an  automatic 
digital  computer  program.  The  program  is  applicable 
to  any  hydrogen,  carbon,  oxygen  and  nitrogen  system. 
The  theory,  equations  and  method  of  solution  are  pre¬ 
sented.  The  accuracy  of  the  computation  Is  discussed. 
These  calculations  are  believed  to  be  the  moat  extensive 
of  their  kind  ever  made.  (Contractor's  abstract) 


FEA.01:004 

[Faiivhild  Engine  and  Airplane  Corp.]  Fairchild  Engine 
Div.,  Deer  Park,  N.  Y. 

AEROTHE RMOD YNAMIC  AND  ELECTRICAL  PROP¬ 
ER  TIES  OF  SOME  GAS  MIXTURES  TO  MACH  20,  by 
W.  Chlnitx,  C.  L.  Eiscn,  and  R.  A.  Gross.  Oct.  1,  1958, 
lv.  inc?.  diagrs.  tables,  refs.  (AFOSR-TN-58-B69) 

(A F  49(638)15)  AD  203666;  PB  140848  Unclassified 

Also  published  In  ARS  Jour.,  v.  29:  573-579,  Aug.  1959. 

Pressure,  tempeiature,  chemical  composition  and  elec¬ 
trical  conductivity  data  are  presented  for  gas  mixtures 
behind  strong  air  shocks  and  detonations  of  hydrogen- 
air  and  acetylene-air  mixtures  up  to  Mach  20.  A  digital 
computer  program  was  developed  which  solves  the  simul¬ 
taneous  aerodynamic  and  chemical  equilibrium  equations. 
The  latest  thermodynamic  and  collision  cross  section 
data  are  used.  Data  are  also  presented  wherein  the 
initial  gas  composition  was  varied  to  obtain  the  maximum 
electrical  conductivity  for  a  given  shock  or  detonation 
strength.  (Contractor's  abstract) 


217  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


FE A.  01:005-007;  FS1. 01:001- 
FLA.  01:006 


FEA.01:005 

[Fairchild  Engine  and  Airplane  Corp.]  Fairchild  Engine 
Diy.,  Deer  Park,  N.  Y. 

RECENT  ADVANCES  IN  GASEOUS  DETONATION,  by 
R.  A.  Gross  and  A.  K.  Oppenhelm.  [1958]  [7]p.  lncl. 
illus.  diagrs.  table,  rets.  (In  cooperation  with 
California  U.,  Berkeley)  (AFOSR-TN-58-898)  (AF  49- 
(638)15  and  AF  49(638)166)  AD  204131  Unclassified 

Also  published  in  ARS  Jour.,  v.  29:  173-179,  Mar.  1959. 

A  review  of  recent  work  in  gaseous  detonation  is  pre¬ 
sented.  Early  work  is  briefly  mentioned  and  treatises 
listed.  Theoretical  and  experimental  calculations  of 
Chapman-Jouguet  detonations  are  reviewed,  compared 
and  the  ambiguity  concerning  the  speed  of  sound  in  a 
reacting  gas  mixture  discussed.  Studies  of  the  interior 
of  a  detonation  wave,  standing  detonation  wave  research, 
detonation  limits,  two-dimensional  detonations,  spectra, 
ionization,  and  magnetohydrodynamlc  treatments  are 
brought  to  the  reader's  attention,  as  well  as  a  qualitative 
description  of  the  development  of  a  flame  to  a  detonation. 
(Contractor's  abstract,  modified) 


F”A.01:005 

[  Fairchild  Engine  and  Airplane  Corp.]  Fairchild  Engine 
Dlv.,  Deer  Park,  N.  Y. 

ON  THE  SPEED  OF  SOUND  IN  AIR,  by  R.  A.  Gross  and 
C.  L.  Eisen.  [1958]  [4]p.  lncl.  diagrs.  refs.  (AFOSR- 
TN-58-1027)  [AF  49(638)15]  AD  162294 

Unclassified 

Also  published  in  Phys.  Fluids,  v.  2:  276-279,  May- 
June  U&9. 

In  a  high-temperature  gas,  the  speed  of  sound  depends 
upon  the  chemical  composition,  sound  frequency,  and 
chemical  reaction  rates.  Two  limiting  sound  speeds 
are  normally  distinguished:  that  of  "frozen"  or  constant 
chemical  composition,  and  the  "equilibrium”  sound 
speed.  Equations  to  determine  these  two  sound  speeds 
are  presented  for  a  nitrogen -oxygen  system  and  numeri¬ 
cal  data  are  presented  for  conditions  behind  a  normal 
shock  in  air  to  a  speed  of  Mach  20.  (Contractor's 
abstract) 


FFA.01:007 

Fairchild  Engine  and  Airplane  Corp.  Fairchild  Engine 
Div.,  Deer  Park,  N.  Y. 


Some  cases  are  given  on  the  effects  that  can  be  expected 
on  the  motion  of  a  plasma  which  is  subjected  to  an  ex¬ 
ternal  magnetic  field  and  which  exchanges  thermal  energy 
with  its  surroundings.  The  equations  that  govern  the 
motion  of  such  a  plasma  are  given.  Plasma  motion  which 
is  steady  and  one-dimensional  is  discussed. 


Fels  Research  Inst.,  Yellow  Springs,  Ohio. 

see  Antioch  Coll.  Fels  Research  Inst.,  Yellow  Springs, 
Ohio. 


FSI.01:001 

Firth  Sterling,  Inc.  American  Electro  Metal  Div., 

Yonkers,  N.  Y. 

RESEARCH  ON  THERMIONIC  EMISSION  OF  BORIDES, 
by  R.  Steinltz.  Final  rept.  May  1,  1957,  34p.  lncl.  illus. 
diagrs.  tables,  refs.  (AFOSR-TN-57-312)  (AF  18(600)- 
1504)  AD  132383  Unclassified 

Thermionic  emission  measurements  were  performed  on 
most  of  the  transition  metal  diborldes,  gadolinium  hexa- 
boride,  and  dense  and  porous  tungsten  cathodes.  With 
the  exception  of  the  dense  tungsten,  which  was  used  to 
standardize  the  test  equipment,  all  samples  were  pre¬ 
pared  by  powder  metallurgical  techniques.  The  neces¬ 
sary  vacuum  system  and  electrical  circuits  were  con- 
struc'ed  to  fit  the  requirements.  The  emission  constant 
and  work  function  for  each  of  the  above  metals  has  been 
calculated  from  the  emission  data.  However,  in  view  of 
the  above  discussion,  the  reliability  of  the  data  la  ques¬ 
tionable.  A  simple  solution  to  most  of  these  problems 
has  been  planned  for  the  future.  Preliminary  measure¬ 
ments  performed  on  a  tungsten  cathode  with  26%  porosity 
showed  a  32-fold  improvement  of  emission  over  the 
100%  dense  sample.  This  property  was  readily  repro¬ 
ducible  in  each  of  three  Independent  runs.  The  values 
for  the  thermionic  emission  of  the  transition  metal  di¬ 
borides,  which  were  obtained  in  this  Investigation,  are 
not  accurate  or  reliable  enough  to  try  to  correlate  them 
into  the  electronic  structure  of  these  materials  or  to 
draw  conclusions  about  the  nature  of  the  bond  between 
the  boron  and  the  metal  atoms. 


FLA.01:006 

Florida  State  U.  Dept,  of  Chemistry,  Tallahassee. 

SPIN-ORBITAL  PERTURBATION  IN  CYANINE  DYE8 
ADSORBED  ON  SURFACES  CONTAINING  H1GH-Z 
ATOMS,  by  E.  Clementl  and  M.  Kasha.  [1957]  [2]p. 

(AF  18(600)678)  Unclassified 


A  NOTE  ON  ONE-DIMENSIONAL  PLASMA  MOTION,  by  Published  in  Jour.  Chem.  Phys.,  v.  26:  956-957,  Apr. 

R.  A.  Gross.  [1958]  [2]p.  (A F  49(638)15)  Unclassified  l95T 

Published  In  Jour.  Aero/Space  Sciences,  v.  25:  788-789,  Strong  spin-orbit  perturbation  of  the  emission  spectrum 

Dec.  1958.  of  dyes  adsorbed  on  a  PbBr^  surface,  and  relatively 
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little  effect  on  SlOj  and  Al^Oj  surfaces  has  been  noted. 

A  considerable  red  shift  of  the  order  of  a  vibrational 
quantum  has  been  observed  in  the  triplet  to  singlet 
transition  in  the  PbBr^  system  as  compared  to  dyes  in¬ 
cluded  in  EPA  glass  solvents.  A  brief  study  of  adsorp¬ 
tion  on  AgBr  surfaces  has  also  been  carried  out. 


FLA.01:007 

Florida  State  U.  Dept,  of  Chemistry,  Tallahassee. 

FUNDAMENTAL  ASPECTS  OF  PHOTOSENSITIZATION. 
INTERCOMBINATIONS  IN  MOLECULES,  by  M.  Kasha. 
June  15,  1958,  lv.  incl.  diagrs.  tables,  refs.  (Technical 
rept.  no.  2)  (AFOSR-TN-58-477)  (AF  18(600)678) 

AD  158288  Unclassified 

This  report  contains  the  following  published  papers: 

(1)  Solvent  Effects  on  Merocyanlne  Spectra,  by  E.  G. 
McRae  (Spectrochim.  Acta,  v.  ll:  lM-ilii,  Sept.  1958); 

(2)  Intramolecular  Twisting  Effects  in  Substituted 
Benienes.  1.  Electronic  Spectra,  by  E.  G.  McRae  and 
L.  Goodman  (Jour.  Molecular  Spectroscopy,  v.  2:  464- 
493,  Oct.  1958);  (3)  Intramo lecular  Twisting  Effects  in 
Substituted  Benzenes.  11.  6 round  State  Properties,  by 
E.  G.  McRae  and  L.  Goodman  (Jour.  Chem.  Phys., 

v.  29:  334-336,  Aug.  1958);  and  (4)  Energy  Transfer  in 
Molecular  Complexes  of  Sym-Trlnltrobensene  wltft 
Polyacenes.  1.  General  Considerations,  by  ft.  P. 
McGlynn  and  J.  D.  Boggus  (jour.  Amer.  Chem.  Soc., 
v.  80:  5096-5101,  Oct.  5,  1958). 


FLA.01:008 

Florida  State  U.  Dept,  of  Chemistry,  Tallahassee. 

FUNDAMENTAL  ASPECTS  OF  PHOTOS ENSITIZATION. 
INTERCOMBINATIONS  IN  MOLECULES.  SPIN- 
ORBITAL  COUPLING  IN  ATOMS  AND  MOLECULES, 
by  1.  G.  Ross.  July  20,  1958,  69p.  incl.  diagr.  (Techni¬ 
cal  rept.  no.  3)  (AF06R-TN-58-603)  (AF  18(600)678) 

AD  162128  Unclassified 

The  first  half  of  this  paper  deals  with  the  theory  of  spin- 
orbital  coupling  in  atoms,  and  is  largely  a  restatement 
of  some  relevant  parts  of  Condon  and  Shortley:  "The 
Theory  of  Atomic  Spectra".  The  theory  of  spin -orbital 
coupling  in  molecules  is  in  its  Infancy,  but  a  most  im¬ 
portant  question  concerns  the  selection  rules  for  mixing 
of  states  due  to  this  interaction.  This  topic  is  dealt 
with  at  sufficient  length  so  that  the  reader  may  have  a 
better  understanding  of  the  way  in  which  the  multiplicity 
classification  of  molecular  state  wave  function  is  broken 
down.  Finally,  a  brief  account  is  given  of  the  few  quanti¬ 
tative  treatments  of  molecular  spin-orbital  interaction 
that  have  so  tar  been  published. 


FLA. 01:009 

Florida  State  U.  Dept  of  Chemistry,  Tallahassee. 

SPIN  ORBITAL  INTERACTION  IN  N-HETEROCYCLIC 
MOLECULES:  GENERAL  RESULTS  IN  A  CYLINDRICAL 
POTENTIAL  APPROXIMATION,  by  E.  dementi  and 
M.  Kasha.  [1958]  [10]p.  incl.  tables,  refs.  (AF  18(600)- 
678)  Unclassified 

Published  in  Jour.  Molecular  Spectroscopy,  v.  2:  297- 
307,  June  1958. 

The  method  for  calculation  of  spin-orbital  Interaction 
in  benzene,  developed  by  Mlzushima  and  Kolde,  is 
extended  to  N-heterocyclic  molecules  in  which  both 
(e,r  •)  states  are  excited.  Using  the  L.C.A.O.-M.O. 
approximation,  the  general  matrix  elements  of  the 
Interaction  are  expanded  to  matrix  elements  involving 
A.O.’s.  The  cylindrical  form  of  the  potential  used  by 
Mlzushima  and  Kolde,  and  one-center  Integrals  only,  are 
adopted  as  approximations.  The  method  is  applied  to  the 
case  of  pyridine,  and  evaluation  of  the  matrix  elements 
is  carried  out  on  the  basis  of  symmetry  considerations. 
The  net  result  is  a  prediction  that  the  absolute  value  for 
the  transition  probability  of  the  lowest  triplet  (n,e»)  - 
singlet  transition  in  pyridine  would  be  of  the  same  order 
of  magnitude  as  the  transition  probability  of  the  analogous 
*  -  v  •  transition.  Analysis  of  the  results  in  terms  of 
f-number  ratios,  and  comparison  with  a  parallel  study 
based  on  a  spherical  potential,  confirm  a  proposal  of 
enhancement  of  spin-orbital  Interaction  for  (n,**)  states. 
(Contractor's  abstract) 


FLA.01:010 

Florida  State  U.  Dept,  of  Chemistry,  Tallahassee. 

INTRAMOLECULAR  TWISTING  EFFECTS  IN  SUBSTI¬ 
TUTED  BENZENES.  D.  GROUND-STATE  PROPERTIES, 
by  E.  G.  McRae  and  L.  Goodman.  [1958]  [I3]p.  incl. 
diagrs.  tables.  (Bound  with  its  AFOSR-TN-58-477; 

AD  158288)  [AF  18(600)678]  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  29:  334-336, 

Aug.  1958. 

The  effects  on  ground-state  properties  of  twisting  a 
substituent -ring  bond  in  substituted  benzenes  are  dis¬ 
cussed  from  the  viewpoint  of  s<  mlemplrical  MO  theory. 
The  ground-state  properties  aie  discussed  with  refer¬ 
ence  to  a  parameter  8,  which  generally  Increases  as  the 
substituent  is  twisted.  The  substituent-ring  bond  order 
varies  approximately  as  cos  8 ,  and  the  following  vary 

approximately  as  cos^8 ;  the  resonance  energy,  charge 
densities,  ring  C-C  bond  orders  and  the  e  -electronic 
dipole  moment.  The  8  dependence  of  the  total  dipole 
moment  is  discussed.  Numerical  app'?  ‘vtions  to  N.N- 
dlmethylaniline  and  related  molecule  ire  described. 
Including  a  detailed  treatment  of  the  dipole  moments  of 
N,N-dlmethylanillne  and  some  of  its  orthosubstituted 
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derivative*.  A  brief  discussion  of  the  valence  state  of 
the  dimethylamlno  group  la  Included.  (Contractor'* 
abstract) 


FLA. 01:011 


Florida  State  U.  Dept,  of  Chemistry,  Tallahassee. 

SOLVENT  EFFECTS  ON  MEROCYANINE  SPECTRA,  by 
E.  G.  McRae.  [1SS8]  [30]p.  lncl.  diagrs.  tables,  refs. 
(Bound  with  it*  AFOSR-TN-58-477;  AD  158288)  f AF  18- 
(656)6  78]  Unclassified 

Also  published  in  Spectrochimica  Acta,  v.  12;  102-210, 
Sept.  1066. 


Solvent  effect*  on  the  vlalble  absorption  spectra  of  three 
merocyanlne  dye*  are  described.  The  dyes  comprise 
two  (I  and  n)  of  exceedingly  high  polarity,  and  a  third 
(m)  lea*  polar  than  I  and  n  but  still  highly  polar  by 
ordinary  standard*.  . 


C  -  0 

/  I 

-  CH  -  CH  -  C  N 
NC* 


IH3CN0 

,-v  &  /'C-  * 

n.  HjCIT^N-  CH  -  CH  .  CH  -  CH  -  CxC<fN 

n.  -  ch  -  ch  -  O  "0 


t 

CH, 


The  absorption  curve*,  value*  of  the  extinction  coefficient 

and  frequency  at  the  absorption  maxima  («  and  v _ 

IQJLX  ini* 

respectively)  and  oscillator  strength*  are  given  for  I 
dissolved  In  pure  solvents,  and  for  dyes  H  and  IH  In  a 
variety  of  both  pur*  and  mixed  solvents.  For  each  dye, 

(  and  v  undergo  pronounced  solvent  effects,  but 
mix  mix 

the  oscillator  strengths  are  insensitive  to  solvent  pertur¬ 
bations.  The  results  are  discussed  In  terms  of  a  simple 
theory  In  which  the  combining  states  are  considered  as 
superpositions  of  a  polar  and  a  non-polar  resonance 
structure.  A  more  detailed  theory  la  applied  In  the 
interpretation  of  the  frequency  shifts  Induced  by  non- 
hydrogen  bonding  solvents.  (Contractor's  abstract) 


FLA.01.012 

Florida  State  U.  Dept,  of  Chemistry,  Tallahassee. 

ENERGY  TRANSFER  IN  MOLECULAR  COMPLEXES 
OF  SYM- TRINITROBENZENE  WITH  POLYACENES.  L 
GENERAL  CONSIDERATIONS,  by  S.  P.  McGlynn  and  J. 
D.  Boggua.  (1058]  (32)p.  IncL  diagre.  tables,  refs. 
(Bound  with  It*  AFOSR-TN-58-477;  AD  158288) 

[AF  18(600)8)8]  Unclassified 


Also  published  in  Jour.  Amer.  Cliem.  Soc.,  v.  80:  5096- 
5101,  Oct.  5,  1958. 

The  emission  spectra  of  v-complexes  of  aromatics  with 
sym-tylnitrobenzene  have  been  studied.  It  Is  shown 
that  after  irradiation  In  the  charge-transfer  band,  two 
emissions  oceur:  one  the  reverse  of  the  charge -transfer 
absorption,  the  other  from  a  triplet  level  of  the  uncom- 
plextfd  aromatic.  Absorption  spectra  of  complexes,  their 
total  emission  spectra  and  delayed  emissions  are  de¬ 
scribed.  Theoretical  considerations  of  the  processes  In¬ 
volved  lead  us  to  presume  that  after  excitation  In  the 
charge-transfer  band,  some  Intersystem  crossing  occurs 
to  a  dissociative  triplet  level  of  the  complex.  The  re¬ 
sultant  production  of  uncomplexed  aromatic  In  Its  lowest 
triplet  state  then  gives  rise  to  the  observed  phosphores¬ 
cence.  State  correlation  diagrams  and  plots  of  Ioniza¬ 
tion  potential  of  aromatic  versus  the  energy  of  the  charge- 
transfer  absorption  are  also  described.  (Contractor's 
abstract) 


FLA.01:013 


Florida  State  U.  Dept,  of  Chemistry,  Tallahassee. 


INTRAMOLECULAR  TWISTING  EFFECTS  IN 
SUBSTITUTED  BENZENES.  I.  ELECTRONIC  SPECTRA, 
by  E.  G.  McRae  and  L.  Goodman.  [1958]  [56]p.  incl. 
diagrs.  tables,  rets.  (Bound  with  Its  AFOSR-TN-58-477; 
AD  158288)  [AF  18(605)618]  unclassified 

Also  published  In  Jour.  Molecular  8pectroscopy,  v.  2: 
464-493,  6ct.  1058. 


The  electronic  spectral  effects  of  twisting  a  substituent 
group  about  the  substituent -ring  bond  In  substituted 
benzenes  are  analyzed  from  the  viewpoint  of  semi- 
empirical  MO  theory  Including  zeroth  and  first  order 

configuration  Interaction.  The  substituent  orbital  8^°  Is 


expressed  as  a  linear  combination  of  two  functions, 

P  and  p  ,  which  are  respectively  anti-symmetric  and 

-  y 

symmetric  with  respect  to  reflection  In  the  ring  plane: 


1  cos  6?  ♦  sin  •  p  . 

*  y 


Transition  energies  and  in¬ 


tensities  are  discussed  with  reference  to  the  twisting 
parameter  8.  Ordinarily,  8  increases  as  the  substituent 
Is  twisted,  and  can  be  evaluated  explicitly  when  the 
molecular  geometry  Is  known.  The  treatment  is  carried 
through  both  with  and  without  cognizance  of  the  nearest- 
neighbor  overlap  Integrals,  and  the  inductive  effect  of 
the  substituent  la  discussed.  Particular  attention  Is 
given  to  the  question  of  self-consistency.  The  theory 
applies  especially  to  those  transitions  which  correspond 
to  transitions  observed  in  the  spectrum  of  benzene 
("benzene-analogue"  transitions).  Three  possible  types 
of  8-dependence  of  transition  energies  are  distinguished, 
and  the  conditions  under  which  each  might  be  realized 
are  specified.  Of  the  four  benzene-analogue  slnglet- 
slnglet  transitions  considered,  the  two  of  lowest  energy 


»  220  < 
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are  ordinarily  predicted  to  suffer  a  decrease  of  In¬ 
tensity  as  9  Increases,  while  the  Intensities  of  the 
remaining  two  transitions  are  predicted  to  be  Insensitive 
to  twisting  perturbations.  "Charge  transfer"  transitions 
are  also  considered,  though  in  less  detail.  The  theory 
is  applied  in  a  detailed  discussion  of  the  ultraviolet 
absorption  spectra  of  N,N-dlmethylanillne  and  related 
molecules  In  which  the  dlmethylamlno  substituent  is 
twisted  as  a  result  of  ortho  substitution  or  intramolecu¬ 
lar  bridge  formation.  (Contractor's  abstract) 


FLA.02:001 

Florida  State  U.  Dept,  of  Physics,  Tallahassee. 

PRECISION  STUDIES  OF  X-RAY  ATTENUATION 
COEFFICIENTS.  I.  DESIGN  OF  THE  EXPERIMENT, 
by  R.  D.  Deslattes.  1058,  18p.  (Technical  rept.  no.  1) 
(AFOSR-TN-57-425)  (AF  18(803)84)  AD  188414 

Unclassified 

The  meaning  of  an  x-ray  attenuation  coefficient  Is  con¬ 
sidered  from  the  point  of  view  of  an  experimental  deter¬ 
mination  of  its  value.  Consideration  la  given  to  the  fac¬ 
tors  which  affect  the  precision  of  its  measurement  In¬ 
cluding  (1)  those  arising  from  the  absorbers,  (2)  those 
arising  from  the  x-ray  spectrometer's  resolution  In 
energy,  and  (3)  those  arising  from  the  detection  of  the 
x-ray  beam.  (Contractor's  abstract) 


FLA.02-.002 

Florida  State  U.  Dept,  of  Physics,  Tallahassee. 

A  MODERATELY  VERSATILE  PROGRAM  CIRCUIT  FOR 
COUNTING  EXPERIMENTS,  by  R.  D.  Deslattes  and  D. 

L.  Clemmons,  Jr.  1058  [13]p.  lncl.  dlagrs.  (Technical 
rept.  no.  3)  (AFOSR-TN-58-601)  (AF  18(603)84) 

AD  162126  Unclassified 

A  device  Is  discussed  which  was  designed  to  execute 
various  measurements  in  absorption  and  emission  spec¬ 
troscopy  utilizing  a  two-crystal  x-ray  spectrometer. 

Its  versatility  is  such,  however,  as  to  suggest  applica¬ 
tions  to  counting  experiments  In  general.  Its  design  is 
open,  so  that  sequential  procedures  of  arbitrary  com¬ 
plexity  may  be  executed  by  means  of  simple  extensions 
of  the  circuitry.  (Contractor's  abstract) 


FLA.02:003 

Florida  State  U.  Dept,  of  Physics,  Tallahassee. 

AN  EXPER1MFNTA1.  STUDY  OF  X-RAY  ATTENUA¬ 
TION  COEFFICIENTS.  8-30  kev,  by  R.  D.  Deslattes. 
Final  rept.  1058,  lv.  lncl.  diagrs.  tables,  refs.  (AFOSR- 
TN-S8-784)  (AF  18(603)64)  AD  202000;  PB  138270 

Unclassified 


FLA.  02:001-004;  FLU.  02:001,  002 


Precise  values  for  the  total  attenuation  coefficients  were 
obtained  at  approximately  1  kv  Intervals  from  8  to  30  kv 
for  15  pure  elements  using  a  two-crystal  spectrometer 
of  high  resolving  power.  These  span  the  range  of  atomic 
numbers  from  12  to  70.  (Possibly  disturbing  effects  of 
small-angle  scattering  were  Investigated.)  The  resulting 
values  of  m  for  some  elements  may  be  assigned  an  aver¬ 
age  standard  deviation  of  0.2%.  (Contractor's  abstract) 


FLA.02:004 

Florida  State  U.  [Dept,  of  Physics]  Tallahassee. 

NUMBER  OF  3d  ELECTRONS  IN  THE  TRANSITION 
METALS,  by  R.  D.  Deslattes.  [1058]  [l]p.  [AF  18(603)- 
84]  Unclassified 

Published  In  Phya.  Rev.,  v.  110:  1471,  June  15,  1058. 

Values  have  been  presented  for  the  number  of  3d  elec¬ 
trons  In  Cu,  Nl,  Co,  Fe,  and  Cr,  In  the  solid  state  as 
obtained  from  absolute  measurements  of  the  scattering 
factor  tor  x-rays.  The  work  of  Nilsson  (Arkiv  Fyalk, 
v.  6:  513  (1053)),  which  favors  conventional  3d  electron 
configuration  assignments  to  the  atoms  in  the  metals  is 
compared  with  that  of  Weiss  and  DeMarco  (Rev.  Modern 
Phya.,  v.  30:  50  (1058)) 


FLU.02-.001 

Florida  U.  Dept,  of  Chemistry,  Gainesville. 

THE  FORMATION  OF  LINEAR  POLYMERS  FROM 
DIENE  MONOMERS  BY  A  CYCLIC  POLYMERIZATION 
MECHANISM.  I.  THE  STRUCTURE  OF  POLY  - 
(DIALLYI.AMMONIUM  HALIDES),  by  G.  B.  BuUer, 

A.  Crawehaw,  andW.  L.  Miller.  Jan.  17,  1058,  17p. 
(AF06R-TN-58-42)  (AF  18(603)116)  AD  148083 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  3615- 
3618,  July  20,  1058. 

Two  of  the  soluble,  linear  polymers  obtained  from  mono¬ 
mers  of  the  general  formula  [(CHj  * 

have  been  degraded  by  well-known  methods.  Both  mono- 
(diallylammonlum  bromide)  and  poly-(dlallyldlmethyl- 
ammoiim  bromide)  have  givew  products  resulting  from 
the  cleavage  of  plperidinium  bromide  rings  present  in 
the  structures.  The  results  confirm  the  structure 
previously  proposed  for  these  polymers.  (Contractor's 
abstract) 


FLU.02:002 

Florida  U.  Dept,  of  Chemistry.  Gainesville. 

THE  FORMATION  OF  UNEAR  POLYMERS  FROM 
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DIENE  MONOMERS  BY  A  CYCLIC  POLYMERIZATION 
MECHANISM.  H.  POLYACRYLIC  ANHYDRIDE  AND 
THE  DERIVED  POLYACRYLIC  ACID,  by  A.  Crawshaw 
and  G.  B.  Butler.  Dec.  1958  [3]p.  lncl.  diagrs.  tables. 
(AFOSR- TN-58-479)  (AF  18(603)116)  AD  158290 

Unclassified 

Presented  at  meeting  of  the  Polymer  Chem.  Div.  of  the 
Amer.  Chem.  Soc.,  San  Francisco,  Calif.,  Apr.  1958. 

Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  80:  5464- 
5466,  Oct.  20,  1958. 

The  polymerization  of  acrylic  anhydride  in  solution  has 
been  accomplished  to  yield  a  series  of  saturated  linear 
polymers  with  molecular  weight  up  to  95,000.  The  poly¬ 
merization  occurred  through  the  means  of  alternating 
intramolecular-lntermolecular  mechanism  and  has  lead 
to  a  poly-3(5)-methyleneglutarlc  anhydride  structure. 
The  polyacrylic  acid  obtained  by  hydrolysis  has  been 
shown  by  means  of  Its  degree  of  crystallinity  to  have  a 
more  regular  structure  than  normal  polyacrylic  acid. 
(Contractor's  abstract,  modified) 


FOD.0 1.001 

Fordhim  U.  Dept,  of  Chemistry,  New  York. 

PREPARATION  OF  ETHYL  GLYOXYLATE  BY  OXIDA¬ 
TION  OF  ETHYL  BROMOACETATE  WITH  DIMETHYL 
SULPHOX1DE,  by  L  M.  Hunsberger  and  J.  M.  Tien. 
[1958]  [2]p.  (AFOSR- TN-58-530)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  18- 
(603)127  and  Public  Health  Service)  AD  158345 

Unclassified 

Presented  at  meeting  of  the  Amer.  Chem.  Soc.,  Chicago, 
Ill.,  Sept.  11,  1958. 

Also  published  In  Chem.  and  Indus.  (London),  No.  3: 
88-89,  Jan.  l'T  1959. 

Me^SO  (I)  (3  vola)  oxidizes  1  vol  BrCHjCOjEt  (II)  to 
OCHCOjEt  In  70%  yield.  Me^S  (in)  formed  may  react 
with  (II)  to  give  (MejSCHjCOjEtJBr  (IV),  and  there  may 

be  Me  exchange  between  m  and  IV.  1  may  also  react 
with  the  HBr  formed  to  give  HI,  water,  and  Br.  Addition 
of  MeBr  and  l,2-epoxy-3-phenoxypropane  represses 
these  side-reactions.  Also  prepared  by  this  reaction 
are  AcCOjEt  from  MeCHBrCOjEt  and  COfCOjEtJj 

from  CHBrfCOjEt)^.  The  ease  of  oxidation  of  RR'CHX 

increases  when  X  Is  varied  from  Cl  to  Br  and  1,  and 
when  R  and  R'  are  electron  attracting.  Although  an  In¬ 
duction  period  is  observed,  radical  scavengers  are 
ineffective,  and  the  reaction  Is  thought  to  proceed  by  a 
polar  mechanism  through  an  Intermediate, 
(Me2SOCHRR')X.  which  collapses  to  III,  HX,  and  RR'CO. 


FOD.01:002 

Fordham  U.  Dept,  of  Chemistry,  New  York. 

ELECTRON  SPIN  RESONANCE  STUDIES  OF  PHOTO- 
CHROMIC  SOLIDS,  by  H.  S.  Gutowsky,  R.  L.  Rutledge, 
and  1.  M.  Hunsberger.  [1958]  [2]p.  lncl.  dlagr.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  18(603)127,  Office  of  Naval  Research,  and 
Pi  blic  Health  Service)  Unclassified 

Published  in  Jour.  Chem.  Phys.,  v.  29:  1183-1184, 

Nov.  1958. 

Electron  resonance  studies  were  made  of  tetrachloro-1- 
oxonaphthalene  (the  structure  of  this  compound  Is  either 
2,3,4,4-tetrachloro-l(4H)-naphthalencne  or  2, 2,3,4- 
tetrachloro-l(2H)-naphthalenone),  N-(S-pyridyl)  sydnone, 
the  anils  of  salicylaldehyde  with  p-bromoanlline  and  2- 
naphthylamlne,  and  2-(2,4-dinitrobenzyl)  pyridine.  In 
only  the  sydnone  was  an  electron  spin  resonance 
detected.  On  exposure  to  a  Hg  vapor  lamp,  the  white 
crystals  turned  blue.  A  detectable  spin  resonance 
absorption  was  detected  later  with  an  intensity  depending 
on  the  temperature  of  the  sample  and  the  presence  or 
absence  of  air.  In  evacuated  samples  no  resonance  was 
detected  at  room  temperature  until  air  was  admitted. 

The  blue  color  faded  to  a  yellow  green  while  the  absorp¬ 
tion  increased  and  reached  a  maximum.  The  sydnone 
provides  long-term  storage  of  photochemical  energy  in 
a  form  readily  available  for  chemical  reaction. 


FOR.01:002 

Forest  Products  Lab.,  Madison,  Wls. 

A  FUNDAMENTAL  INVESTIGATION  OF  ADHESION.  □. 

A  METHOD  FOR  MEASURING  SHRINKAGE  STRESS  IN 
RESTRAINED  GELATIN  FILMS,  by  R.  C.  Weatherwax, 

B.  Coleman,  and  H.  Tarkow.  [Mar.  28,  1957]  [18]p.  lncl. 
diagrs.  table.  (AFOSR-TN-57-137)  [CSO-670-55-27] 

AD  120494  Unclassified 

Also  published  In  Jour.  Polymer  Science,  v.  27:  59-66, 
Jan.  1958. 

Gelatin  solutions  shrink  as  water  evaporates  from  the 
gel.  If  the  shrinkage  is  prevented,  tensile  stresses  de¬ 
velop.  A  technique  is  described  for  measuring  the 
tensile  stress  developing  In  the  plane  of  edge-clamped 
gelatin  films  during  drying.  It  is  based  on  measurement 
of  the  elastic  deformation  of  the  film  when  stressed 
normally  to  the  plane  of  the  film.  At  50%  relative  hu¬ 
midity,  stresses  of  4,000  to  5,000  Ib/sq  in.  were  observed 
In  several  films.  The  reality  of  these  stresses  was  con¬ 
firmed  by  a  completely  Independent  method. 
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FPS.01-.001 

Forschungsinstitut  fflr  Physik  der  Strahlantrlebe, 

Stuttgart  (Germany). 

THE  THERMODYNAMIC  PROPERTIES  OF  HYDROGEN 
AND  WATER  AS  POSSIBLE  WORKING  FLUIDS  FOR 
NUCLEAR  ROCKETS,  by  I.  SSnger-Bredt.  Final  rept. 
May  1958,  58p.  lnci.  diagrs.  tables,  refs.  (AFOSR-TR- 
58-87)  (AF  61(514)910)  AD  162108  Unclassified 

The  following  topics  are  discussed:  Notion  and  function 
of  a  working  fluid  in  rocket  power  planes;  The  heating 
of  hydrogen,  respectively  water,  at  constant  pressure 
and  under  equilibrium  conditions,  as  well  as  attainable 
flow  velocities  In  the  end  of  the  expansion  nozzle;  First 
comparative  analysis  of  other  possible  working  fluids, 
particularly  of  hydrogen  compounds  of  light  elements; 
Heat  transfers  of  hydrogen,  water,  and  helium,  to  the 
Interior  walls  of  the  combustion  chamber  under  equi¬ 
librium  conditions;  and  The  Influence  of  nonequilibrium 
processes  on  the  values  of  exhaust  velocities  and  heat 
transfer,  as  well  as  on  the  qualification  of  the  different 
working  fluids. 


FPS.02:001 

Forschungsinstitut  fdr  Physik  der  Strahlantrlebe, 

Stuttgart  (Germany). 

IRREVERSIBLE  STOCHASTIC  THERMODYNAMICS  AND 
THE  TRANSPORT  PHENOMENA  IN  A  REACTING 
PLASMA,  by  H.  J.  Kaeppeler  and  G.  Baumann.  Final 
rept.  Nov.  1956,  104p.  lncl.  diagrs.  tables,  refs. 
(AFOSR-TR-57-20)  (AF  61(514)939)  AD  120462; 

PB  150688  Unclassified 

The  Investigations  presented  in  this  report  are  a  first 
venture  in  attempting  a  theory  of  transport  phenomena 
in  a  reacting  plasma  at  elevated  and  high  temperatures. 
As  an  essential  basis  for  such  studies,  the  equilibrium 
behavior  of  a  plasma  is  treated.  These  equilibrium 
considerations  concern  the  Influence  of  electrostatic 
microfields  on  plasma  properties,  termination  of  the 
electronic  partition  function,  and  determination  of  the 
plasma  composition.  Entering  into  the  problem  of 
energy  transport,  the  classical  diffusion  theory  of 
transport  is  discussed.  Then,  an  attempt  la  made  at 
establishing  the  rudiments  of  a  stochastic  description 
of  plasma  physics,  the  thermodynamics  of  transport  phe¬ 
nomena  In  particular.  It  is  shown  that  the  theory  in¬ 
cludes  the  purely  statistical  methods.  For  the  calcula¬ 
tion  of' Internal  energy  transport,  the  formal  kinetic 
theory  due  to  Wang-Chang  and  Uhlenbeck  is  extended, 
and  approximate  methods  for  integration  of  the  collision 
integrals  are  derived.  Finally  the  energy  transport  in 
the  presence  of  chemical  reactions  is  treated.  (Con¬ 
tractor's  abstract) 
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FRA.01-.004 

Franklin  Inst.  Bartol  Research  Foundation,  Swarthmore, 
Pa. 

INELASTIC  PROTON  SCATTERING  FROM  PHOS¬ 
PHORUS,  by  D.  M.  Van  Patter,  C.  P.  Swann  and  others. 
[1958]  [ljp.  [AF  18(600)1320]  Unclassified 

Presented  at  Internat’l.  Coni,  on  Nuclear  Reactions, 
Amsterdam  (Netherlands),  July  2-7,  1956. 

Published  in  Physlca,  v.  22:  1125-1126,  Nov.  1956. 

Using  a  180°  double-focusing  magnetic  spectrometer, 
the  inelastic  proton  spectrum  from  zinc  phosphide 
targets  bombarded  by  3.055  mev  protons  has  been  ob¬ 
served  at  90*.  For  a  region  of  excitation  from  0  to  1.42 
mev,  only  one  inelastic  proton  group  was  observed, 

31 

corresponding  to  a  level  in  P  at  1.264  *  0.004  mev. 

No  other  inelastic  groups  were  observed  with  an  in¬ 
tensity  greater  than  15%  of  the  intensity  of  this  group. 

By  the  use  of  higher  bombarding  energies,  of  3.12  and 
4.65  mev,  this  survey  has  been  extended  to  3.55  mev  ex¬ 
citation.  Three  additional  inelastic  groups  have  been 
31 

observed^ corresponding  to  P  levels  at  .2.23,  3.13  and 
3.29  (±  0.01)  mev.  In  the  region  from  0  to  1.26  mev  ex¬ 
citation,  no  Inelastic  groups  were  observed  with  an  in¬ 
tensity  greater  than  a  few  percent  of  the  first  excited 
state  group.. In  addition,  inelastic  groups  corresponding 

to  the  first  excited  state  of  ®*Zn,  *®Zn  and  *®Zn  were 
observed,  corresponding  to  level  energiprof  0.99,  1.04 
and  1.08  (*  0.01)  mev,  respectively. 


FRA.01:005 

Franklin  Inst.  Bartol  Research  Foundation,  Swarthmore, 
Pa. 

INELASTIC  PROTON  SCATTERING  FROM  PHOSPHO¬ 
RUS  AND  ZINC,  by  D.  M.  Van  Patter,  M.  A.  Rothman 
and  others.  [1957]  [15]p.  lncl.  diagrs.  table,  refs. 

[AF  18(600)1320]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30-Feb.  2,  1957. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  A, 


Also  published  In  Phys.  Rev.,  v.  107:  171-175,  July  1, 

19577 

Inelastic  proton  spectra  from  targets  containing  phospho¬ 
rus  and  zinc  have  been  studied  at  bombarding  energies 
of  3.72  and  4.66  mev  using  a  double -foe using  spectrome 
ter.  Proton  groups  have  been  observed  corresponding 

to  levels  in  P31  at  1.264  *  0.004,  2.23C  *  0.005, 
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3.134  *  0.008,  and  3.292  *  0.005  mev.  Excitation  curves 
(or  these  (our  inelastic  groups  measured  in  the  region 
of  Ep  •  4.55  to  4.70  mev  show  the  same  general  reso¬ 
nant  structure,  although  differing  in  detail.  At  E  - 

31  P 

4.66  mev,  no  additional  groups  from  P  were  observed 
for  the  excitation  region  0  to  1.26  mev  with  an  Intensity 
greater  than  2%  of  the  intensity  of  Hie  first  excited  state 
group.  Four  inelastic  proton  groups  were  observed 
from  tine.  From  a  comparison  with  the  known  level 
schemes  of  the  tine  Isotopes,  three  of  these  groups  were 
assigned  to  the  following  Isotopes: 

Zn64,  0.991  *  0.005  mev;  Zn®6,  1.038  ±  0.005  mev;  and 
68 

Zn  ,  1.078  *  0.005  mev.  The  remaining  group  with 
Q  «  -1.802  ±  0.005  mev  remains  unasslgned.  (Con¬ 
tractor's  abstract) 


FRA.01-.006 

Franklin  Inst  Bartol  Research  Foundation,  Swarthmore, 
Pa. 

Q-VALUE  MEASUREMENTS  FOR  ALUMINUM  AND 
CHLORINE,  by  D.  M.  Van  Patter,  W.  C.  Porter,  and  M. 

A.  Rothman.  [1957]  [16]p.  incl.  tables,  refs.  [AF  18- 
(600)1320]  Unclassified 

Presented  ai  meeting  of  the  Amer.  Phys.  Soc., 
Philadelphia,  Pa.,  Mar.  21-23,  1957. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  □, 
v.  S:  US,  Mar.  21,  1957. 

Also  published  in  Phys.  Rev.,  v.  106:  1016-1019,  June  1, 

19577 

Nuclear  reaction  energies  have  been  measured  using  a 
180*  double-focusing  magnetic  spectrometer.  In  order 
to  test  the  reliability  of  the  energy  calibration  of  the 
27  24 

spectrometer,  2  Al  (p,o)Mg  groups  were  observed, 
with  measured  Q- values  of  1.596  ±  0.006  and  0.230  ± 

24 

0.005  mev,  corresponding  to  the  ground  state  of  Mg  , 
and  the  first  excited  state  at  1.366  *  0.006  mev.  A 
further  check  was  provided  by  the  observation  of 

27  27  27 

6  Al  (p,p')Al  Inelastic  groups,  corresponding  to  Al 

levels  at  0.842  *  0.003,  1.013  t  0.003,  2.205  *  0.004, 

2.727  *  0.004  ,  2.975  *  0.004,  and  2.998  t  0.004  mev.  In 
view  of  the  good  agreement  of  these  results  with  previous 
measurements,  the  ground-state  Q-  values  of  the 

Cl35(p,o)S32  and  Cl37(p,a)S34  reactions  have  been  re¬ 
measured  as  1.860  »  0.005  and  3.023  *  0.006  mev, 
respectively.  (Contractor's  abstract) 


FRA.01:007 

Franklin  Inst.  Bartol  Research  Foundation,  Swarthmore, 
Pa. 

NUCLEAR  DISINTEGRATION  ENERGIES.  H.,  by  D.  M. 
Van  Patter  and  W.  Whaling.  [1957]  [10]p.  incl.  tables, 
refs.  [AF  18(600)1320]  Unclassified 

Published  in  Rev.  Modern  Phys.,  v.  29:  757-766,  Oct. 
395T 

This  paper  contains  new  measurements  of  nuclear  re¬ 
action  energies  available  to  the  authors  up  to  Feb.  1, 
1957.  In  addition,  any  measured  values  listed  in  the 
original  compilation  (Rev.  Modern  Phys.,  v.  26:  402- 
443,  Oct.  1954)  which  have  been  revised  or  reassigned 
since  its  publication  have  been  included. 


FPA.01:008 

Franklin  Inst.  Bartol  Research  Foundation,  Swarthmore, 
Pa. 

LEVELS  IN  Cr50,  Cr82,  Cr53,  AND  Cr54,  by  W.  C. 
Porter,  D.  M.  Van  Patter  and  others.  [1958]  [7]p. 
incl.  dlagrs.  tables,  refs.  [AF  18(600)1320] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc..  New  York, 
Jan.  29- Feb.  1,  1958. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  IL 
v.  S:  38,  Jan.  27,  1858 . 

Also  published  In  Phys.  Rev.,  v.  112:  468-474,  Oct.  15, 

19557 

InelasticaUy  scattered  proton  spectra  from  targets  of 

50  53 

natural  chromium  and  targets  enriched  in  Cr  ,  Cr  , 

and  Cr"  have  been  studied  for  bombarding  energies  in 
the  region  of  4.3  to  4.6  mev  using  a  double-focusing 
magnetic  spectrometer,  at  angles  of  observation  of 
91.5*  and  136.2*.  The  enriched  targets  were  prepared 
by  the  vacuum  evaporation  of  Cr^Oj  from  a  small 

carbon  crucible  mounted  on  a  tungsten  filament  onto 
gold-leaf  backings.  Surveys  were  taken  up  to  at  least 
2.0- mev  excitation.  Hie  following  level  energies  in  kev 
so  52  S3 

were  determined:  Cr  ,  780  *  3;  Cr  ,  1432  *  5;  Cr  , 

562  *  3,  1006  *  4,  and  1287  *  5;  Cr54,  842  *  6.  The  new 
50 

level  in  Cr  occurs  at  the  energy  expected  for  the  first 
2*  state.  Ir.vlastically  scattered  proton  groups  cor- 

52 

responding  to  the  known  second  excited  states  of  Cr 

and  Cr  were  not  sufficient  intensity  to  be  observed. 
(Contractor's  abstract) 
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FRA.01:00e 

Franklin  Inst.  Bartol  Research  Foundation,  Swarthmore, 
Pa. 

ENERGY  AND  SPIN  SYSTEMATICS  OF  EVEN-EVEN 
NUCLEI  WITH  22  ‘  N  <  50  (Abstract),  by  D.  M.  Van 
Patter.  [1958]  (l]p.  [AF  18(600)1320]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phye.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  □,  v.  3: 
212,  May  1,  1958. 

Recently,  new  Information  regarding  the  energy  levels 
of  even- even  nuclei  has  become  available,  Indicating 
that  the  energy  ratio  E^/E^  of  the  second  to  first  ex¬ 
cited  state  drops  below  2  In  the  region  30  *  N  *  40,  as 
has  been  pointed  out.  Examination  of  the  evidence  con¬ 
cerning  the  energies  and  spins  of  the  second  and  third 
excited  states  of  nuclei  In  the  region  22  *  N  <  50  has 
revealed  a  possible  systematic  trend  for  the  spin  of  the 
second  excited  state.  For  nuclei  with  22  *  N  <  30,  the 
spin  of  the  second  excited  stats  Is  always  4+  when 
measured.  For  nuclei  with  32  <  N  <  50,  the  spin  of  the 
second  excltsd  state  Is  always  2+  when  measured, 

70  72 

omitting  the  low-lying  0+  states  in  Ge  and  Ge  . 
There  Is  some  Indication  that  the  4+  and  2+  levels  may 
cross  over  at  N  «  30  to  32.  Some  Implications  of  these 
possible  systematic  trends  will  bs  discussed. 


FRA.Ol'.OlO 

Frankllr  Inst.  Bartol  Research  Foundation,  9warthmore, 
Pa. 

PROPOSED  SYSTEMATICS  FOR  E2  TRANSITION 
PROBABILITIES  OF  EVEN-EVEN  NUCLEI,  by  D.  M. 
Van  Patter.  [1958]  [3]p.  [AF  18(800)1320] 

Unclassified 

Presented  at  m satin?  of  the  Amer.  Phys.  Soc., 

Chicago  U.,  m.,  Nov.  28-29,  1958. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  Q, 
v.  3:  380," Nov.  28,  1658. 

Also  published  In  Jour.  Franklin  Inst.,  v.  288:  411-413, 
Nov.  1958. 

A  survey  has  been  made  of  all  aval  lab  Is  data  concerning 
lifetime  determinations  and  Coulomb  excitation  cross 
sections  for  the  first  two  2*  levels  of  even- even  nuclei. 
A  pronounced  correlation  has  been  found  between  the 
reduced  transition  probability  for  decay,  B(E2),  and  the 
energy  Ej  (In  mev)  of  the  first  excited  stats.  One  way 

of  demonstrating  this  correlation  Is  to  consider  the 

quantity  B(E2)/Z2.  For  nuclei  with  A  •  46-132,  the 


FRA.  01:009,  010;  FRA.  05:003 


reduced  transition  probability  for  decay  can  be  well 

2 

represented  (to  about  *25  percent)  by  B(E2)/Z  * 

2.2  x  lO'^Ej'1'*  (In  units  of  e2  x  10'*®  cmV  For  nuclei 
with  A  •  146-202,  a  similar  expression  Is  obtained: 
B(E2)/Z2  »  0.9  x  10'5E1-l  S.  However,  It  should  be 

pointed  out  that  this  apparent  correlation  Is  not  unique, 
for  similar  correlations  between  the  favored  factor  F, 

5/3  2 

or  FA  /Z  ,  and  E^  can  be  demonstrated.  Another 

Interesting  feature  has  been  noticed  for  Isotopes  of  W, 

Os,  and  Pt.  The  measured  values  of  B(E2)  and  the  E2 
transition  between  the  second  and  first  2+  levels  are 
consistent  with  the  second  expression  given  above. 


FRA.05:00S 

Franklin  Inst.  Labs,  for  Research  and  Development, 
Philadelphia,  Pa. 

FURTHER  CONSIDERATIONS  ON  THE  DUCTILITY 
OF  IRON  AT  4.2%  by  R.  L.  Smith  and  J.  L.  Rutherford. 
[1957]  [2]p.  lncl.  dlagr.  (AF  18(600)1581) 

Unclassified 

Published  in  Acta  Metallurgies,  v.  5:  761-782,  Dec.  1957. 

In  a  recent  letter  to  the  editor,  Baeinaki  and  Slsewyk 
showed  Hires  tensile  curves  for  Fsrrovac  Iron  tested  at 
4.2*K.  Each  of  these  curves  was  for  a  different  grain 
size.  The  authors  observed  that  there  was  always  a 
number  of  constrictions  in  the  specimen-corresponding 
to  the  no.  of  serrations  In  the  stress-strain  curve.  Smith 
and  Rutherford  have  tested  a  large  no.  of  Iron  specimens 
at  4.2*K  and  have  found  no  correlation  between  the  no.  of 
constrictions  and  the  no.  of  serrations.  These  authors 
believe  that  the  heat  generated  by  plastic  deformation 
causes  a  localised  decrease  In  strength  during  deforma¬ 
tion  due  to  the  very  low  beat  capacity  together  with  the 
large  temperature  dependence  of  the  yield  stress  at  these 
temperatures.  Their  explanation  for  serrations  seems 
unreasonable  since  one  can  obtain  the  same  serrated 
curve  for  Iron  tasted  In  tension  at  -198*C.  Smith, 
Spangler  and  Brick  found  that  the  ductility  In  tension  at 
low  temperatures  was  determined  by  the  grain  else. 

The  authors  apparently  overlooked  the  fact  that  ductility 
was  greater  for  the  specimen  nearest  the  purest  end  of 
the  suie-reflned  Iron,  even  though  the  grain  else  was 
much  larger  than  that  at  the  Impure  end.  It  le  Important 
to  note  that  at  no  time  have  Smith  and  Rutherford  drawn 
any  conclusions  on  the  general  ductility  of  very  pure  Iron 
(as  Inferred  by  Baeinaki  and  Slsewyk).  They  have  only 
concluded  that  Iron  Is  not  brittle  In  simple  tension.  To 
date,  their  results  on  sone-purtfled  Iron  have  always 
shown  that  It  still  has  less  ductility  at  4.2%  as  meas¬ 
ured  by  uniform  strain  In  tension,  than  It  does  at  higher 
temperatures. 
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FRA.  05:004,  005;  FRA.  08:001,  002; 

FRA.  07:001 

FRA.05:004 

Franklin  Inst.  Labs.  lor  Research  and  Development, 
Philadelphia,  Pa. 

CELLULAR  SUBSTRUCTURE  IN  Zn  CRYSTALS  GROWN 
FROM  THE  MELT,  by  V.  Drmlano  and  M.  Herman. 
[1958]  [2]p.  incl.  Ulus,  diagrs.  (AFOSR-TN-58-34) 

[AF  18(600)1581]  AD  148073  Unclassified 

Also  published  In  Trans.  Metall.  Soc.  AIME,  v.  215: 
f36-l37,  Feb.  1959. 

Examination  of  Zn  single  crystals  containing  Cd  0.05%, 
grown  at  the  rate  of  10  cm/hr  with  a  temperature 
gradient  of  15*C/cm  produced  evidence  of  the  effect  of 
crystal  orientation  on  some  aspects  of  cellular  growth 
and  of  the  degeneracy  of  these  cells  Into  dislocation 
arrays. 


FRA.05:005 

Franklin  Inst.  Labs,  for  Research  and  Development, 
Philadelphia,  Pa. 

EVIDENCE  OF  DISLOCATION  LOOPS  AND  SPIRALS 
IN  ZINC,  by  V.  Damiano  and  M.  Herman.  [July  1958] 

7p.  (AF  18(600)1581)  Unclassified 

Crystals  of  pure  zinc  and  zinc  alloyed  with  small 
amounts  of  cadmium  were  cleaved,  etched,  and  examined 
under  the  light  microscope.  The  loops  and  spirals  ob¬ 
served  appear  as  configurations  predicted  by  Frank 
and  Read.  They  proposed  that  a  dislocation  pinned  at 
Its  end  may  bow  out  and  generate  a  continuous  spiral; 
and  that  If  the  dislocation  Is  pinned  at  both  ends,  It 
will  collapc?  poi.  Itself  and  generate  closed  disloca¬ 
tion  loops.  It  Is  concluded  that  the  observed  etch  pat¬ 
terns  revealed  on  zinc  represent  dislocations  in  the 
metal. 


FRA.06-.001 

Franklin  Inst.  Labs,  for  Research  and  Development, 
Philadelphia,  Pa. 

MAGNETIC  EXAMINATION  OF  THE  INITIAL  PRECIPI¬ 
TATION  IN  A  GOLD-NICKEL  ALLOY,  by  A.  E. 
Berkowltz  and  P.  J.  Flanders.  May  1957  [28]p.  Incl. 
diagrs.  tables,  refs.  (Interim  technical  rept.  no.  1- 
A 2026-1)  (AFOSR-TN-57-314)  (Sponsored  Jointly  by 
Office -of  Naval  Research  and  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  49(638)159)  AD  132385 

Unclassified 

Magnetic  measurements  of  gold-nickel  alloy  In  the 
initial  stages  of  precipitation  have  been  analyzed  In 
terms  of  the  structure  and  growth  behavior  of  the  nickel 
rich  precipitate,  and  the  mechanisms  of  magnetization 
of  these  particles.  The  magnetic  measurements  include 


the  field  and  temperature  dependence  of  the  saturation 
magnetization,  torque,  rotational  hysteresis,  and 
remanence.  The  structural  properties  of  the  precipitate 
particles  derived  from  these  measurements  are  shape 
and  size  distributions,  degree  of  precipitation,  coherency, 
and  orientation.  After  206  min  at  400°C  when  approxi¬ 
mately  one  percent  of  the  equilibrium  precipitate  had 
developed,  the  particles  were  randomly  oriented,  not 
coherent,  and  of  the  order  of  1,OOOA.  The  nearly  spheri¬ 
cal  particles  grew  relatively  rapidly  and  were  magne¬ 
tized  by  a  non-uniform  process.  The  more  aclcular 
precipitate  particles  could  be  described  by  a  uniform 
magnetization  process.  The  temperature  dependence  of 
the  magnetic  properties  also  reflected  the  3hape  de¬ 
pendence  of  the  mechanism  of  magnetization.  (Contrac¬ 
tor's  abstract) 

FRA. 06:002 

Franklin  Inst.  Labs,  for  Research  and  Development, 
Philadelphia,  Pa. 

MAGNETIC  MEASUREMENTS  ON  SOME  PRECIPITAT¬ 
ING  SYSTEMS,  by  A.  E.  Berkowltz  and  P.  J.  Flanders. 
[1958]  [3]p.  [AF  49(638)159]  Unclassified 

Published  In  Jour.  Appl.  Phys.,  v.  29:  314-316.  Mar. 

I55E 

In  the  systems  Au-Ni  and  fi  -brass- Fe,  ferromagnetic 
precipitate  particles  develop  In  a  nonmagnetic  matrix. 
Single  crystal  samples  of  these  alloys  have  been  exam¬ 
ined  by  measuring  saturation  magnetization,  torque 
curves,  rotational  hysteresis,  and  remanence.  The  data 
on  the  Au-Nl  system  have  been  analyzed  to  Infer  particle 
aniaotkopy  distributions,  orientation  of  the  "easy"  axes 
of  the  particles,  .  nd  other  features  of  the  precipitate 
particle  system.  E’ectron  micrographs  of  the  precipi¬ 
tate  particles  are  in  general  agreement  with  this  analy¬ 
sis.  The  measurements  on  the  /t-brass-Fe  system 
Indicated  that  the  preclp.tate  particles  were  single  crys¬ 
tals  with  the  same  crysta,  habit  as  the  matrix,  and  were 
elongated  In  the  ^111^  directions.  The  temperature  de¬ 
pendence  of  the  torque  curves  was  Identified  with  the 
temperature  dependence  of  shape  and  magnetocrystal  line 
anisotropy.  (Contractor's  abstract) 


FRA.07:001 

Franklin  Inst.  Labs,  for  Research  and  Development, 
Phlladelphl.'.,  Pa. 

COMPARISON  BETWEEN  NEGATIVE  CARBON 
REPLICAS  AND  SILICON  MONOXIDE  REPUCAS 
(Abstract),  by  1.  G.  Greenfield  and  H.  G.  [F.l  WUsdorf. 
[1957]  [l]p.  [AF  49(638)162)  Unclassified 

Presented  at  annual  meeting  of  lie  Electron  Microscope 
Soc.  Amer.,  Massachusetts  Inst  of  Tech.,  Cambridge, 
Sept.  9-11,  1957. 
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FRA.07:002  -  FRA.07:004 


Published  In  Jour.  Appl.  Phys.,  v.  28:  1375,  Nov.  1957. 

Negative  carbon  and  silicon  monoxide  replicas  are 
considered  to  be  almost  suitable  for  high  resolution 
work.  Since  resolution  measurements  are  known  for 
silicon  monoxide  replicas  but  not  for  carbon  replicas, 
a  comparison  between  the  two  replica  methods  appeared 
to  be  desirable.  In  order  to  prevent  the  occasional  ejec¬ 
tion  of  carbon  particles,  the  generally  used  carbon 
source  was  slightly  modified.  Carbon  and  silica  replicas 
were  taken  from  metals  and  Inorganic  crystals,  and 
their  properties  determined.  This  Includes  a  compari¬ 
son  of  those  properties  which  are  imperative  for  high ' 
resolution,  for  instance,  surface  migration  and  inherent 
structure,  as  well  as  the  properties  Important  for 
handling  of  the  replicas  and  for  special  purposes.  A 
discussion  of  the  merits  of  the  two  replica  methods 
will  be  given. 


FRA.07:002 

Franklin  Inst.  [Labs,  for  Research  and  Development] 
Philadelphia,  Pa. 

THE  "DECORATION"  OF  DISLOCATIONS  IN  a-BRASS, 
by  R.  Sun  and  H.  G.  F.  Wllsdorf.  [1958]  [3]p.  lncl.  lllus. 
[AF  49(638)162]  Unclassified 

Published  In  J%r.  Franklin  Inst.,  v.  265:  413-415, 

May  1958. 

It  has  been  known  for  several  years  that  dislocations 
can  be  "decorated"  by  Impurity  atoms.  This  is  usually 
done  by  adding  a  predetermined  quantity  of  Impurities 
in  solid  solution,  straining,  and  then  heat  treating.  In 
metals,  two  processes  are  then  possible:  (1)  the  dif¬ 
fusion  of  impurity  atoms  to  the  dislocations,  producing 
the  so-called  "atmospheres",  and  (2)  the  nucleating  of 
precipitates  at  dislocation  sites.  Through  subsequent 
etching,  the  atmospheres  or  the  precipitates,  and  thereby 
the  dislocations,  can  be  revealed  with  the  use  of  an  elec¬ 
tron  microscope.  This  technique  was  used  to  decorate 
dislocations  in  Crt  doped  a-brass  crystals.  Observation 
of  a  single  crystal  which  had  been  elongated  4%  revealed 
that  its  surface  was  covered  with  etch  pits  which  were 
immediately  interpreted  in  terms  of  dislocations.  They 
were  arranged  in  rows,  parallel  to  the  active  slip  planes 
and  appeared  in  distinct  groups.  Observation  and  meas¬ 
urement  of  the  isolated  dislocation  pile  ups  occurring 
in  slip  lines  offered  proof  that  etch  pits  Indeed  mark 
dislocation  sites,  and  that  the  theoretical  calculations 
applying  elasticity  theory  are  well  founded.  Further, 
the  data  were  in  good  agreement  with  the  theoretical 
concept  that  dislocations  form  pile-ups  against  obsta¬ 
cles  in  the  course  of  plastic  deformation. 


FRA.C7003 

Franklin  Inst.  Labs,  for  Research  and  Development, 
Philadelphia,  Pa. 

DISLOCATION  PATTERNS  IN  DEFORMED  ALPHA- 
BRASS,  by  H.  G.  F.  Wllsdorf.  [1958]  [4]p.  lncl.  lllus. 

[AF  49(638)162]  Unclassified 

Published  in  Proc.  Symposium  on  Internal  Stresses  and 
Fatigue  in  Metals,  Detroit  and  Warren,  Mich.  (Sept.  4-5, 
1958),  Amsterdam,  Elsevier  Publishing  Co.,  1959, 
p.  178-181. 

The  mechanism  of  plastic  deformation  in  Cd-doped  or- 
brass  crystals  was  investigated.  The  dislocation  patterns 
were  observed  with  the  use  of  an  electron  microscope. 
The  comparison  of  distances  between  dislocations  in  a 
discrete  pile-up  with  theoretical  values  yielded  the  re¬ 
sult  that  there  is  a  1:1  correspondence  between  etch  pits 
and  dislocations.  Counting  the  number  of  dislocations  lr 
these  deformed  regions,  a  dislocation  density  in  the  order 
8  -2 

of  4  •  10  cm  wat,  found.  The  micrographs  also 
showed  that  the  pile-ups  were  headed  in  one  direction 
mainly,  Indicating  an  excess  of  dislocations  of  one  sign 
in  any  one  area.  A  direct  determination  was  made  of  n, 
the  average  number  of  dislocations  in  each  group,  and 
o,  the  average  number  of  groups  per  unit  area.  These 
values  together  with  data  obtained  previously;  namely 
a,  the  average  glide  for  a  slip  line,  and  d,  the  average 
distance  between  slip  lines,  made  it  possible  to  calculate 
the  average  length  of  the  path  of  a  dislocation  1,  the 
average  distance  between  dislocation  groups,  a,  and  the 
number  of  groups  per  slip  line,  Ngr.  The  following 
values  were  obtained:  1  *  80u ;  a  *  I3u ;  and  average 
Ngr  -  23.3.  The  experimental  results  were  In  excellent 
agreement  with  predictions  made  by  Kuhlmann. 

FRA.07:004 

Franklin  Inst.  Labs,  for  Research  and  Development, 
Philadelphia,  Pa. 

SURFACE  STRUCTURE  OF  THERMALLY  ETCHED 
SILVER  (Abstract),  by  I.  G.  Greenfield.  [1958]  [l]p. 

[AF  49(638)162]  Unclassified 

Presented  at  meeting  of  the  Electron  Microscope  Soc. 
Amer.,  Santa  Monica,  Calif.,  Aug.  7-9,  1958. 

Published  In  Jour.  Appl.  Phys.,  v.  29:  1625,  Nov.  1958. 

The  crystallographic  faces  that  appeared  on  thermally 
etched  silver  are  In  general  low  Index  faces  of  the  type 
(ill!  and  f  100  .  Electron  micrographs  indicated  that 
the  perfection  of  these  planes  depended  on  the  tempera¬ 
ture,  length  of  time  of  thermal  etching,  and  the  orienta¬ 
tion  of  the  lattice  with  respect  to  the  surface  of  the 
specimen.  Rod-like  structures  which  were  aligned 
parallel  to  each  other  appeared  on  the  surfaces  of 
some  of  the  specimens. 
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FRA.  08:001;  FRX. 04:001-004 


FRA.08:001 

Franklin  Inst.  Lab*.  lor  Research  and  Development, 
Philadelphia,  Pa. 

A  BIBLIOGRAPHY  ON  GAS-LUBRICATED  BEARINGS, 
by  E.  B.  Sciulli.  Dec.  1,  10S7,  8#p.  (Interim  rept  no. 
I-A2040-1)  (Sponaored  jointly  by  Office  of  Naval  Ra- 
aearch  and  Air  Forca  Office  of  Scientific  Reaearch 
under  Nonr-234200)  AD  147733  Unclassified 

Thia  partially  annotated  bibliography  of  124  referencea 
on  gaa-lubricated  bearings  was  compiled  in  an  effort 
"to  evaluate  the  preaent  atate  of  the  art  and  to  eatabllsh 
a  library  of  available  technical  paper  a  to  aerve  as  ready 
referencea  of  work  done  in  this  field."  Foreign,  e.g., 
British,  French,  German,  and  Japanese,  as  well  as  do¬ 
mestic,  literature  sources  have  been  reviewed.  Though 
moat  of  ths  refsrencss  are  from  open  literature,  Le., 
books,  technical  Journals,  patents,  a  few  report  refer¬ 
ences  are  included,  and  some  theses  are  cited.  The 
entriss  range  in  time  from  1828  through  1937.  The  fol¬ 
lowing  Indexes  are  included:  personal  author  index; 
subject  index;  "composite  index"  (consisting  of  a  aeries 
of  columns  arranged  so  that  most  of  the  pertinent  infor¬ 
mation  conccrr.!r,£  s  re?*r?2C5  api,e«i  on  one  hori¬ 
zontal  line) ;  year  of  publication;  and  corporate  author 
index.  Appendixes  contain  additional  referencea, 
associated-subject  references,  and  notes  of  interest  in 
the  field  of  gaa-lubricated  bearinga. 


FRE.04:001 

Free  U.  of  Brussels  (Belgium). 

(ON  THE  MOLECULAR  THEORY  OF  BROWNIAN 
MOTION]  Sur  la  theorls  moleculairs  du  mouvement 
Brownian,  by  L  Prlgogins  and  R.  Balsacu.  [1937] 

[14]p.  incl.  refs.  (AFOSR-TN-58-101)  (AF  81(514)957) 
AD  148130  Unclassified 

Also  published  in  Physics,  v.  23:  535-368,  June  1937. 

Tbs  theory  of  Brownian  motion  for  weakly  coupled  sys¬ 
tems  has  been  derived  from  first  principles  for  systems 
in  which  it  la  possible  to  trace  the  development  of  a 
single  degree  of  freedom  which  is  out  of  equilibrium. 
Two  cases  are  studied  in  detail:  (1)  weakly  coupled 
oscillators  as  are  found  la  the  theory  of  slightly  inhar¬ 
monic  solids  or  in  radiation  theory;  and  (2)  gases  Intsr- 
actlng  through  weak  long-range  forcss  such  as  gravita¬ 
tional  or  electrostatic  forcss.  The  first  case  is  solved 
completely  but  not  ths  second.  The  approach  to  equi¬ 
librium  of  the  system  is  found  to  be  governed  by  noo- 
Gausalan  Markoff  processes. 

FRE. 04:002 

Free  U.  of  Brussels  (Bslglum). 

ON  IRREVER5IBI.F  PROCESSES  IN  NON-UNIFORM 


SYSTEMS,  by  L  Prlgogtne  and  J.  Phllippot.  [1938]  [16]p. 
(AFOBR-TN-58-247)  (AF  61(514)957)  AD  154149 

Unclassified 

Also  publiahed  in  Physics,  v.  23:  569-584,  June  1957. 

The  irreversible  phenomena  in  Inhomogeneous  systems 
are  studied.  In  the  classical  approach  there  remains 
a  basic  dissymmetry  between  evolution  in  the  geometric 
space  (reversible  (low)  and  in  energy  space  (irreversible 
collisions).  The  new  terms  derived  in  this  paper  intro¬ 
duce  a  complete  symmetry  into  the  problem.  Both  the 
motion  in  angle-space  and  in  action  space  are  governed 
by  irreversible  equations.  Brownian  motion  is  described 
here  as  a  non-Gausslan  Markofflan  process  which  may 
be  reduced  to  Kramer's  equation  tor  Brownian  motion. 

An  appendix  is  Included  which  gives  characteristic  times 
and  thermal  conductivity  of  solids  in  relation  to  their 
thermodynamic  properties.  A  very  simple  and  explicit 
formula  of  thermal  conductivity  is  given. 


FRE. 04:003 

Free  U.  of  Brussels  (Belgium). 

CONTRIBUTION  TO  THE  THEORY  OF  ELECTRO¬ 
DIFFUSION,  by  T.  A.  Bak  and  W.  G.  Kauman.  [1958] 

[2]p.  (AFOSR-TN-58-647)  [AF  61(514)957] 

AD  162179  Unclassified 

Also  published  in  Jour.  Chsm.  Phys.,  v.  28:  309-510, 
Mar.  1958. 

A  solution  to  ths  electrodlffusian  equation  has  been 
given  for  constant  and  alternating  applied  fields  for  the 
total  concentration  of  two  species.  It  is  shown  that  ordi¬ 
nary  diffusion  and  ilectrodlffualoo  are  not  asymptotically 
Independent  as  previously  hell. 


FRE.04-.004 

Free  U.  of  Brussels  (Belgium). 

[THEORETICAL  STUDY  OF  A  SYSTEM  CONTAINING 
AN  AMPHOTERIC  PRODUCT  IN  THE  PRESENCE  OF 
pH  GRADIENTS  AND  OF  AN  ELECTRICAL  POTENTIAL] 
Etude  theorique  d'un  eyetime  coo  tenant  un  produit 
amphoterlque  en  presence  de  gradients  de  pH  st  de 
potential  flectriqus,  by  W.  G.  Kauman.  1957,  lv.  incl. 
diagrs.  tables,  refs.  (AFOSR-TN-58-648)  [AF  61- 
(514)957)  Unclassified 

The  distribution  of  an  ampholyte  is  calculated  for  ths 
stationary  state  when  it  is  simultaneously  in  the  presence 
of  pH  gradients  and  an  electric  potential.  It  is  shown 
that  in  the  case  where  the  gradients  act  in  opposite 
directions,  the  ampholyte  will  be  strongly  concentrated 
in  the  vicinity  of  the  region  whers  the  pH  of  the  solution 
corresponds  to  ths  isoelectric  point.  Ths  intensity  of 
this  concentration  increases  if  one  or  both  of  the  two 
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gradients  are  increased.  Several  numerical  examples 
are  given.  The  approach  to  the  stationary  state  result¬ 
ing  (rom  an  initial  arbitrary  distribution  is  calculated 
and  it  is  shown  that  the  relaxation  time  lor  this  approach 
is  ol  the  order  oi  several  minutes. 


FRE. 04:005 

Free  U.  ol  Brussels  (Belgium). 

ON  THE  ELECTROPHORETIC  SEPARATION  OF 
AMPHOLYTES  IN  A  MEDIUM  OF  NON-UNIFORM  pH, 
by  W.  G.  Kauman.  [1957]  (15]p.  lncl.  diagrs.  table. 
(AFOSR-TN-58-651)  (AF  61(514)957)  AD  162183 

Unclassified 

Also  published  in  Bull.  Acad.  Roy.  de  Belgique,  Cl. 

Scl.,  Series  5,  v.  43:  854-868,  Dec.  7,  1957. 

The  behavior  ol  amphoteric  electrolytes  under  the 
combined  action  ol  a  gradient  ol  pH  and  air  electrostatic 
potential  is  investigated  theoretically.  It  is  shown  that 
ampholytes  may  be  separated  and  concentrated  it  the 
positive  electrode  is  placed  on  the  acid  side  ol  the  pH 
gradient.  Results  are  presented  which  show  that  under 
these  conditions,  the  distribution  ol  the  ampholyte  at 
the  stationary  state  will  vary  approximately  as  a 
Gaussian  error  lunction  ol  distance  with  the  maximum 
at  the  isoelectric  point.  The  "Bandwidth”  ol  the  maxi¬ 
mum  is  lound  to  depend  Inversely  on  the  magnitudes  ol 
the  gradients.  The  relaxation  time  lor  the  approach  to 
the  stationary  state  is  calculated  and  lound  to  be  ol  the 
order  ol  a  lew  minutes.  (Contractor's  abstract) 


FRE. 04:006 

Free  U.  ol  Brussels  (Belgium). 

ON  IRREVERSIBE  PROCESSES  IN  QUANTUM 
MECHANICS,  by  I.  Prlgoglne  and  M.  Toda.  [1958]  [15]p. 
(AFOSR-TN-58-652)  [AF  61(514)957]  AD  162184 

Unclassllled 

Also  published  in  Molecular  Phys.,  v.  1:  48-62,  Jan. 
1958. 

A  general  theory  ol  irreversible  processes  In  weakly 
coupled  systems  based  on  classical  mechanics  has  been 
er'ended  to  the  study  ol  quantum  mechanical  systems. 

In  this  procedure  the  density  matrix  is  divided  Into 
a  slowly  varying  and  an  oscillatory  part,  and  asymptotic 
equations  are  established  lor  the  matrix  elements.  In 
the  representation  In  which  the  unperturbed  Hamiltonian 
is  diagonal,  these  equations  take  a  particularly  simple 
lorm  lor  weakly  coupled  systems  in  which  the  matrix 
elements  lying  on  diagonal  parallel  to  the  principal 
diagonal  undergo  separate  translormations.  A  particu¬ 
lar  case  Is  that  in  which  the  diagonal  elements  are 
transformed  to  yield  the  Pauli  equations.  As  an  Illus¬ 
trative  example  the  problem  ol  the  Irictional  lorces,  on 


FRE.04-,005  -  FRE. 04:009 


an  oscillator  Immersed  in  a  thermostat  is  considered 
in  detail.  (Contractor's  abstract,  modified) 


FRE.04:007 

Free  U.  of  Brussels  (Belgium). 

SHAPE  OF  SPOT  AND  RATE  OF  SORPTION  IN  PAPER 
CHROMATOGRAPHY,  by  W.  G.  Kauman  and  T.  A.  Bak. 
[1958]  [2]p.  [AF  61(514)957]  Unclassified 

Published  in  Nature,  v.  182:  743-744,  Sept.  13,  1958. 

A  theory  is  advanced  and  mathematically  considered 
which  provides  a  value  lor  the  rate  of  advancement  ol 
the  spot  and  explains  its  shape.  By  comparing  the  2 
axes  ol  the  elliptical  spot  at  different  velocities,  values 
for  rate  constants,  for  adsorption  and  for  desorption 
can  be  deduced. 


FRE. 04:008 

Free  U.  of  Brussels  (Belgium). 

PROCEEDINGS  OF  THE  INTERNA HONAL  SYMPOSIUM 
ON  TRANSPORT  PROCESSES  IN  STATISTICAL 
MECHANICS,  BRUSSELS,  Aug.  27-31,  1956,  ed.  by  I. 
Prlgoglne.  N.  Y.,  Interscience  Publishers,  Inc.,  1958, 
436p.  lncl.  illus.  diagrs.  tables,  refs.  (Sponsored 
jointly  by  lnternat'l.  Union  ol  Pure  and  Applied  Physics, 
Institute  Solvay,  and  Air  Force  Office  ol  Scientific  Re¬ 
search  under  [AF  61(514)957])  Unclassified 

The  theme  of  the  meeting  was  the  extension  ol  statisti¬ 
cal  mechanics  to  the  transport  phenomena  class  ol  non- 
equlUbrlum  systems.  Considerable  reference  is  made 
to  the  domain  of  irreversible  thermodynamics,  but  it 
is  examined  critically  only  from  the  statistical  view¬ 
point.  Forty-eight  papers  are  presented  showing  recent 
trends  in  both  theoretical  and  experimental  research. 


FHE.04:009 

Free  U.  of  Brussels  (Belgium). 

STATISTICAL  MECHANICAL  FOUNDATIONS  OF  THE 
BOLTZMANN  EQUATION,  by  R.  Brout.  [1958]  [4]p. 

(AF  61(514)957]  Unclassified 

Published  In  Proc.  lnternat'l.  Symposium  on  Transport 
Processes  In  Statistical  Mechanics,  Brussels  (Belgium) 
(Aug.  27-31,  1956),  N.  Y.,  Interscience  PubUshers,  Inc., 
1958,  p.  15-18. 

An  Investigation  Is  presented  ol  the  conditions  under 
which  an  Irreversible  transport  equation  In  the  velocity 
space  lor  N  molecules  lor  macroscopically  homogeneous 
systems  reduces  to  the  Boltamann  equation. 
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FRE.04;010 


FRE. 04:012 


Free  U.  of  Brussels  (Belgium). 

IRREVERSIBLE  PROCESSES  IN  WEAKLY  COUPLED 
SYSTEMS,  by  1.  Prlgogine  and  R.  Brout.  [1958]  [8]p. 
[AF  61(514)957]  Unclassified 

Published  in  Proc.  Internet' 1.  Symposium  on  Transport 
Processes  in  Statistical  Mechanics,  Brussels  (Belgium) 
(Aug.  27-31,  1958),  N.  Y.,  Interscience  Publishers,  Inc., 
1958,  p.  25-33. 


Free  U.  of  Brussels  (Belgium). 

CYCLIC  PROCESSES  IN  IRREVERSIBLE  THERMO¬ 
DYNAMICS,  by  1.  Prlgogine  and  R.  Balescu.  [1958] 

[3]p.  [AF  81(514)957]  Unclassified 

Published  In  Proc.  Intemat'l.  Symposium  on  Transport 
Processes  In  Statistical  Mechanics,  Brussels  (Belgium) 
(Aug.  27-31,  1958),  N.  Y.,  Interscience  Publishers,  Inc., 
1958,  p.  343-345. 


The  classical  statistical  mechanics  of  Irreversible 
processes  In  weakly  coupled  multiply  periodic  systems 
are  discussed  In  terms  of  the  spectral  decomposition  of 
the  density  distribution  In  phase  space. 


FRE.04:011 

Free  U.  of  Brussels  (Belgium). 

GRAVITATIONAL  FORCES  AND  DYNAMIC  FRICTION, 
by  R.  Balescu.  [1958]  [4]p.  [AF  81(514)957] 

Unclassified 


Published  In  Proc.  Internat'l.  Symposium  on  Transport 
Processes  In  Statistical  Mechanics,  Brussels  (Belgium) 
(Aug.  27-31,  1958),  N.  Y.,  Interscience  Publishers,  Inc., 
1958,  p.  33-38. 


Irreversible  processes  are  studied  by  a  master  equa¬ 
tion  derived  by  Brout  and  Prlgogine  for  classical 
weakly  coupled  systems.  The  application  Is  to  the  gases 
of  point  stars  with  long-range  Interactions  between  tho 
particles.  As  a  result  of  the  interactions,  It  is  shown 
that  any  Incident  star  will  be  systematically  decelerated 
in  the  direction  of  Its  motion,  a  phenomenon  described 
as  dynamic  friction  which  Is  evaluated  by  the  quantity 


dv./dt.  The  Hamiltonian  of  the  Isolated  global  cluster 
Is  used  to  develop  the  master  equation: 


ST  ■  7^  J  -  ^>[k-<VVj)]k.^- 


2  2 

with  A  *  2G  m  and  v  ■  volume  of  the  system.  The 
situation  Is  analysed  for  the  limiting  situations  of  the 
divergence  lor  k  -  0  and  k  -  ”,  The  upper  cutoff  for 
k  -  0  Is  placed  approximately  equal  to  k  ■  1/RQ  and 


for  k  -  ”,  one  obtains 


~ar 


-J'V<v0)T,(v0)v0 


"’hVv  exhibiting  the  coefficient  of  dynamic  friction 
v(vQ)  *  16»ZnA  In  q^  •  j  ^  0  dv  K*f(i>). 


Cyclic  rotation  processes  around  a  stationary  state  are 
considered  from  a  thermodynamic  standpoint.  A 
variational  principle  is  postulated  for  Glansdorff  and 
Prlgoglne's  theorem:  The  total  differential  of  the 
entropy  production  P  is  written  as  dp  •  d^P  +  dyP, 

with  d^P  -  ZVjdXj  and  dyP  -  EXjClVj  (Vj,  Xj  are  rates 

and  affinities  of  the  irreversible  processes).  Along 
every  path  followed  by  the  system  during  Its  evolution, 
d^P  s  0,  for  time-independent  boundary  conditions.  The 

value  0  corresponds  to  the  stationary  state.  From 
Volterra's  model  using  the  analysis  of  two  coexisting 
mutually  predatory  biological  species  A  and  B, 

d^P/dt  *  (B  -  tj)  A+  (*2  -  A) 6  ■  -  v  £0,  which  Is 

comparable  to  Imposing  a  sense  of  rotation  around  the 
stationary  state.  This  provides  a  means  of  studying 
d^P  as  a  variational  principle,  in  spite  of  Its  non-lntegra- 

billty  as  a  general  case. 


FRE.03:004 

Free  U.  of  Brussels.  Lab.  of  Molecular  Chemistry  and 
Physics  (Belgium). 

A  MASS  SPECTROMETRIC  METHOD  FOR  THE 
DETERMINATION  OF  DISSOCIATION  ENERGIES  OF 
DIATOMIC  MOLECULES,  by  J.  Drowart  and  R.  E.  Honlg. 
[1957]  [16]p.  incl.  dlagrs.  tables,  refs.  (AF  61(514)868) 

Unclassified 

Published  In  Jour.  Phys.  Chem.,  v.  61:  980-985,  July 

ISSC 

By  combining  experimental  data  obtained  In  a  mass  spec¬ 
trometer  with  thermochemical  computations,  dissocia¬ 
tion  energies  of  various  diatomic  molecules  have  been 
determined.  This  method  has  been  applied  to  the  Group 
IB  and  IVB  dimers,  and  estimates  have  yielded  values 
for  Group  IUB  and  some  other  elements.  To  produce 
atomic  and  diatomic  species  of  a  given  element,  a  milli¬ 
gram  sample  was  vaporised  In  a  mass  spectrometer 
from  a  small,  electrically-heated  crucible.  Ion  intensity 
ratios  were  measured  as  a  function  of  temperature, 
after  the  particles  had  been  Ionized,  accelerated,  mass 
analyzed,  and  collected.  The  dissociation  energies  com¬ 
puted  by  the  Absolute  Entropy  Method  are  based  on  the 
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following  quantities:  ion  Intensity  ratios;  internuclear 
distances,  estimated  from  known  crystal  spacings; 
electronic  partition  functions;  and  vibrational  frequen¬ 
cies  reported  recently  in  band  spectral  studies.  The 
values  found  agree  well  with  those  obtained  by  the  so- 
called  Slope  Method  which  utilizes  directly  the  meas¬ 
ured  heats  of  vaporization  of  monomers  and  dimers, 
and  they  fall  within  the  upper  limits  set  by  band  spec¬ 
tral  data.  (Contractor's  abstract) 


FRE.03:005 

Free  U.  of  Brussels.  Lab.  of  Molecular  Chemistry  and 
Physics  (Belgium). 

MASS  SPECTROMETRIC  STUDY  OF  THE  MOLECULES 
Cu2,  Ag2>  AND  Au2,  by  J.  Drowart  and  R.  E.  Honig. 

[1957]  2p.  (AF  61(514)868)  Unclassified 

Published  in  Mem.  Soc.  Roy.  Sci.  Lifege,  v.  18:  536-537, 
1957. 

A  mass  spectroscopic  study  of  the  vapors  of  Cu,  Ag, 

and  Au  give  the  following  ratios:  Cu^/Cu  *  8  x  10 

at  1540°K;  Ag,/Ag  =  5x  10~4  at  1260°K;  and 
i  -4 

Au2/Au  ■  7  x  10  at  1600*K.  From  these  ratios  the 
following  dissociation  energies  were  calculated: 

Dq(Cu2>  '  2-02  ev’  D0(Ak2)  '  1-63  ev’  d0(Au2'  =  218  ev- 


FRE.03:006 

Free  U.  of  Brussels.  Lab.  of  Molecular  Chemistry  and 
Physics  (Belgium). 

VAPORIZATION  OF  COMPOUNDS  AND  ALLOYS  AT 
HIGH  TEMPERATURE,  by  P.  Goldflnger  and  J.  Drowart. 
Final  technical  rept.  Oct.  1957,  25p.  lncl.  diagrs.  tables, 
rets.  (AFOSR-TR-58-5)  (AF  61(514)868)  AD  148038; 

PB  133279  Unclassified 

Accurate  thermodynamic  data  for  the  vaporization  of 
elements  and  compounds  were  obtained  by  means  of 
mass  spectrometry.  Molecular  species  as  Cu^,  Agj, 

and  AUj  were  found  during  an  investigation  of  the  vapor 

phase;  the  dissociation  energies  of  the  molecules  were 
determined.  No  such  molecules  were  observed  In  the 
vapor- phase  of  the  transition  elements.  Study  of  the 
vapor  phase  evaporating  from  the  II1-V  compounds, 

GaAs  and  Inp,  yielded  new  data  on  the  dissociation 
energies  of  the  tetraner  molecules  of  group  V  elements. 
The  maximum  of  stability  was  observed  for  As^  or  Sb^. 

The  partial  decomposition  pressures  of  GaAs,  InP, 

CdSe,  and  CdTe  allowed  the  calculation  of  the  heat  of 
formation,  the  free  energy  of  formation,  and  the  stand¬ 
ard  entropy  of  these  compounds,  as  well  as  the  dlssoci- 
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ation  energies  of  the  molecules  As^,  r^,  Sb^,  Se^  and 


FRE.03:007 

Free  U.  of  Brussels.  Lab.  of  Molecular  Chemistry  and 
Physics  (Belgium). 

..IASS  SPECTROMETRIC  STUDIES  OF  THERMODY¬ 
NAMIC  PROPERTIES  OF  GROUP  Hl-V  AND  H-VI 
COMPOUNDS  AND  GROUP  V  AND  VI  ELEMENTS,  by 
P.  Goldfinger  and  M.  Jeunehomme.  Sept.  1958,  24p.  inol. 
diagrs.  tables,  refs.  (AF  61(514)868)  Unclassified 

Presented  at  the  Mass  Spectrometry  Conference, 

London  (England),  Sept.  24-26,  1958. 

The  mass  spectrometric  investigation  of  the  evaporation 
of  InAs,  GaSb  and  ZnS  enabled  thermodynamic  data  re¬ 
garding  these  substances  to  be  obtained.  The  dissocia¬ 
tion  energies  of  tetramer  to  dimer  of  the  Group  V  ele¬ 
ments  were  found:  DfASj-Aflj)  =  69.6  keal/mol  and 

D(Sb2-Sb2)  *  63.4  kcal/mol.  These  are  in  good  agree¬ 
ment  with  the  values  obtained  previously  from  the 
evaporation  of  GaAs  and  InSb.  ZnS  decomposes  when 
heated  near  1000"K,  and  Zn  and  S2  evaporated  in  equiva¬ 
lent  amounts;  a  lower  limit  D(S2)  *  78  kcal/mol  was 

calculated.  The  evaporation  of  gray  Se  was  investigated 
and  was  found  to  contain  at  about  480*K  some  10  percent 
molecules  Seg  and  perhaps  Se„. 


FRE.03:008 

Free  U.  of  Brussels.  Lab.  of  Molecular  Chemistry  and 
Physics  (Belgium). 

[THERMODYNAMIC  STUDY  OF  GROUP  Hl-V  AND 
GROUP  H-VI  COMPOUNDS  BY  MASS  SPECTROMETRY] 
fetude  Thermodynamique  des  Composts  0I-V  et  H-VI 
par  Spectromttrle  de  Masse,  by  J.  Drowart  and  P. 
Goldflnger.  [Apr.  4,  1958]  [12]p.  lncl.  diagrs.  tables, 
refs.  (AF  61(514)868)  Unclassified 

Published  in  Jour,  de  Chimle  Physique,  v.  55:  721-732, 


Partial  decomposition  pressures  were  measured  for  the 
group  HI-V  compounds  GaAs,  InP,  and  InSb  and  for  the 
group  II- VI  compounds  CdSe  and  CdTe.  The  latter  made 
It  possible  tn  calculate  the  heat  of  formation,  the  free 
energy  of  iormation,  and  the  entropies  as  well  as  the 
dissociation  energies.  In  contrast  to  methods  employed 
In  prior  research,  the  apparatus  was  adapted  so  that  the 
molecular  rays  traveled  perpendicular  to  the  ionic  and 
electronic  tubes  rather  than  parallel.  This  prevented 
collision  with  the  walls;  it  prevented  formation  of  de¬ 
posits,  and  it  enabled  the  surfaces  of  the  specimens  to 
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be  unde*  couauuit  ulwerratlon  and  their  temperatures 
to  be  measured  with  precision. 


FRU  .01:001 

Fribourg  U.  [Dept  of  Physics]  (Switzerland). 

GAS-LIQUID  SYSTEMS  FOR  USE  IN  A  GAS  BUBBLE 
CHAMBER,  by  B.  Hahn  and  J.  Fischer.  [1957]  [5]p. 
lncl.  lllus.  (AFOSER-TN-57-427)  [AF  61(514)1262] 

AD  136416  Unclassified 

Also  published  In  Rev.  Sclent.  Instrumeuts,  ▼.  28:  658- 

m,  Wnm 

Several  new  liquids  In  combination  with  COj  were  tried 

In  a  gas  bubble  chamber  which  Is  operated  at  room 
temperature.  The  chamber  is  filled  with  a  liquid  which 
Is  saturated  under  pressure  with  a  gas.  The  gas-liquid 
system  when  expanded  Ionizes  particles  that  give  rise 
to  gas  bubble  formation  along  their  path.  Propane, 
butane,  pentane,  Isopentane,  hexane,  heptane,  trlethyl- 
amlne,  silicone  0.65  centlstoke,  and  silicon  5.0  cen- 
tlstoke  were  used  successfully  with  COj.  In  order  to 

determine  the  life  of  bubble  nuclei  the  chamber  was 
Irradiated  by  a  pulsed  gamma  ray  source  at  various 
moments  before  beginning  the  expansion.  Preliminary 
results  for  Isopentane,  hexane,  and  silicones  put  an 
upper  limit  to  the  life  of  bubble  nuclei  to  about  100  usee. 


FRU. 01:002 

Fribourg  U.  [Dept,  of  Physics]  (Switzerland). 

GAS  BUBBLE  CHAMBER  CHARACTERISTICS  (Ab¬ 
stract),  by  B.  Hahn  and  G.  Rlepe.  [1957]  [l]p.  [AF  61- 
(514)1262]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Stanford  U.,  Calif.,  Dec.  19-21,  1957. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2:  380, 
Dec.  19,  1957. 

An  experimental  gas  bubble  chamber,  4  cm  in  diameter 


and  5  cm  deep,  has  been  Investigated  on  Its  performance 
in  the  electron  beam  of  a  32-mev  betatron.  For  various 
gas-liquid  systems  the  pressure  variations  Inside  the 
chamber  during  the  expansion  has  been  measured  and 
gas  bubble  chamber  characteristics  as,  e.g.,  sensitive 
time,  bubble  density,  and  rate  of  bubble  growth  have 
been  studied.  Optimum  operation  conditions  will  be 
discussed. 

FRU. 01:003 

Fribourg  U.  [Dept,  of  Physics]  (Switzerland). 

FLUOROCARBON  GAS  BUBBLE  CHAMBER,  by  B.  Hahn 
and  G.  Rlepe.  [1958]  4p.  lncl.  lllus.  table.  (AF08R-TN- 
58-8)  (AF  61(514)1262)  Unclassified 

Also  published  In  Rev.  Sclent.  Instruments,  v.  29:  184- 
165,  Feb.  1655. 

It  Is  known  that  almost  any  chemically  stable  and  trans¬ 
parent  liquid  will  yield  visible  bubble  tracks  due  to 
Ionizing  radiation  when  put  under  proper  working  condi¬ 
tions  In  a  bubble  chamber.  An  ethforane  (CjFg)  - 

proforane  (C  jFg)  gas-llquld  system  was  operated  suc¬ 
cessfully  at  room  temperature  In  a  "dirty’'  bubble  cham¬ 
ber  4  cm  In  dlam  and  5  cm  In  depth.  Bubble  densities 
as  high  as  100  bubbles  per  cm  were  produced  for  mini¬ 
mum  Ionizing  electrons  upon  heating  the  chamber  to 
29*C  (p  ~  15  atm).  From  the  experimental  data  avail- 
•Q 

able  on  several  existing  bubble  chambers  and  the  help 
of  some  theoretical  arguments,  the  operating  tempera¬ 
tures  and  pressures  for  some  pure  fluorocarbons  In  a 
"dirty”  bubble  chamber  were  estimated  to  be: 

CjF4  (43*C,  13  atm);  C^  (79*C,  11.5  atm);  and 

CjFjj  (115*C,  10.5  atm).  In  addition  to  the  fluorocar¬ 
bons,  sulfur  hexafluoride  (SF.),  certain  freons  (e.g., 

0 

CCIFj),  and  some  of  the  fluoroethers  are  suggested  as 
attractive  liquids  for  use  In  a  gas  bubble  chamber. 


Frick  Chemical  Lab.,  Princeton,  N.  J. 
see  Princeton  U.  Frick  Chemical  Lab.,  N.  J. 
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Gates  and  Crellin  Labs.,  Pasadena,  Calil. 

see  California  Inst,  of  Tech.  Gates  and  Crellin  Labs., 
Pasadena. 


GMH. 01:001 

Gaustad  Mental  Hospital,  Oslo  (Norway). 

RECORDING  OF  EMOTIONAL  STRESS  (Abstract),  by  C. 
W.  Sem-Jaeobsen.  [1657]  [l]p.  (AF  61(514)1201) 

Unclassified 

Presented  at  meeting  of  the  Aeromedical  Association, 
Denver,  Colo.,  May  6-8,  1657. 

Published  In  Jour.  Aviation  Med.,  v.  28:  217-218,  Apr. 

165?: 

Rapidly  mounting  emotional  stress  or  sudden  fear  en¬ 
countered  by  most  people  may  in  some  Instances  leave 
the  person  "stiff"  for  a  short  period,  during  which  he 
is  not  able  to  react  or  respond  to  outside  stimuli  In  a 
rational  way.  It  has  long  been  a  challenge  to  record 
these  experiences  with  physiological  equipment.  In  the 
course  of  intracerebral  recordings,  there  were  re¬ 
corded  short  periods  of  flattening  of  the  depth  tracings, 
Indicating  a  blocking  of  the  brain  activity  In  response 
to  frightening  of  the  patient  by  a  sudden  sharp  noise.  In 
a  thoroughly  examined  non-eplleptlc  patient,  a  buildup 
to  a  convulsive  seizure  was  recorded  In  response  to 
sudden  mounting  emotional  stress.  The  findings  are  re¬ 
lated  to  animal  study  and  may  be  related  to  the  sudden 
strange  behavior  of,  for  Instance,  tree  surgeons  treating 
tall,  decayed  trees.  There  has  also  been  some  specula¬ 
tion  regarding  the  possibilities  of  extreme  emotional 
stress  or  sudden  fear,  being  responsible  for  some  of 
the  fatal  crashes  of  low  flying  Jet  planes.  Examples 
from  unexplained  Jet  crashes  are  presented. 


GMH.01:002 

[Gaustad  Mental  Hospital,  Oslo  (Norway).] 

ELECTROENCEPHALOGRAPHIC  RECORDING  IN 
SIMULATED  COMBAT  FUGHT  IN  A  JET  FIGHTER 
PLANE.  THE  PILOT'8  LEVEL  OF  CONSCIOUSNESS, 
by  C.  W.  Sem-Jacobsen,  a  Nllseng  and  others. 

[1858]  2p.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  61(514)1201]  and  Royal 
Norwegian  Air  Force)  Unclassified 

Presented  at  AGARD  meeting  In  Faris,  France, 

June  16-17,  1858. 

Also  published  In  EEG  CUn.  Neurophysiol.,  v.  11: 
154-155,  Feb.  1858. 

In  this  aeromedical  study,  a  standard  8-channel  EEG 
(electroencephalogram)  transistor  apparatus  was  modi¬ 
fied  and  installed  In  a  Royal  Norwegian  Air  Force  T33. 


Operational  flights  showed  that  this  apparatus  tolerated 
an  altitude  of  20,000  ft,  a  temperature  of  45*C,  a  force 
of  8  g’s,  and  rolls  and  other  flying  maneuvers.  In 
flight  EEG  recordings  were  made  of  pilots  and  backseat 
passengers.  Though  little  data  have  been  collected, 
they  Indicate  that  a  pilot's  level  of  consciousness  during 
operational  flight  varies,  and  that  these  changes  can  be 
recorded  using  EEG  methods. 


GEB. 01:001 

[Gebeleln,  Hans,  Bamberg  (Germany).] 

STATISTICAL  STUDIES  ON  THE  TURBULENT  STATE 
OF  MOTION.  PART  I.  KINEMATICS,  by  H.  Gebeleln 
and  E.  Svenson.  Mar.  1857,  42p.  (Technical  note  no.  1) 
(AFOSR-TN-57-278)  (AF  61(514)825)  AD  126538 

Unclassified 

In  this  report  a  new  systematical  account  on  some  parts 
of  the  statistical  theory  of  turbulence  Is  presented.  The 
main  subject  Is  the  "correlation  tensors"  (X(P), 

V(P’))  for  two  random  quantities  X(P)  and  y(P')  at  two 
arbitrary  control  points  P  and  P\  The  quantities  in 
question  are  the  pressure,  the  local  velocities  with  their 
dyadlcal  products  and  their  gradients,  and  the  vortlclty 
components.  In  order  to  present  this  analysis  in  a 
rational  way,  the  common  tensor  calculus  Is  completed 
for  tensors  up  to  the  fourth  order  in  strict  analogy  to 
vector  calculus.  The  Investigation  starts  with  the  classi¬ 
cal  case  of  homogenous  and  isotropic  turbulence  of  an 
Incompressible  fluid.  These  three  conditions  are  analyzed 
thoroughly  and  It  Is  shown  how  the  results  change  when 
the  suppositions  are  lessened.  Anisotropic  but  homoge¬ 
nous  turbulence  Is  treated  In  detail  In  strict  analogy  to 
the  presentation  of  isotropic  and  homogenous  turbulence 
with  particular  attention  to  the  correlations  of  the  ve¬ 
locity  gradients  and  the  vortlcltles. 


GEB. 01:002 

[Gebeleln,  Hans,  Bamberg  (Germany).] 

PROCEEDINGS  OF  THE  MEETING  ON  TURBULENCE, 
11-14TH  OF  MAY  1857  IN  THE  MATHEMATICAL  RE¬ 
SEARCH  INSTITUTE  AT  OBERWOLFACH,  ed.  by  H. 
Gebeleln.  June  1857,  24p.  (AFOSR-TN-57-528) 

(AF  61(514)825)  AD  136514;  PB  135584  Unclassified 

Abstracts  of  papers  are  presented  on  turbulence  theory 
with  discussions  on  its  dynamics,  the  effects  of  vis¬ 
cosity,  transition  probabilities,  and  applications  of  sta¬ 
tistical  and  symbolic  tensor  calculus  to  the  theory.  In 
the  course  of  this  conference,  the  main  traits  of  Hie  re¬ 
search  work  under  contract  have  been  discussed,  and  by 
comparison  of  the  results  with  those  from  other  theo¬ 
retical  approaches  a  valuable  survey  on  the  actual  situa¬ 
tion  of  turbulence  research  was  obtained. 
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GEB.01:003 

Gebeleln,  Hina,  Bamberg  (Germany). 

STATISTICAL  STUDIES  ON  THE  TURBULENT  STATE 
OF  MOTION.  PART  H.  CONTRIBUTIONS  TO  DY¬ 
NAMICS,  by  H.  Gebeleln  and  E.  Svens  on.  Nov.  1657, 
Sip.  lncl.  refa.  (Technical  note  no.  2)  (AFOSR-TN-58- 
45)  (AF  81(514)625)  AD  148085;  PB  136186 

Unclassified 

Contributions  to  dynamics  of  turbulence  are  treated, 
and  the  relationship  between  the  statistical  concept  of 
turbulent  motion  and  the  classical  hydrodynamic  equa¬ 
tions  Is  discussed.  A  systematical  account  Is  made  of 
dynamical  facts  of  homogeneous  turbulence,  and  the 
problems  of  shear  turbulence  are  treated. 


GDC.0l:001 

General  Dynamics  Corp.  General  Atomic  Dlv., 

San  Diego,  Calif. 

FORMATION  OF  FREE  RADICAL  SOLIDS  USING 
BEAM  TECHNIQUES  (Abstract),  by  W.  L.  Fite.  [1658] 
[l]p.  (AF  46(638)301)  Unclassified 

Presented  at  Symposium  on  Unstable  Chemical  Species, 
Los  Angeles,  Calif.,  June  23-24,  1658. 

Experiments  now  In  progress  are  attempting  to  produce 
solids  in  which  atomic  hydrogen  is  stabilized  at  4*K  and 
below,  by  condensation  of  atomic  beams.  By  using  modu¬ 
lated  atomic  beam  techniques  so  that  sampling  of  the 
beam  can  be  made  through  ionization  and  mass  analysis, 
detailed  knowledge  of  the  relative  fractions  of  various 
species  striking  the  condensing  surface  is  ensured.  In 
addition,  these  techniques,  along  with  usual  stagnation 
detection  of  the  beam,  promise  to  allow  study  of  various 
processes  of  importance  In  the  condensation  process, 
e.g.,  thermal  accommodation  coefficient,  sticking  co¬ 
efficient,  and  probability  of  reassoclation  of  the  atoms 
Into  molecules.  A  discussion  Is  presented  of  the  experi¬ 
mental  approach  as  well  as  early  results  of  these  ex¬ 
periments. 

General  Electric  Co.,  Schenectady,  N.  Y. 

DISLOCATIONS  AND  MECHANICAL  PROPERTIES  OF 
CRYSTALS;  AN  INTERNATIONAL  CONFERENCE  HELD 
AT  LAKE  PLACID,  SEPTEMBER  6-8,  1856,  ed.  by 
J.  C.  Fisher,  W.  G.  Johnston  and  others.  New  York, 

John  Wiley  and  Sons,  Inc.,  1857,  lncl.  Ulus,  dlagrs. 
tables,  refs.  (AFOSR-TR-58-3)  (AF  18(603)101) 

Unclassified 

See  Item  no.  GEN.0 1:001. 


GEN.02:001 

General  Electric  Co.,  Schenectady,  N.  Y. 

GROWTH  AND  PERFECTION  OF  CRYSTALS:  PRO¬ 
CEEDINGS  OF  AN  INTERNATIONAL  CONFERENCE 
ON  CRYSTAL  GROWTH,  Cooperstown,  N.  Y.  (Aug. 

27-28,  1858),  ed.  by  R.  H.  Doremus,  B.  W.  Roberts,  and 
D.  Turnbull.  N.  Y.,  WUey  and  Sons,  1858,  608p.  lncl. 
illus.  dlagrs.  tables,  refs.  (AFOSR-TR-58-157)  (AF  48- 
(638)258)  AD  206571  Unclassified 

Tills  volume  contains  up-to-date  and  pertinent  reports 
and  discussions  on  crystal  phenomena,  polymer  crystal¬ 
lization,  and  crystallization  of  simpler  molecules.  Or¬ 
ganic,  Inorganic,  and  polymeric  substances  are  investi¬ 
gated  from  the  standpoint  of  crystal  perfection,  formation 
and  structure  of  whiskers,  presence  of  dislocations,  and 
the  mechanism  of  crystal  growth  from  the  melt,  solution 
and  vapor.  Several  reports  emphasize  the  Important 
differences  and  points  of  similarity  between  polymer  and 
ordinary  crystalUzatlon.  Special  features  are  presented 
which  relate  crystal  growth  In  metals  to  that  of  growth 
In  polymers  and  other  types  of  soUds;  bring  together 
literature  on  whisker  phenomena  dating  back  to  1574; 
summarize  present  understanding  of  crystal  growth;  and 
introduces  the  many  advances  made  In  the  field  since  the 
Faraday  Society  Discussions  of  1848. 


GEN.03:001 

General  Electric  Co.  General  Electric  Research  Lab., 
Schenectady,  N.  Y 

INTERNATIONAL  CONFERENCE  ON  THE  ELEC¬ 
TRONIC  PROPERTIES  OF  METALS  AT  LOW  TEM¬ 
PERATURES,  Hobart  CoUege,  Geneva,  N.  Y.,  Aug.  25- 
28,  1858.  [1858]  245p.  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  46(638)374], 
Office  of  Naval  Research,  Nations;  Science  Foundation, 
and  Internat’l.  Union  Pure  sad  Appl.  Phys.) 

Unclassified 

This  conference  contains  papers  on  the  following  topics: 
(1)  electronic  structure;  (2)  superconductivity;  (3)  trans¬ 
port;  (4)  ultrasonic  attenuation;  (5)  alloys;  and  (6)  reso¬ 
nance.  Sixteen  papers  are  presented  In  layman's  lan¬ 
guage.  Summaries  of  each  session  are  Included,  and 
brief  discussions  of  some  of  the  papers  are  presented. 


GRC.Ol'.OOl 

General  Research  Co.,  Beverly  Hills,  Calif. 

INVESTIGATION  INTO  THE  NATURE  OF  SHORT 
RANGE  NUCLEAR  FORCES,  by  K.  G.  Foelscb.  Mar.  15, 
1857  [36]p.  lncl.  dlagrs.  table.  (Technical  note  -  Phase 
1;  rept.  no.  12555)  (AFOSR-TN-57-145)  (AF  18(803)88) 
AD  12643*  Unclassified 


See  Item  no.  GRC.01:002  for  abstract. 
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GRC.01:002 

General  Research  Co.,  Beverly  Hills,  Calif. 

INVESTIGATION  INTO  TEE  NATURE  OF  SHORT 
RANGE  NUCLEAR  FORCEb,  by  K.  G.  Foelsch.  Aug. 

30,  1957  [78]p.  lncl.  dlagrs.  refs.  (GRC  rept.  no.  83057) 
(AFOSR-TR-57-83)  (AF  18(603)88)  Unclassified 

An  attempt  is  made  to  simplify  the  physical  picture 
of  a  nucleus  by  assuming  that  electrons  and  positrons, 
the  elementary  particles,  are  the  building  stones  of  the 
nucleon  (proton  and  neutron).  An  exponential  function  of 
the  distance  Is  Introduced  with  a  linear  coupling  factor 
which  Is  computed  from  the  electrostatic  charge  of  the 
elementary  particle  and  Its  mass.  By  this  function  the 
character  of  the  Coulomb  Law  In  the  nuclear  field  Is 
substantially  changed,  thereby  providing  the  possibility 
of  obtaining  electrostatic  equilibrium  between  any  num¬ 
ber  of  electrons  and  positrons.  Tills  new  Idea  Is  first 
applied  to  the  dynamics  of  the  mass  point. 


GRC.02:001 

General  Research  Co.,  Beverly  Hills,  Calif. 

TECHNOTICS;  A  STUDY  OF  EFFECTIVE  COMMUNICA¬ 
TION  OF  TECHNICAL  AND  SCIENTIFIC  KNOWLEDGE, 
by  J.  S.  J.  Hlobll.  July  10,  1957,  34p.  lncl.  dlagrs.  refs. 
(Rept.  no.  TEX-101)  (AFOSR-TR-57-45)  (AF  49(638)- 
174)  AD  132473  UneteOTlflsd 

Technctlco,  as  proposed  In  the  current  study,  Is  a 
systematic  method  of  Increasing  the  effectiveness  of 
communication  of  technical  and  scientific  knowledge 
by  attenuation  of  noise  In  the  communication  channels. 
Noise  In  the  communication  channels  Is  described  as 
Including  any  distracting  element  which  prevents  the 
preparation  of  a  clear  message,  clear  delivery  of  a 
message,  and  a  clear  reception  of  a  message.  For  prac¬ 
tical  application,  especially  for  decision-making  meet¬ 
ings,  use  of  TechnOrlents  (a  Technotlca  orientation 
chart)  Is  advocated. 


GNV.01:001 

Geneva  U.  (Switzerland). 

A  RESEARCH  STUDY  IN  STATISTICS:  STATISTICAL 
FOUNDATIONS  OF  THERMODYNAMICS.  APPLICA¬ 
TION  OF  THERMODYNAMICAL  METHODS,  IN  COM¬ 
MUNICATION  THEORY  AND  IN  ECONOMETRICS,  by  B. 
Mandelbrot.  Final  technical  rept.  1956-1957,  3lp. 
(AFOSR-TR-57-97)  (AF  61(514)1209)  AD  148011 

Unclassified 

Three  types  of  problems  were  discussed.  The  problem 
of  word  statistics  was  resumed  with  main  postulate  be¬ 
ing  that  all  the  different  distinguishable  sentences  of 
given  coding  cost  (and.  In  some  cases,  given  number  of 


words)  have  equal  probabilities.  Results  show  that  the 
number  of  words,  of  cost  less  than  u,  may  be  written  as: 
r(u)  *  V[exp(b’  u-b’  Cq)-1],  The  number  V,  which  was 

neglected  by  Shannon,  is  the  Inverse  of  the  Information 
per  word  and  plays  the  role  of  the  volume  In  the  present 
thermodynamical  theory.  Several  types  of  syntax  were 
also  considered.  Results  show  that  die  formula 

p(r)  ■  (B-l)  V®"*  (r  +  V)'®  holds,  whatever  the  syntax, 
as  soon  as  the  volume  V  and  the  temperature  l/B  are 
large.  A  theory  of  the  law  of  Pareto  was  presented. 

Hie  main  tool  Is  the  definition  of  the  Pareto-L8vy  vari¬ 
ables  and  sequences.  A  theory  of  entropy  and  a  theory 
of  divisibility  were  added  to  the  author's  approach  to 
the  foundations  of  thermodynamics.  (ASHA  abstract) 


George  Washington  Caiver  Foundation,  Tuskegee,  Ala. 
see  Tuskegee  Inst.  George  Washington  Carver 
Foundation,  Ala. 


GE0.01:003 

George  Washington  U.  Washington,  D.  C. 

BIO-PHYSICS  IN  EUROPE,  by  S.  A.  Talbot  Apr.  1957, 
41p.  (ARDC  rept.  no.  TN-57-2)  (AF  18(600)1180) 

AD  113006;  PB  127880  Unclassified 

The  format  oi  this  report  comprises  Part  I,  the  assem¬ 
bled  results  of  interviews  for  each  country  visited, 
sometimes  with  an  Introduction  describing  special  fac¬ 
tors  Influencing  the  present  status  of  biophysics  there; 
Part  n,  discusses  the  information  and  viewpoints  de¬ 
rived  from  each  country;  and  Part  m,  presents  a  sum¬ 
mary,  critique,  and  evaluation  o*  the  research  activities 
visited  in  Northern  Europe.  It  la  Intended  to  provide 
the  reader  with  a  superficial  Idea  of  the  scientific  as¬ 
pect  of  European  biophysics.  This  author  is  from  Johns 
Hopkins  U.,  Baltimore,  Md. 


GEO.  01:004 

George  Washington  U.,  Washington,  D.  C. 

PROCEEDINGS  OF  TRI-SERVICE  CONFERENCE  ON 
BIOLOGICAL  HAZARDS  OF  MICROWAVE  RADIATION, 
Rome  Air  Development  Center,  N.  Y.,  July  15-16,  1957, 
by  E.  G.  Pattlshall.  [1957]  121p.  lncl.  dlagrs.  tables, 
refs.  (AF  18(600)1180)  Unclassified 

Through  a  contract  with  George  Washington  University, 
Air  Research  and  Development  Command  Headquarters 
has  been  advised  on  the  microwave  radiation  hazards 
and  research  needs  by  a  group  of  outstanding  scientists 
of  various  disciplines.  With  the  advent  of  the  newly 
assumed  Air  Force  responsibility  for  trl-service  co¬ 
ordination,  it  became  desirable  to  assemble  the  ARDC 
advisory  panel,  trl-service  representatives,  and  various 
contractors  working  In  the  radiation  hazard  area  to 
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effect  an  understanding  of  activities  and  accomplishments 
to  date.  The  papers  presented  represent  the  contribu¬ 
tions  of  many  leaders  In  the  fields  of  biology,  physics, 
and  medicine.  The  agenda  for  the  conference  Included 
the  following  presentations:  the  Air  Force's  new  tri¬ 
service  responsibility,  a  summary  of  the  School  of  Avi¬ 
ation  Medicine's  research  program  on  the  biomedical 
aspects  of  microwave  radiation,  background  data  on  the 
planned  RADC  program,  the  hlghpower  facilities  existing 
at  RADC,  plans  for  a  radiation  hazard  research  program 
at  Rome  Air  Development  Center,  a  summary  of  radia¬ 
tion  hazards  to  ordnance,  the  exposure  of  Air  Force 
personnel  to  ionizing  radiation,  physiological  basis  of 
RF -injury,  data  on  laboratory  animals  exposed  to  micro- 
waves,  a  summary  on  RF  measurements,  and  a  free 
discussion  on  related  problems. 


GE0.02:003 

George  Washington  U.  Dept,  of  Pharmacology, 
Washington,  D.  C. 

METABOLISM  OF  CYSTE AMINE,  by  R.  A.  Salvador, 

C.  Davison,  and  P.  K.  Smith.  [1957]  [19]p.  incl.  dlagrs. 
tables,  refs.  (AFOSR-TR-57-41)  (Sponsored  jointly 
by  Atomic  Energy  Commission  under  AT(S0-1)1107  and 
Air  Forco  Office  of  Scientific  Research  under  AF  18- 
(600)853)  AD  132414  Unclassified 

Inorganic  sulfate,  taurine,  cysteamlne  and  cystamlne 
were  demonstrated  in  the  urine  of  normal  and  x- 

35 

Irradiated  male  mice  receiving  S  -cysteamlne.  These 
findings  corroborate  reports  of  Its  degradation  In  rats. 
There  appears  to  be  no  difference  in  the  metabolism  of 
this  agent  as  a  result  of  Its  presence  during  x-lr radia¬ 
tion.  Excretion  of  radioactivity,  however,  was  signifi¬ 
cantly  slower  In  the  x-lrradlated  animal.  In  man,  as 
In  the  mouse,  sulfate  and  taurine  constituted  the  largest 
portion  of  the  urinary  excretory  products.  Several 
metabolites  present  In  human  urine  were  not  seen  In 
mouse  urine.  In  man,  the  urinary  end  products  differed 
under  hypoxic  conditions.  (Contractor's  abstract) 


GTU.G1:001 

[Georgetown  U.,  Washington,  D.  C.] 

A  REVIEW  OF  FACTORS  IN  LEARNING  EFFICIENCY, 
by  R.  M.  Gag*  and  R.  C.  Bolles.  Nov.  1958,  30p.  Incl. 
refs.  (In  cooperation  with  Princeton  U.,  N.  J.,  and 
Pennsylvania  U.,  Philadelphia)  (AFOSR-TN-58-924) 

[AF  49(638)187]  AD  162275;  PB  137897  Unclassified 

The  main  body  of  this  report  deals  with  principles 
derived  from  laboratory  findings  and  theoretical  writings 
that  seem  relevant  to  the  problem  of  promoting  efficient 
learning.  References  are  usually  made  to  a  key  paper, 
set  of  studies,  or  to  an  authoritative  work  summarising 
the  field.  Consideration  Is  given  to  the  kind  of  evidence 


which  exists,  the  suggestions  It  has  for  learning  efficien¬ 
cy,  and  Its  adequacy  In  dealing  with  this  problem.  Some 
conclusions  are  drawn  regarding  the  present  state  of 
knowledge  of  these  principles  and  the  research  questions 
which  appear  to  be  In  need  of  Investigation. 


G!T.02:002 

Georgia  Inst,  of  Tech.  Engineering  Experiment  Station, 
Atlanta. 

INFLUENCE  COEFFICIENTS  FOR  CIRCULAR  CYLIN¬ 
DRICAL  SHELLS  WITH  LINEARLY  VARYING  WALL 
THICKNESS,  by  M.  B.  Sledd.  Apr.  10,  1957,  22p.  Incl. 
dlagrs,  refs.  (Rept.  no.  2)  (AFOSR-TN-57-196) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  18(600)1459— continued  by  AF  18(600)- 
1462  at  Lehigh  U.  Dept,  of  Physics,  Bethlehem,  Pa.— and 
Office  of  Naval  Research)  AD  126491  Unclassified 

An  analysis  is  presented  of  a  thin-walled,  elastic,  right 
circular  cylinder  loaded  on  one  edge  with  a  uniformly 
distributed  shearing  force  Hj  and  a  bending  moment  M^, 

and  with  the  other  edge  free.  For  purposes  of  subse¬ 
quent  comparison,  expressions  are  recorded  for  the 
Influence  coefficients  of  the  shell  with  constant  wall 
thickness  and  semi-lnfip'te  axial  length,  and  for  a  shell 
with  constant  wall  thickness  and  finite  axis  length.  Con¬ 
sideration  Is  then  given  to  expressions  for  varying  thick¬ 
ness,  including  the  following:  radial  displacement,  ro¬ 
tation,  horizontal  stress  resultant,  and  bending  moment  - 
all  as  functions  of  axial  distance.  These  expressions 
are  used  to  obtain  coefficients  for  a  shell  loaded  along 
its  thicker  edge.  The  results  are  expressed  in  terms  of 
Kelvin  functions,  and  compared  graphically  with  those 
previously  recorded  for  shells  of  constant  thickness. 


GIT.03:002 

Georgia  Inst,  of  Tech.  Engineering  Experiment  Station, 
Atlanta. 

MEASUREMENTS  OF  THE  MOBILITIES  OF  THE  NEGA¬ 
TIVE  IONS  IN  OXYGEN  AND  IN  MIXTURES  OF  OXYGEN 
WITH  THE  NOBLE  GASES,  HYDROGEN,  NITROGEN, 
AND  CARBON  DIOXIDE,  by  E.  W.  McDaniel  and  H.  R. 
Crane.  [Sept.  1957]  [6}p.  Incl.  illus.  dlagrs.  table,  refs. 
(Reprint  no.  122)  (In  cooperation  with  Michigan  U., 

Ann  Arbor)  (AF  18(600)1524)  Unclassified 

Published  In  Rev.  Sclent.  Instruments,  v.  28:  684-689, 
Sept.  1957. 

The  mobility  constants  for  oxygen  negative  Ions  In  He, 
Ne,  A,  Kr,  Xe,  Hj,  Nj,  and  COj  each  containing  various 

partial  pressures  of  Oj  were  measured,  and  extrapola¬ 
tions  to  zero  partial  pressure  of  Oj  were  obtained.  A 
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measurement  of  the  mobility  of  the  negative  ion  in  100% 
oxygen  was  also  made.  The  value  found  for  the  latter 
2 , 

was  2.46  ±  C.05  cm  /v-sec  at  8 TP.  It  was  shown  that 
the  mobility  values  referred  to  a  single  species  of 
oxygen  ion,  but  the  question  as  to  whether  it  was  Oj- 

or  Oj-  was  not  resolved.  A  time-of-flight  method  was 

used,  in  which  the  ions  were  made  by  the  passage  of 
alpha  particles  through  the  gas,  and  detected  by  a  pro¬ 
portional  counter.  (Contractor's  abstract) 


GIT.03:003 

Georgia  Inst,  of  Tech.  Engineering  Experiment  Station, 
Atlanta. 

THE  LCW-FIELD  MOBILITIES  OF  THE  NEGATIVE 
IONS  IN  02  AND  02  MIXTURES,  SFg,  SOj,  AND  HC1, 

by  E.  W.  McDaniel.  Jan.  10,  1958,  119p.  incl.  illus. 
diagrs.  tables,  refs.  (Technical  rapt.  no.  1)  'AFOSR- 
TN-58-332)  (AF  18(600)1524)  AD  154236 

Unclassified 

See  item  no.  GIT.03:004  for  abstract. 


GIT.03:004 

Georgia  Inst,  of  Tech.  Engineering  Experiment  Station, 
Atlanta. 

LOW-FIELD  MOBILITIES  OF  THE  NEGATIVE  IONS 
IN  OXYGEN,  SULFUR  HEXAFLUORIDE,  SULFUR  DI¬ 
OXIDE,  AND  HYDROGEN  CHLORIDE,  by  E.  W. 
McDaniel  and  M.  R.  C.  McDowell.  Nov.  15,  1958, 

39p.  IncL  diagrs.  tables,  refs.  (Technical  rept.  no.  2) 
(AFOSR-TN-58-909)  (AF  18(600)1524)  AD  204513; 

PB  140811  Unclassified 

Also  published  in  Phys.  Rev.,  v.  114:  1028-1037, 

May  15,  1959. 

Measurements  of  the  low-field  mobility  of  the  negative 
ions  in  CL,  SF-,  SO,,  and  HC1  are  described.  The  re- 

Z  0  2  ^ 

suits  are  2.46,  0.57,  0.35,  and  0.71  cm  /v-sec,  re¬ 
spectively,  reduced  to  0*C  and  760  mm  Hg  pressure.  A 
quantum -mechanical  theory  of  ionic  mobility  is  outlined 
and  applied  to  the  gases  Investigated  experimentally. 
Comparison  of  the  experimental  and  theoretical  results 
indicates  that  the  oxygen  ion  Is  Oj-,  but  attempts  to 

identify  the  ions  in  the  other  gases  are  Inconclusive. 
(Contractor's  abstract) 


Uannini  Research  Lab.,  Santa  Ana,  Call* 
see  Plasmadyne  Corp.  Glanninl  Research  Lab., 
Santa  Ana,  Calif. 
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GOT.02:001 

[Gottingen  U.  Inst,  of  Physiology  (Germany).] 

[DEVELOPMENT  OF  OXIMETER],  by  K.  Kramer,  N.  J. 
Nilsson  and  others.  Apr.  7,  1955  [23]p.  (AFOSR-TR- 
58-7)  (In  cooperation  with  Marburg  U.  (Germany)) 

(AF  61(514)427)  AD  148050  Unclassified 

The  new  oximeter  described  here  utilizes  the  property 
of  selenium  cells  to  give  logarithmic  responses  to  change 
in  light  intensity  when  used  in  open  circuits.  Since  the 
02-saturation  of  the  blood  in  the  flushed  ear  is  a  logarith¬ 
mic  function  of  transmitted  light  it  has  been  possible  to 
obtain  oximetric  readings  directly  proportional  to  the 
(^-saturation.  The  linearity  has  been  shown  to  hold 

within  the  entire  range  from  100  to  25%  saturation.  A 
method  has  been  elaborated  which  enables  individual 
calibrations  of  the  ear  pieces  without  blood  sampling  and 
chemical  analyses.  The  accuracy  is  of  the  same  order 
of  magnitude  as  that  of  commonly  used  oximeters.  Other 
new  technical  items  aie  special  arrangement  and  spec¬ 
tral  sensitivity  of  photocells  and  a  method  for  arresting 
blood  flow  to  the  examined  ear  area.  (Contractor's  ab¬ 
stract) 


GOT.03:001 

GOttingen  U.  [Inst,  of  Physiology]  (Germany). 

PHYSIOLOGICAL  RESEARCH  USING  KRAMER 
OXIMETER,  by  K.  Kramer.  Final  rept.  Jan.  8,  1957, 
I4p.  incl.  illue.  (AFOSR-TR-5V-19)  (AF  61(514)901) 
AD  120458  Unclassified 

See  AF08R-TR-57-72  (item  no.  GOT.03:002)  under 
Sils  cont:*act,  for  abstract  and  Jour~.ii  reference. 


GOT.03:002 

GOttingen  U.  Inst,  of  Physiology  (Germany). 

A  WHOLE  BLOOD  COLORIMETER  FOR  CONTINUOUS 
RECORDING  OF  CONCENTRATION  OF  AN  INFRARED 
ABSORBING  DYE.  ITS  USE  IN  CARDIAC  OUTPUT 
DETERMINATIONS,  by  K.  Kramer  and  G.  Ziegenrflcker. 
[1957]  [5]p.  incl.  illus.  diagrs.  table.  (AFOSR-TR-57- 
72)  (AF  61(514)901)  AD  136621  Unclassified 

Also  published  in  Klin.  Wochenochr.,  v.  35:  468-472, 

May  1,1957. 

A  whole  blood  colorimeter  for  continuous  recording  of 
an  infrared  absorbing  dye  at  the  Infrared  isosbestic 
point  of  hemoglobin  (805ms )  has  been  constructed.  It 
has  the  advantage  over  methods  using  dyes  such  as 
Evans  blue  and  Indigo  carmin  in  that  errors  due  to  C>2- 

saturation  changes  are  avoided.  Arterial  dye  concentra¬ 
tion  curves  are  presented  after  injections  of  0.05  mg/kg 


AIR  FORCE  SCIENTIFIC  RESEARCH 


HAM.03:001 

Hamburg  U.  (Germany). 

ESTIMATIONS  OF  ERROR  FOR  NONUNEAR 
ELUPTICAL  DIFFERENTIAL  EQUATIONS,  by  A. 
Meyer.  Oct.  1656,  49p.  lncl.  dlagra.  tables.  (AFOSR- 
TN-57-2)  (AF  61(514)880)  AD  115032  Unclassified 

It  Is  shown  that  for  many  nonlinear  differential  equa¬ 
tions,  the  boundary  value  problem  with  an  elliptical  dif¬ 
ferential  equation  is  of  monotonous  type  and  that, 
therefore,  bounds  can  be  obtained  for  Its  solution.  The 
second  boundary  value  problem  Is  considered  in  addi¬ 
tion  to  the  first  and  third  boundary  problem.  Formulas 
which  allow  the  estimation  of  error  are  given  and 
applied  to  some  examples. 


HAM.  03:002 

[Hamburg  U.  (Germany).] 

ESTIMATION  OF  ERROR  FOR  NONUNEAR  ELLIPTI¬ 
CAL  DIFFERENTIAL  EQUATIONS,  by  A.  Meyer. 

Final  rept.  July  1957,  72p.  lncl.  dlagrs.  tables. 
(AF06R-TR-57-57)  (AF  61(514)880)  AD  136512 

Unclassified 

Proof  Is  given  that  for  many  nonlinear  differential 
equations,  the  boundary  value  problem  with  an  elliptical 
differential  equation  Is  monotonous,  and  bounds  can  be 
obtained  for  Its  solution.  First,  second,  and  third 
boundary -value  problems  are  considered.  Monotony 
theorems  are  presented  for  the  case  where  the  bound¬ 
ary  conditions  are  nonlinear,  or  the  domain  considered 
Is  unbounded.  Formulas  are  constructed  to  allow  the 
estimation  of  error;  examples  are  given  for  some 
cases.  (Contractor's  abstract) 


HAM.01-.002 

[Hamburg  U.  (Germany).] 

FINITE  DIFFERENCE  METHODS  FOR  BOUNDARY 
VALUE  PROBLEMS  OF  PARTIAL  ELLIPTIC  DIFFER¬ 
ENTIAL  EQUATIONS  AND  CURVED  BOUNDARIES,  by 
W.  Uhlmann.  Final  rept.  Mar.  1957,  129p.  lncl.  dlagrs. 
tables.  (AFOSR-TR-57-46)  (AF  61(514)881) 

AD  132431  Unclassified 

Finite  equations  are  obtained  for  the  first,  second  and 
third  boundary  value  problems  of  the  differential  equa¬ 
tion  Au(x,y)  •  r(x,y,u)  and  for  the  first  boundary  value 
problem  of  the  differential  equation  Au(x,y,z)  > 
r(x,y,z,u).  Emphasis  is  put  on  boundary  values  for 
curved  boundaries  by  forming  finite  expressions  for 
Au  In  the  usual  manner  except  that  the  quadratic,  hexa¬ 
gonal,  and  octagonal  stencils  are  not  regular.  Formulas 


HAM. 03:001,  002;  HAM.01:002; 
HAM.  02:005,  006 

are  constructed  by  Mehrstellen  methods.  A  systematical 
examination  la  made  of  the  corresponding  Taylor  ex¬ 
pansions  to  find  the  appropriate  finite  equations.  All 
formulas  are  tailored  for  quadratic  grids;  In  numerical 
examples  they  are  much  more  accurate.  Hie  first 
boundary  problem  Is  covered  In  3-dlmensionai  space. 

The  finite  expressions  are  generalized  for  Inner  points 

of  a  cubic  net  with  Taylor  balance  up  to  h5;  for  net 
points  close  to  the  boundary,  a  Taylor  balance  up  to  at 

least  h3  Is  obtained.  The  ordinary  finite  difference 

2 

method,  with  Taylor  balance  up  to  h  ,  which  substitutes 

2 

u(x-h,y,z)  -  2u(x,y,z)  +  u(x  +  h,y,z)  for  i  u  Is  Included 

JT  O 

h  x 

as  a  special  case.  Numerical  examples  for  the  formula 
are  worked  out. 


HAM.02:005 

Hamburg  U.  Inst,  of  Applied  Mathematics  (Germany). 

A  DIFFERENTIATION  TECHNIQUE  FOR  PARTIAL 
DIFFERENTIAL  EQUATIONS  WITH  NON-LINEAR 
BOUNDARIES,  by  J.  Albrecht.  Final  technical  rept. 
[1957]  lv.  lncl.  dlagrs.  tables,  refs.  (AFOSR-TN-57- 
139)  (AF  61(514)631-0  AD  120496;  PB  136160 

Unclassified 

Finite  deference  methods  for  elliptic  differential  equa¬ 
tions  for  domains  with  curved  boundaries  and  for  para¬ 
bolic  and  hyperbolic  differential  equations  are  presented. 
A  special  Mehrstellen  method  Is  shown  to  be  as  accu¬ 
rate  as  usual  Mehrstellen  formulas. 


HAM. 02:006 

Hamburg  U.  Inst,  of  Applied  Mathematics  (Gerouiy). 

A  DIFFERENTIATION  TECHNIQUE  FOR  PAR1V.L 
DIFFERENTIAL  EQUATIONS  WITH  NON-LINEAR 
BOUNDARIES.  [PART  I]  FINITE  DIFFERENCE 
METHOD  FOR  ELLIPTIC  DIFFERENTIAL  EQUATIONS 
FOR  DOMAINS  WITH  CURVED  BOUNDARIES,  by  J. 
Albrecht.  [1957]  33p.  lncl.  dlagrs.  tables.  ([Part  l]  of 
Its  A  FOSR-TN- 57-139;  AD  120496)  (AF  61(514)631*0 
AD  120466(a)  Unclassified 

A  finite  difference  method  Is  used  to  numerically  solve 
the  boundary  value  problem  for  the  general  second 
order  elliptic  differential  equation.  Regular  and  irregu¬ 
lar  finite  equations  are  used.  Hie  second  and  third 
boundary  conditions  are  considered  for  domains  with 
curved  boundaries.  A  combination  of  the  method  of 
SchrOder  with  the  mechanised  Gaussian  algorithm  Is 
discussed. 
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HAM.02:007 

Hamburg  U.  Inst,  of  Applied  Mathematics  (Germany) . 

A  DIFFERENTIATION  TECHNIQUE  FOR  PARTIAL 
DIFFERENTIAL  EQUATIONS  WITH  NON-LINEAR 
BOUNDARIES.  [PART  H]  THE  FINITE  DIFFERENCE 
METHOD  FOR  PARABOLIC  AND  HYPERBOLIC  DIF¬ 
FERENTIAL  EQUATIONS,  by  J.  Albrecht.  [1657]  [31]p. 
lncl.  diagrs.  tables.  ([Part  H]  of  its  AFOSR-TN-57- 
139;  AD  120496)  (AF  61(514)631-C)  AD  1204960?) 

Unclassified 

Also  published  in  Zeltschr.  Angew.  Math.  Mech. 

(ZAMM),  v.  37:  402-212,  May/June  1657. 

A  discussion  is  presented  of  the  method  of  finite  differ¬ 
ences  as  applied  to  parabolic  and  hyperbolic  differential 
equations  (heat  conduction  and  bar  vibration),  concerning 
in  particular:  connection  between  stability,  step  size  in 
time  direction,  and  position  of  the  lattice  points  used; 
accuracy  ("Mehrstellen-rnethod”);  curved  boundaries; 
and  Runge-Kutta's  principle.  (Contractor's  abstract, 
modified) 


HAM. 02: 008 

Hamburg  U.  Inst,  of  Applied  Mathematics  (Germany). 

A  DIFFERENTIATION  TECHNIQUE  FOR  PARTIAL 
DIFFERENTIAL  EQUATIONS  WITH  NON-LINEAR 
BOUNDARIES.  [PART  HI]  A  SPECIAL  MEHRSTELLEN 
METHOD,  by  J.  Albrecht.  [1957]  [6]p.  lncl.  diagrs. 

([Part  IH]  Of  its  AFOSR-TN-57-139;  AD  120496)  (AF  81- 
(514)631-C)  AD  120496(c)  Unclassified 

Numerow's  idea  of  the  method  of  "central  differences" 
for  initial  value  problems  is  generalized  to  the 
Mehrstellen  method  for  ordinary  and  partial  differen¬ 
tial  equations.  A  simplification  of  the  usual 
Mehrstellen  formulas  is  presented.  Hie  finite  equa¬ 
tions  for  Au  -  q  +  ru  and  the  heat  equation  are  given. 
Collatz's  Mehrstellen  formulas  for  Au  ♦  lu  -  -1  are 
included. 


Hamilton  Coll.,  Ont.  (Canada). 

see  McMaster  U.  Hamilton  Coll., Ont.  (Canada). 


Hammond  Metallurgical  Lab.,  New  Haven,  Conn. 

see  Yale  U.  Hammond  Metallurgical  Lab.,  New  Haven, 
Conn. 

HAR.08  001 

Harvard  U.  Cruft  Lab.,  Cambridge,  Mass. 

INTERCONTINENTAL  FREQUENCY  COMPARISON  BY 
VERY  LOW-FREQUENCY  RADIO  TRANSMISSION,  by 
J.  A.  Pierce.  Feb.  15,  1957  [39]p.  lncl.  lllua.  diagrs. 


(Technical  rept.  no.  220)  (Sponsored  Jointly  by  Office 
of  Naval  Research,  Signal  Corps,  and  [Air  Force 
Office  of  Scientific  Research]  under  Nonr- 186607) 

AD  126051  Unclassified 

Presented  at  Symposium  on  Propagation  of  Very -Low- 
Frequency  Electromagnetic  Waves,  Boulder,  Colo., 

Jan.  23-25,  1957. 

Also  published  in  Proc.  Inst.  Radio  Engineers,  v.  45: 
M-MS,  June  16*7. 

Studies  of  signals  from  Rugby,  England,  at  16  kc/s  and 

60  kc/s  have  given  evidence  that  a  single  source  of 

standard  frequency  can  be  made  available  at  VLF  on  a 

world-wide  basis.  At  a  distance  of  5200  kilometers  the 

doppler  effects  in  transmission  seldom  exceed  *3  parts 

9  6 

in  10  ,  and  a  measurement  can  be  made  to  1  part  in  10 

In  a  few  minutes.  Accuracies  exceeding  1  part  in  10lu 
are  consistently  obtained  by  observation  over  several 
hours.  Data  contributed  by  Allan,  Cromble,  and  Penton, 
of  the  New  Zealand  Dominion  Physical  Laboratory,  indi¬ 
cate  that  at  16  kc/s  the  diurnal  doppler  effects  at  18,700 

g 

km  have  normal  maxima  of  the  order  of  1/10  ,  and  that 

9 

a  measurement  of  3  or  4  parts  in  10  can  be  made  in  an 
hour  or  less.  These  results  are  described  and  some  of 
the  effects  of  solar  flares  and  magnetic  disturbances  are 
discussed.  In  addition,  a  brief  description  is  given  of 
four  mechanisms  that  have  been  found  useful  in  compar¬ 
ing  the  frequency  of  a  local  oscillator  with  that  of  a 
VLF  standard  transmission.  (Contractor's  abstract) 


HAR.08: 002 

Harvard  U.  Cruft  Lab.,  Cambridge,  Mass. 

RECENT  LONG-DISTANCE  FREQUENCY  COMPARI¬ 
SONS,  by  J.  A.  Pierce.  Sept.  10,  1958,  7p.  lncl.  lllus. 
(Technical  rept.  no.  270)  (Sponsored  jointly  by  Office 
of  Naval  Research,  Signal  Corps,  and  [Air  Force  Office 
of  Scientific  Research]  under  Nonr-186607) 

Unclassified 

Since  March  1,  1956,  a  number  of  comparisons  were 
made  between  the  frequency  of  an  Atomichron  at  Cruft 
Laboratory  and  the  frequencies  of  other  Atomlchrons 
in  Boulder  and  Washington.  Comparisons  were  also  made 
with  the  cesium  resonator  at  the  National  Physical 
laboratory  at  Teddlngton,  England.  A  limited  number 
of  daily  direct  comparisons  with  Boulder  had  a  standard 

deviation  of  1.4  parts  in  101*.  This  value  may  be  deter¬ 
mined  by  the  uncertainties  of  the  phase  of  the  LF  trans¬ 
mission  at  60  kc,  or  by  changes  in  the  Atomlchrons. 
Comparisons  with  Washington  and  Teddlngton  using  a 

VLF  carrier  had  a  standard  deviation  of  about  2/1010 
that  was  apparently  controlled  by  vagaries  of  the  crystal 
oscillator  at  the  transmitter.  The  vagaries  of  HF  WWV 
transmission,  even  under  the  best  conditions,  limited 
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HAR.03:014  -  HAR.03:015 


the  standard  deviation  at  about  4/1010.  It  appears  that 
the  average  frequencies  of  different  Atomichrons, 
aligned  and  operated  in  different  ways,  may  be  in  very 
close  agreement  or  may  differ  by  as  much  as  3  parts 

In  10 10.  (Contractor’s  abstract) 


HAR.  03:014 

Harvard  TJ.  Cruft  Lab.,  Cambridge,  Maee. 

SIGNALS  AND  NOISE  IN  A  FREQUENCY  MODULATION 
RECEIVER.  PARTI.  THEORETICAL  DISCUSSION, 
by  H.  W.  Fuller  and  D.  Middleton.  Feb.  1,  1057  [89]p. 
incl.  dlkgrs.  refs.  (Technical  rept.  no.  242)  (Sponsored 
Jointly  by  Office  of  Naval  Reeearch,  Signal  Corps,  and 
[Air  Force  Office  of  Scientific  Research]  under  Nonr- 
186616)  AD  120257  Unclaselfied 

This  report  first  reviews  the  theoretical  deecrlptlon 
of  the  frequency  modulation  receiver  available  in  the 
literature:  In  particular,  the  effect  of  the  FM  receiver 
on  a  received  wave  consisting  of  a  signal  and  random 
nolee.  In  Chapter  H  an  abbreviated  theoretical  develop¬ 
ment  of  the  FM  receiver  Is  presented,  generally  follow¬ 
ing  the  combined  works  of  Middleton,  and  using  the  re¬ 
sults  obtained  by  Davenport  for  the  output  of  an  Infinite 
limiter.  The  development  assumes  an  Idealized  dis¬ 
criminator  and  normal  random  noise  of  the  fluctuation 
type.  The  development  features  an  arbitrary  limiter 
dynamic  characteristic  (that  Is  later  specialized),  a 
modulated  carrier,  an  arbitrary  slgnal-to-nolse  ratio, 
and  arbitrary  limiting.  A  closed-form  expression  for 
the  total  mean  power  output  of  the  FM  receiver  is  ob¬ 
tained,  In  the  course  of  the  presentation,  for  a  receiver 
Input  of  noise  alone.  Compact  forme  are  found  of  the 
expressions  for  the  output  correlation  function  and  spec¬ 
trum  In  ths  case  of  a  receiver  input  of  noise  along  with 
arbitrary  limiting.  The  results  for  arbitrary  limiting 
are  critically  reviewed  and  appropriate  modifications 
are  made.  Simple  expressions  for  the  Infinite  limiter 
output  correlation  function  are  obtained  from 
Davenport's  results  for  the  cases  of  weak  and  strong 
carriers.  In  Chapter  in  a  discussion  of  various  IF 
filter  characteristics  Is  given  and  three  specific  char¬ 
acteristics  are  chosen  for  further  consideration  on  the 
oasis  of  experimental  and  analytical  expediency.  A 
fuither  discussion  of  the  modified  results  for  the  nolee- 
alone  arbitrary-limiting  case  Is  given,  and  the  results 
are  verified  by  a  comparison  between  calculations  made 
from  two  different  expressions  for  the  total  mean 
power  output.  Expressions  for  the  output  correlation 
function  and  spectrum  for  the  noise-alone  arbitrary- 
limiting  case  are  obtained  using  both  synchronous-tuned 
double  and  rectangular  IF  filter  characteristics.  Output 
spectra  of  the  Infinite  limiter  are  found  for  the  gauss¬ 
shaped  and  synchronous -Coned  double  IF  filter  charac¬ 
teristics.  A  number  oi  calculated  turves  are  presented 
for  the  three  chosen  IF  filter  characteristics  to  supple¬ 
ment  the  extensive  results  given  by  Middleton  for  the 
gauss-shaped  IF  filter,  and  to  furnish  theoretical  findings 


with  which  to  compare  the  experimental  data  that  are 
preeented  in  the  companion  report.  (Contractor's  ab« 
•tract) 


HAR.03:015 

Harvard  U.  Cruft  Lab.,  Cambridge,  Maee. 

SIGNALS  AND  NOISE  IN  A  FREQUENCY  MODULATION 
RECEIVER.  PART  H.  EXPERIMENTAL  DISCUSSION, 
by  H.  W.  Fuller.  Feb.  1,  1057,  lv.  incl.  Ulus.  (Techni¬ 
cal  rept.  no.  243)  (Sponsored  Jointly  by  Office  of  Naval 
Research,  Signal  Corps,  and  [Air  Force  Office  of  Scien¬ 
tific  Research]  under  Nonr-186616)  AD  120258 

Unclassified 

The  experimental  methods  and  equipment  are  described 
in  Chapter  IV  together  with  figures  showing  the  perform¬ 
ance  of  the  individual  units  of  the  system.  The  more 
Interesting  circuit  features  of  two  analog  multipliers,  a 
negative  feedback  limiter,  and  a  balanced  modulator- 
type  discriminator  are  discussed  In  detail.  Reasons 
are  listed  for  believing  that  the  FM  receiver  output  in 
some  cases  presents  an  unusually  difficult  measurement 
problem.  Sample  estimates  are  made  of  the  errors  en¬ 
countered  in  experimental  continuous  spectrum  analysis 
for  spectra  of  the  kind  found  at  the  output  of  an  FM  re¬ 
ceiver.  The  accumulated  experimental  results  are  dis¬ 
played  and  dlecuseed  In  Chapter  V.  Sample  waveforms 
simultaneously  photographed  at  the  limiter  and  receiver 
outputs  for  a  variety  of  operational  conditions  are  In¬ 
terpreted  In  terms  of  the  statistical  quantities  that  de¬ 
scribe  them.  Absolute  total  mean  power  output  measure¬ 
ments  (with  no  post-detection  filtering)  are  compared 
with  theoretical  curves.  A  large  number  of  output  spec¬ 
tra  for  various  operational  conditions  and  for  three  dif¬ 
ferent  IF  filter  characteristics  are  shown  together  with 
theoretical  data  where  these  are  available.  Relative 
peak  spectral  Intensities  for  related  cases,  derived  from 
the  recorded  spectra,  are  normalized  and  plotted  with 
theoretical  curves  where  possible.  Chapter  VI  sum¬ 
marizes  the  main  features  of  the  experimental  Investiga¬ 
tion.  The  gratifying  agreement  between  theory  and  ex¬ 
periment,  proclaims,  In  general,  the  adequacy  of  the 
mathematical  models  of  the  FM  receiver  and  random 
noise,  as  well  as  the  Intermediate  operations  and  calcu¬ 
lations.  Specifically,  the  noise -alone  arbitrary -limiting 
results  of  Chapters  II  and  Q1  of  the  companion  report 
are  substantiated,  as  well  as  the  limiter  output  results. 
The  simpler  cases  as  well  are  quite  uniformly  verified. 
The  few  discrepancies  that  turned  up  are  classified  In 
accordance  with  their  probable  explanations.  Experi¬ 
mental  results  unchallenged  by  theoretical  predictions 
are  given  for  the  cases  of  Intermediate  slgnal-to-nolse 
ratio  and  arbitrary  limiting,  a  narrow-banded  limiter, 
and  an  off-tuned  discriminator.  (Contractor's  abstract) 
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HAR.03:016 

Harvard  U.  Cruft  Lab.,  Cambridge,  Mass. 

THEORY  OF  THE  CORNER  DRIVEN  SQUARE  LOOP 
ANTENNA,  by  R.  King.  Feb.  1,  1957  [14]p.  lncl.  dligrs. 
refs.  (Technical  rept.  no.  222)  (Sponsored  jointly  by 
Office  of  Naval  Research,  Signal  Corps,  and  [Air  Force 
Office  of  Scientific  Research]  under  Nonr-186616) 

AD  126000  Unclassified 

Also  published  In  Electromagnetic  Wave  Theory 
Symposium,  p.  353-407,  1957. 

The  general  problem  of  determining  the  distribution  of 
current  and  the  driving  point  Impedances  of  a  square 
loop  or  frame  antenna  Is  formulated  when  arbitrary 
driving  voltage*  are  applied  at  e*ch  cjrner  or  when  up 
to  three  of  these  voltages  are  replaced  by  impedances. 
The  loop  Is  unrestricted  in  size  and  account  is  taken  of 
the  Unit*  eross-aectton  of  the  cundartors.  Four  simul¬ 
taneous  Integral  equations  are  obtained  and  then  re¬ 
placed  by  four  Independent  integral  equations  using  the 
method  of  symmetrical  components.  These  equations 
are  solved  Individually  by  iteration  and  first-order 
foimulas  are  obtained  for  the  distributions  of  current 
and  the  driving-point  admittances.  By  superposition 
the  general  solution  for  the  arbitrarily  driven  and  loaded 
loop  is  obtained.  Interesting  special  cases  include  a 
corner-reflector  antenna  and  the  square  rhombic 
(terminated)  antenna.  An  application  of  the  principle 
of  complementarity  permits  the  generalization  of  the 
solution  to  the  square  slot  antenna  in  a  conducting 
plane  when  driven  from  a  double-slot  transmission 
line  at  one  comer.  (Contractor'*  abstract) 


HAR.03:017 

Harvard  U.  Cruft  Lab.,  Cambridge,  Mass. 

WAVE  PROPAGATION  IN  A  FERRITE  STRUCTURE. 

I,  by  T.  T.  Wu.  Mar.  20,  1957,  30p.  lncl.  dlagrs. 
(Technical  rept.  no.  251)  (Sponsored  jointly  by  Office 
of  Naval  Research,  Signal  Corps,  and  [Air  Force  Office 
of  Scientific  Research]  under  Nonr-186616) 

AD  133491  Unclassified 

An  analytical  procedure  of  studying  wave  propagation 
In  ferrites  Is  presen'ed  with  special  reference  to  the 
analysis  of  an  Isolator  In  a  rectangular  waveguide.  The 
Isolator  considered  consists  of  a  waveguide  section 
partly  filled  arlth  a  ferrite  material  and  with  conducting 
strips  spaced  along  one  (are  of  (he  ferrite  slab  Alge¬ 
braic  equations  are  derived  for  the  propagation  constant. 
(Contractor's  abstract) 


HAR.03:018 

Harvard  U.  Cruft  Lab.,  Cambridge,  Mass. 

THE  SECONDARY  EMISSION  PULSE  CIRCUIT:  ITS 
ANALYSIS  AND  APPLICATION,  by  J.  A.  Narud.  Apr.  5, 
1957  [42]p.  lncl.  dlagrs.  table,  refs.  (Technical  rept. 
no.  245)  (Sponsored  jointly  by  Office  of  Naval  Research, 
Signal  Corps,  and  [Air  Force  Office  of  Scientific  Re¬ 
search]  under  Nonr-186616)  AD  131884  Unclassified 

Also  published  in  I.R.E,  Trans,  of  Professional  Group 
on’ Electronic  Computers,  v.  EC-9:  439-451,  June  1960. 

In  the  fields  of  high-speed  computers,  guided  missile 
tracking  systems  and  nuclear  physics  there  has  lately 
been  an  Increasing  demand  for  nonlinear  active  circuits 
cabbie  ut  Kchctatliig  pulses  in  the  miilinilcrjStCui.il 
range  at  high  repetition  rates.  In  such  circuits  thermi¬ 
onic  secondary  emission  tubes  show  great  promise  of 
replacing  file  ordinary  vanwin  tube.  The  reasons  fur 
this  are  twofold:  First,  these  tubes  have  a  much  higher 
ratio  between  saturation  current  and  electrode  capaci¬ 
tance  than  ordinary  vacuum  tubes,  resulting  in  a  smaller 
rise  time  for  the  tame  voltage  level.  Second,  with  these 
tubes  It  is  possible  to  design  a  positive  feedback  configu¬ 
ration  that  has  a  small  loop  delay  so  that  the  interval 
between  the  times  it  Is  possible  to  turn  the  circuit  on 
and  off  can  be  minimized.  This  paper  describes  a  re¬ 
generative  pulse  circuit  using  a  single  secondary  emis¬ 
sion  tube  that  Is  able  to  generate  pulses  having  a  rise 
time  of  6m  s  and  a  width  continuously  variable  from 
25m  s  to  12  s.  First,  a  theoretical  discussion  of  the 
circuit  is  given  in  which  expressions  for  pulse  width  and 
resolving  time  are  derived.  Then  various  practical 
realizations  of  the  circuit  are  presented.  Among  others 
these  Include  a  millimicrosecond  pulse  generator  and  a 
fast  pulse-height  discriminator.  (Contractor's  abstract) 


HAR.03:019 

Harvard  U.  Cruft  Lab.,  Cambridge,  Mass. 

CYLINDRICAL  ANTENNA  IMMERSED  IN  A  DISSIPA¬ 
TIVE  MEDIUM  (INPUT  IMPEDANCE),  by  M.  S. 
Macrakia.  May  1,  1957,  lOp.  lncl.  lllus.  (Technical 
rept.  no.  256)  (Sponsored  Jointly  by  Office  of  Naval  Re¬ 
search,  Signal  Corps,  and  [Air  Force  Office  of  Scientific 
Research]  under  Nonr-186616)  AD  135165 

Unclassified 

Hallen's  linearized  Integral  equation  (Theory  of  Linear 
Artsana*  by  R,,  Vf  P.  King,  1656)  ha*  die  Following  Torn: 
for  a  cylindrical  antenna  immersed  In  a  dissipative 
medium  In  which  the  conductivity  Is  very  small: 

J'hhI(z')K(z  I  z')dz'  "^-5-  [C  cos  fit*  i\Q  sin  ?lzl) 

with  K(zlz')  -  R  «[  (z-z')2  ♦  a2]1^2,^  -  P  -id". 

Investigation  Is  made  of  the  case  of  t"  «  1,  and 
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e  1  (1  -  0"R)e  J  ,  or  a  Taylor's  expansion  in 

0"  for  the  impedance  can  be  introduced.  The  iteration 
and  variational  methods  of  solving  the  integral  equation 
are  studied.  The  simplest  is  the  variational  method 
with  Taylor's  expansion  in  P"  for  the  Impedance.  The 
short  antenna  in  a  dissipative  medium  is  discussed  as 
a  special  case.  (ASTIA  abstract) 


HAR.03:020 

Harvard  U.  Cruft  Lab.,  Cambridge,  Mass. 

AN  EXPERIMENTAL  SYSTEM  FOR  STUDYING  THE 
ZEROS  OF  NOISE,  by  G.  M.  White.  May  15,  1957 
[53]p.  incl.  illus.  diagrs.  tables,  refs.  (Technical  rept. 
no.  261)  (Sponsored  jointly  by  Office  of  Naval  Research, 
Signal  Corps,  and  [Air  Force  Office  of  Scientific  Re¬ 
search]  under  Nonr-186616)  AD  135934 

Unclassified 

For  many  years,  researchers  in  the  field  of  statistical 
communications  have  been  interested  in  the  zeros 
problem,  i.e.,  the  statistical  distributions  of  the  times 
a  random  voltage  waveform  passes  through  zero  value. 
One  of  the  most  common  waveforms  investigated  ex¬ 
perimentally  and  theoretically  is  Gaussian  noise.  In 
this  report  an  experimental  system  for  generating  and 
measuring  the  zeros  of  Gaussian  noise  is  described. 
Various  zero-crossing  distributions  found  in  the  litera¬ 
ture  are  briefly  derived  and  calculations  performed 
for  the  spectra  that  were  experimentally  synthesized. 
When  the  calculated  distributions  were  checked  with 
the  experimental  distributions  from  the  system  de¬ 
scribed,  close  agreement  was  reached.  (Contractor’s 
abstract) 


HAR.03:021 

Harvard  U.  Cruft  Lab.,  Cambridge,  Mass. 

FERROMAGNETIC  RESONANCE  IN  NICKEL  FERRITE 
AT  VERY  LOW  TEMPERATURES,  by  C.  J.  Hubbard. 
June  5,  1957  [69]p.  incl.  illus.  diagrs.  tables,  refs. 
(Technical  rept.  no.  266)  (Sponsored  jointly  by  Office 
of  Naval  Research,  Signal  Corps,  and  [Air  Force  Office 
of  Scientific  Research]  under  Nonr-166616)  AD  149934 

Unclassified 

Magnetic  resonance  experiments  have  been  carried  out 
at  low-power  levels  on  nickel  ferrite  single  crystals 
at  temperatures  down  to  1.57°K.  Hie  frequency  of  these 
measurements  was  24,000  Me /a  (K-band).  Line  widths, 
first  and  second  order  anisotropy  cons’a.. and  g- 
values  were  obtained.  At  low  temperatures  the  line 
width  became  a  strong  function  of  the  orientation  of  the 
applied  d-c  field,  exceedingly  narrow  and  exceedingly 
broad  lines  having  been  observed  with  the  same  sample. 
Subsidiary  resonances  of  the  Walker  type  were  found  at 
the  lowest  temperatures.  Resonance  measurements  at 


HAR.03:020  -  HAR.03-.022 


very  high  r-f  power  levels  were  also  carried  out  on 
nickel  ferrite  at  temperatures  down  to  4.2°K,  using 
9000  Mc/s  (X-band).  Changes  in  the  magnetization  were 
observed,  and  the  relaxation  time  determined  follow¬ 
ing  Bloembergen  and  Wang.  The  predictions  of  the  Suhl 
nonlinear  theory  are  verified  with  respect  to  the  critical 
field  fop  the  decline  of  the  main  resonance  and  the  posi¬ 
tion  of  the  subsidiary  absorption.  Oscillograms  showing 
the  growth  of  the  parasitic  spin  waves  are  presented. 

The  relaxation  time  Is  also  evaluated  for  the  very  long 
spin  waves  excltedfat  the  subsidiary  absorption.  It  is 
shown  that  the  relaxation  time  is  relatively  independent 
of  temperature  and  of  the  wave  number  of  the  spin  waves 
concerned.  An  explanation  of  this  behavior  is  suggested. 
(Contractor's  abstract) 


HAR.03:022 

Harvard  U.  Cruft  Lab.,  Cambridge,  Mass. 

EXPERIMENTAL  DETERMINATION  OF  THE  ZERO 
CROSSING  DISTRIBUTION  W(N,T),  by  G.  M.  White. 

June  15,  1957  [35]p.  incl.  illus.  diagrs.  tables.  (Techni¬ 
cal  rept.  no.  265)  (Sponsored  jointly  by  Office  of  Naval 
Research,  Signal  Corps,  and  [Air  Force  Office  of  Scien¬ 
tific  Research]  under  Nonr-16e6l6)  AD  146013 

Unclassified 

In  Cruft  Laboratory  technical  report  no.  261  (item  no. 
HAR.03.-020),  an  experimental  system  was  described 
for  use  in  accurately  locating  in  time  the  zeroE  of  noise 
for  2  broad  band  power  spectra.  Later,  this  system  was 
used  to  obtain  experimental  curves  of: 

(a)  W(N,T),  the  probability  (SI  having  N  zero-crossings 
in  a  time  Interval  T; 

(b)  N,  the  average  number  of  zero-crossings  in  a 
time  interval  T;  and 

(c)  N  ,  the  average  of  the  square  of  the  number  of 
zero-crossings  in  a  time  Interval  of  length  T, 
where  Gaussian  noise  having  a  spectral  shape  of 


1  +  (—»  *  2)  (r) 

Q  o 


was  employed.  This  study  presents  a  description  of  the 
additional  equipment  built  and  graphs  of  the  resulting 
curves.  Broad  band  noise  (Q  -  1/2  and  1  \/5),  narrow 
band  noise  (Q  «•  19),  and  Intermediate  cases  (Q  -  6  and 
10)  were  considered.  The  curves  obtained  that  could  be 

checked  [N  and  N  ]  were  found  to  agree  closely  with 
the  calculated  curves;  the  other  W(N,T)  were  found  to 
agree  with  theoretical  predictions.  It  is  hoped  that  theo¬ 
reticians.  by  examining  the  cuves  given  will  gain  some 
insight  into  the  solution  of  the  zero-crossing  problem 
for  noise  alone.  (Contractor's  abstract) 
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HAH. 03:023 

Harvard  U.  Cruft  Lab.,  Cambridge,  Mass. 

THE  SCATTERING  OF  CONDUCTION  ELECTRONS  BY 
IMPURITIES  IN  METALS,  by  L.  M.  Roth.  June  25, 

1957,  112p.  lncl.  diagrs.  tables,  refs.  (Technical  rept. 
no.  267)  (Sponsored  jointly  by  Office  of  Naval  Re¬ 
search,  Signal  Corps,  and  [Air  Force  Office  of  Scientific 
Research]  under  Nonr-186616)  AD  147173 

Unclassified 

The  scattering  of  electrons  by  Impurities  in  metals  is 
studied  in  this  report  by  a  Green’s  function  method 
which  takes  into  account  the  band  structure.  The 
Green's  function  for  an  electron  in  a  periodic  potential 
is  used  to  demonstrate  the  form  which  the  scattered 
waves  take  far  from  the  scattering  center.  The  method 
is  speclficaUy  applied  to  the  case  of  a  spherically  sym¬ 
metric  Impurity  confined  to  one  atomic  cell  in  a  mono¬ 
valent  metal,  where  an  approximate  generalization  of 
the  method  of  partial  waves  Is  derived,  which  includes 
the  effect  of  the  crystalline  field  as  well  as  the  type  of 
impurity.  This  result  is  extended  by  a  perturbation 
method  to  Include  the  effect  of  a  potential  tall  outside  of 
the  Impurity  cell.  It  is  proved  that  Friedel’s  sum  rule, 
which  relates  the  phase  shifts  to  the  excess  charge 
introduced  about  the  impurity,  holds  for  the  case  of  a 
spherical  energy  surface.  These  results  are  applied  to 
the  case  of  monovalent  Impurities  in  monovalent  metals, 
and  a  generalization  of  Mott's  square  well  approximation 
is  obtained,  which  includes  the  effect  of  the  crystalline 
held  in  the  band  edge  approximation.  The  residual  re¬ 
sistivity  of  noble  metal  aUoys  Is  computed  using  the 
calculation  of  Kambe  for  the  wave  functions.  When  the 
scattering  due  to  the  lattice  strain  is  also  Included, 
the  agreement  with  experimental  results  is  found  to  be 
considerably  better  than  in  the  Mott  approximation. 

The  effect  of  Including  the  polarization  of  the  conduction 
electrons  is  discussed,  and  it  is  found  that  this  correc¬ 
tion,  while  Important,  is  not  so  drastic  as  in  the  Mott 
approximation.  The  results  are  also  applied  to  the 
thermoelectric  power  in  one  case.  Preliminary  results 
are  given  for  the  residual  resistivity  of  alkali  metal 
alloys.  (Contractor's  abstract) 


HAR.03:024 

Harvard  U.  Cruft  Lab.,  Cambridge,  Mass. 

THE  PRESSURE  DEPENDENCE  OF  THE  KNIGHT 
SHIFT  IN  THE  ALKALI  METALS  AND  COPPER,  by  G. 
B.  Benedek  and  T.  Kushlda.  July  1,  1951  [35]p.  lncl. 
diagrs.  tables,  refs.  (Technical  rept.  no.  266)  (Spon¬ 
sored  jointly  by  Office  of  Naval  Research,  Signal  Corps, 
and  (Air  Force  Office  of  Scientific  Research]  under 
Nonr-186616)  AD  145484  Unclassified 

Also  published  in  Jour.  Phys.  Chem.  Solids,  v.  5:  241- 
255,  1958 


Measurements  of  the  pressure  dependence  of  the 
Knight  shift  in  Li,  Na,  Rb,  Cs,  Cu,  and  A1  have  been 
made  at  room  temperature  in  the  pressure  range  1  to 
2 

10,000  kg/cm  .  The  volume  dependence  of 
( I *1.(0)  1 2  y  -  P_  has  been  deduced  from  these  data 

X  X 

using  Pines’  collective  electron  picture  for  the  paramag¬ 
netic  susceptibility  of  the  conduction  electrons.  The 
results  of  recent  MjculatLiaa  oi  the  volume  dependence 
ci  F  are  presented  and  compared  with  the  experl- 

X 

mentally  deduced  results.  The  Knight  shift  is  shown 
experimentally  to  be  an  explicit  function  of  the  tempera¬ 
ture  at  constant  volume.  A  theory,  which  takes  into 
account  semi -quantitatively  the  effect  of  the  lattice  vibra¬ 
tions  on  P_,  is  proposed.  Comparison  is  made  between 

X 

this  theory  and  the  experimental  observations.  (Con¬ 
tractor’s  abstract) 


HAR.03:025 

Harvard  U.  Cruft  Lab.,  Cambridge,  Mass. 

TWO  NEW  PULSE-DIVIDING  CIRCUITS,  by  R.  A. 

Winter  and  J.  A.  Narud.  July  1,  1957  [25]p.  lncl.  lllus. 
diagrs.  (Technical  rept.  no.  255)  (Sponsored  jointly  by 
Office  of  Naval  Research,  Signal  Corps,  and  [Air  Force 
Office  of  Scientific  Research]  under  Nonr-186616) 

AD  141638  Unclassified 

Many  of  today’s  electronic  devices,  such  as  computers, 
radar  units  and  television  systems,  require  synchronized 
waveforms  the  frequencies  of  which  are  a  submultiple 
of  some  master  frequency.  A  great  variety  of  different 
circuits,  commonly  called  "frequency  dividers,”  have 
been  designed  for  that  purpose  and  described  in  the 
literature.  It  is  the  purpose  of  this  paper  to  introduce 
and  to  describe  two  simple  and  very  reliable  divider 
schemes  for  a  fixed  input  frequency  using  a  delay  line, 
on  the  one  hand,  and  a  sawtooth  generator,  on  the  other, 
to  produce  the  timing  waveform.  (Contractor's  abstract) 


HAR. 03:026 

Harvard  U.  Cruft  Lab.,  Cambridge,  Mass. 

AN  EXPERIMENTAL  SYSTEM  FOR  MEASURING 
CERTAIN  TRANSIENT  NUCLEAR  MAGNETIC  RESO¬ 
NANCE  PHENOMENA,  by  P.  P.  Sorokin  and  N. 
Bloembergen.  July  15,  1957  [I6]p.  lncl.  lllus.  diagrs. 
(Technical  rept.  no.  269)  (Sponsored  jointly  by  Office 
of  Naval  Research,  Signal  Corps,  and  [Air  Force 
Office  of  Scientific  Research]  under  Nonr-186616) 

AD  147172  Unclassified 

A  description  is  given  of  experimental  equipment  and 
methods  used  to  study  some  recently  observed  effects 
in  nuclear  magnetic  resonance  centering  around  the 
transverse  relaxation  time  at  high  r-f  fields  In  solids 
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with  two  kinds  of  nuclear  spins.  Studies  are  reported 

133 

of  these  effects  with  regard  to  the  Cs  nuclei  In  the 
cesium  halides;  the  effects  can  b*  ofcssi  veu  with  other 
insulating  crystilo  providing  certain  conditions  are 
lulfilled.  The  equipment  described  was  primarily  de¬ 
signed  to  measure  the  transverse  relaxation  time  TJe 

In  the  presence  of  higti  r-f  fields,  as  well  as  the  spec¬ 
trum  of  the  steady -state  transverse  nuclei  magnetization 
which  is  produced  in  a  new-type  of  double  resonance 
experiment.  Each  kind  of  measurement  Is  briefly 
discussed. 


I1AR.03:027 

Harvard  U.  Cruft  Lab.,  Cambridge,  Mass. 

THREE  NOTES  ON  SOME  ELECTRON  FLOW  PROB¬ 
LEMS,  by  G.  Kent.  Aug.  30,  1957  [22]p.  incl.  illus. 
diagrs.  refs.  (Technical  note  no.  273)  (Sponsored 
jointly  by  Office  of  Naval  Research,  Signal  Corps,  and 
[Air  Force  Office  of  Scientific  Research]  under  Nonr- 
186616)  AD  146084  Unclassified 

part  i.  stability  of  Double  Stream  Flow.  The  queotlon 
of  whether  or  not  a  two-velocity  electron  beam  which 
can  support  exponentially  growing  space-charge  waves 
is  stable  In  time  is  examined.  On  the  basis  of  a  simple 
mathematical  model,  it  is  shown  that  the  entrance  con¬ 
dition  of  zero  excitation  implies  zero  wave  amplitudes. 
Part  H.  A  Collector  for  Improving  the  Efficiency  of  a 
Hollow  Beam  Klystron.  A  collector  which  returns  to 
the  power  supply  a  large  portion  of  the  energy  remaining 
In  the  beam  of  a  hollow  beam  klystron  is  suggested.  In 
the  Ideal  case,  99  per  cent  of  the  energy  la  theoretically 
extracted  from  the  spent  beam,  although  not  necessarily 
at  useful  voltage  levels.  Part  III.  Internal  Emitters. 

A  statistical  analysis  of  plane  and  cylindrical  emitters 
is  presented.  Although  the  analysis  is  restricted  to 
equilibrium  conditions,  some  of  the  experimentally 
known  properties  of  internal  emitters  may  be  inferred. 
These  properties  lead  to  the  conclusion  that  such 
emitters  are  seldom  suitable  for  cathodes  In  practical 
vacuum  tubes.  (Contractor's  abstract) 
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THE  RECTIFICATION  OF  NON-GAUSS1AN  NOISE,  by 
J.  A.  Mullen  and  D.  Middleton.  [1958]  [25]p.  incl. 
diagrs.  tables,  refs.  (Sponsored  jointly  by  Office  of 
Naval  Research,  Signal  Corps,  and  Air  Force  Office  of 
Scientific  Research  under  [Nonr-186616]) 

Unclassified 

Published  in  Quart.  Appl.  Math.,  v.  15:  395-419,  Jan. 
1958. 

The  types  of  noise  functions  considered  are  cf  the  type 


V  (t)  *  I  v  (t  -  t[),  where  ft]}  a»e  me  instants  of  a 
Nw  j  1  J  1 

Poisson  process  of  density  y,  and  Vj(t)  * 

h(t)  cos^t+ttj),  w0  >  1,  where  either  (1)  h(t)  -  e  , 


t>0, 


.2 

(11)  h(t)  -  e  ,  or  (iil)  h(t)  -  1,  0  <  t  <  1.  The  stochastic 
process  of  interest  is  I(t)  *  etvN(t)  +  A0COS  where 
g(V)  -  0  { max(0,  V))V,  v  >  0;  the  magnitude  AQ  corre¬ 


sponds  to  the  signal  strength.  A  number  of  . approxima¬ 
tions  are  computed  to  the  correlation  function  of  I(t), 
corresponding  to  low  and  high  y,  and  lew  and  high  signal 
strengths.  Their  expressions  become  more  tractable 
when  v  «  1  or  2,  but  even  then  are  quite  complicated. 

A  number  of  the  formulas  are  represented  graphically, 
and  a  qualitative  discussion  of  the  results  is  given. 
(Math.  Rev.  abstract) 
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PRESSURE  DEPENDENCE  OF  THE  PURE  QUAD- 
RUPOLE  RESONANCE  FREQUENCY  IN  METALLIC 
GALLIUM  (Abstract),  by  T.  Kushlda  and  G.  B.  Benedek. 
[1958]  [l]p.  (Sponsored  Jointly  by  Office  of  Naval  Re¬ 
search,  Signal  Corps,  and  Air  Force  Office  of  Scientific 
Research  under  [Nonr-186616])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Washington,  D.  C.,  May  1-3,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3:  167, 
May  1,  1658. 

69 

The  pure  quadrupole  resonance  of  the  Ga  nucleus  in 
metallic  gallium  has  been  studied  under  hydrostatic 

pressure  l.i  the  range  1  to  8000  kg/cm  at  0  C,  -29.8  C, 
-75*C  It  was  found  that  v  varies  linearly  with  the  pres- 

-3 

sure  at  all  temperatures.  (dv/dP)^,  is  16.1  x  10 

kc/hg/cm2,  15.8  x  10-3  kc/hg/cm2,  15.4  x  10  3 

kc/hg/cm2  at  0*,  -29.8",  and  -75"C,  respectively.  No 
appreciable  change  was  found  in  the  fine  width  as  the 
pressure  was  increased.  In  view  of  the  anisotropy  in  the 
thermal  expansion,  the  probable  anisotropy  of  the  com¬ 
pressibility  and  the  absence  of  knowledge  as  to  the  size 
of  the  asymmetry  parameter,  a  detailed  analysis  of  these 
results  cannot  now  be  given.  However,  a  semiquantlta- 
tive  analysis  of  the  results  in  terms  of  the  volume  de¬ 
pendence  of  the  effective  field  gradient  tensor  components 
will  be  offered.  This  analysis  will  be  applied  to  a  dis¬ 
cussion  of  the  possible  sources  of  the  field  gradient. 
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ZERO- FIELD  SPLITTING  IN  NICKEL  FLUOS1LICATE 
(Abstract),  by  W.  M.  Walsh,  Jr.  [1958]  (l]p.  (Spon¬ 
sored  jointly  by  Office  of  Naval  Research,  Signal  Corps, 
and  Air  Force  Office  of  Scientific  Research  under 
[Nonr-186616])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1058. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

178,  May  1,  1958. 

Paramagnetic  resonance  measurements  of  the  zero- 

field  splitting  D  in  single  crystals  of  NiSiF.-6H„0 

o  Z 

hive  been  made  as  a  function  of  hydrostatic  pressure 
P,  and  uniaxial  stress  U,  the  latter  being  applied  along 
the  crystalline  symmetry  axis.  The  results  are 

1/D(3D/3P)  =  1.60  x  10"4  (kg/cmV 1  and 

1  -42  -1 

1/D(3D/3U)t  *  3.18  x  10  (kg/cm)  respectively. 

The  anisotropic  changes  in  sample  dimensions  due  to 
these  forces  as  well  as  the  thermal  expansion  have 
been  measured.  Combining  these  data  with  the  tem¬ 
perature  dependence  of  D  permits  a  phenomenological 
calculation  of  the  zero-field  splitting  dependence  on 
unit  cell  shape  and  volume  and  of  the  explicit  tempera¬ 
ture  dependence  due  to  lattice  vibrations. 


HAR.03:031 
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NUCLEAR  MAGNETIC  RESONANCE  IN  THE  CESIUM 
HALIDES,  by  N.  Bloemberger.  and  P.  P.  Sorokin.  [1958] 
[ll]p.  inel.  Illus.  diagrs.  table  refs.  [Technical  rept. 
no.  274]  (Sponsored  jointly  b/  Office  of  Naval  Research, 
Signal  Corps,  and  Air  Force  Office  of  Scientific  Re¬ 
search  under  [Nonr-1866 t  D  219457 

Unclassified 

Also  published  in  Phys  Rev  v  110-  865-875, 

May  15,  1958. 

The  chemical  shifts,  the  spin-lattice  relaxation  times, 
the  isotropic  exchange  coupling  A,  and  the  pseudo- 
dipolar  exchange  coupling  B  between  cation  and  anion 
nuclear  spins  have  been  determined  in  a  single  crystal 

-4 

of  CsBr.  The  results  are:  o  *  (-1.9  *  0.4)  x  10  , 

-  (-2.5  *  0.3)  x  10'4.  (T.)-,  -  1050  *  40  sec, 

Hr  i  to 

(T, )_  *  0.105  *  0.020  sec,  h  1  I A '  =55  sec  \  h  4B  « 

*  Br  -1 

15  or  -89  sec  .  Similar,  but  less  complete,  data  have 


been  obtained  for  a  single  crystal  of  Csl  and  a  CsCl 
powder.  The  results  are  discussed  in  terms  of  existing 
theories  for  the  chemical  shift  and  exchange  interactions 
in  solids.  An  average  of  25%  covalent  bonding  per  ion 
is  deduced.  The  large  ratio  of  T^  for  Cs  and  Br,  re¬ 
spectively,  sets  an  upper  limit  to  the  quadrupole  mo- 

ment  of  Cs  :  |Q|  <0.004  x  10  cm  .  This  large 
difference  in  the  spin-lattice  interactions  between  the 
nuclear  species  is  responsible  for  some  new  effects. 

133 

The  decay  time  T,  for  the  transverse  Cs  magnet- 
ze  ^ 

ization  is  proportional  to  H,  (u_  )  for  a  wide  power 

*  Cs  j33 

range  of  the  ratio-frequency  field  at  the  Cs  Larmor 
frequency.  It  is  furthermore  possible  to  build  up  a 
133 

transverse  Cs  magnetization  by  applying,  simul- 

Br 

taneously  with  H,  (i>_  ),  a  radio-frequency  field  H,  (v) 

1  LS  1 

CS 

at  frequency  v  =  v  ±  H,  /2ir .  Here  v  is  the 
Br  a»s  l  Br 

bromine  precession  frequency.  A  theory  of  these  effects 
shcngs  that  the  relatively  weak  interaction  constants  K 
and  B  between  cesium  and  halogen  spins  can  be  deter¬ 
mined  with  much  higher  accuracy  than  would  have  been 
possible  from  the  usual  second  moment  determinations. 


HAR. 03:032 
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GERMANIUM  SURFACE  STUDIES,  by  A.  B.  Fowler. 

July  1,  1958  [72]p.  incl.  diagrs.  tables,  refs.  (Technical 
rept.  no.  275)  ([Sponsored  jointly  by  Office  of  Naval  Re¬ 
search,  Signal  Corps,  and  Air  Force  Office  of  Scientific 
Research]  under  Nonr-186616)  AD  204469 

Unclassified 

This  report  on  germanium  surface  studies  is  divided 
into  three  parts:  1.  Introduction;  H.  P-N  Junction 
Measurements;  and  HI.  Interpretation  of  Results  on 
P-N  Junctions.  Part  1  discusses  work  function,  surface 
states,  surface  potential  and  statistics,  cleaning  of  sur¬ 
faces,  adsorption  of  gases,  and  physical  measurements 
of  cleaned  surfaces.  Part  11  presents  the  introduction, 
Qumutom  samjirs,  live  reference,  the  experln.er.tal 
tube,  the  vacuum  system,  measurement  of  contact  po¬ 
tential,  measurements  of  the  photovoltage,  temperature 
measurements,  cleaning  of  the  samples  in  vacuum,  meas- 
ments  on  Argon-bombarded  surfaces,  resuits  oi  simul 
taneous  bombarding  and  annealing,  and  the  effect  of 
gaseous  contamination.  Part  in  discusses  the  cleanli¬ 
ness  of  surfaces,  estimates  of  the  number  of  surface 
states,  and  the  efteet  \A  osygvii  adSotpUm.. 
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DEDUCTION  OF  THE  VOLUME  DEPENDENCE  OF  THE 
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COHESIVE  ENERGY  OF  SOLIDS  FROM  SHOCK  WAVE 
COMPRESSION  MEASUREMENTS,  by  G.  B.  Benedek. 

Nov.  20,  1958  [26]p.  incl.  diagrs.  tables,  refs.  (Techni¬ 
cal  rept.  no.  288)  (Sponsored  jointly  by  Office  of  Naval 
Research,  Signal  Corps,  and  Air  Force  Office  of  Scien¬ 
tific  Research  under  Nonr-186616)  AD  208632 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  114:  467-475,  Apr.  15, 
1959. 

By  applying  the  Mie-Gruneisen  equation  of  state  to  meas¬ 
urements  of  the  compression  of  solids  by  strong  shock 
waves,  it  is  possible  to  determine  the  volume  depend¬ 
ence  of  the  cohesive  energy.  The  method  for  carrying 
out  this  deduction  is  presented  along  with  a  detailed  ex¬ 
position  of  the  underlying  assumptions.  The  method  is 
applied  to  six  metals,  Be,  Al,  Co,  Ni,  Cu  and  Ag,  for 
which  the  experimental  data  are  most  extensive.  The 
volume  dependence  of  the  cohesive  energy  for  these  six 
metals  is  presented  in  both  analytical  and  graphical  form. 
(Contractor's  abstract) 
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ENERGY  BANDS  IN  SOLIDS  -  THE  QUANTUM  DEFECT 
METHOD,  by  H.  Brooks  and  F.  S.  Ham.  Dec.  15,  1958 
[18lp.  incl.  tables,  refs.  (Technical  rept.  no.  295)  (Spon¬ 
sored  jointly  by  Office  of  Naval  Research,  Signal  Corps, 
and  Air  Force  Office  of  Scientific  Research  under  Nonr- 
186616)  AD  213444  Unclassified 

Also  published  in  Phys.  Rev.,  v.  112:  344-361,  Oct.  15, 
1958. 

This  paper  describes  a  procedure  for  the  calculation  of 
electron  energy  bands  in  certain  solids  from  spectro¬ 
scopic  data  for  the  corresponding  free  atom.  Ibis 
method  is  an  improved  version  of  one  used  by  Kuhn 
and  Van  Vleck  to  calculate  the  energy  bands  of  sodium, 
potassium,  and  rubidium.  It  avoids  expUcit  construction 
of  a  one-eiectron  potential  to  represent  the  interaction 
between  the  valence  and  core  electrons.  It  is  assumed 
that  the  Interaction  between  a  valence  electron  and  an 
ion  in  the  crystal  is  approximately  the  same  as  in  the 
isolated  atom.  If  the  interaction  is  accurately  repre¬ 
sented  by  a  Coulomb  potential  outside  the  ion  core, 
one  may  express  solutions  of  the  radial  differential 
equation  in  this  region  as  Unear  combinations  of  stand¬ 
ard  Coulomb  functions.  The  combination  corresponding 
to  the  solution  which  is  well-behaved  at  the  nucleus 
involves  a  coupUng  constant  which  depends  upon  the  ion 
potential  through  a  parameter  that  is  a  slowly  varying 
function  of  the  energy.  At  an  eigenvalue  this  parameter 
can  be  evaluated  from  the  quantum  defect.  Hence  if  the 
eigenvalue  spectrum  is  known,  we  may  obtain  this  pa¬ 
rameter  by  extrapolation  for  arbitrary  nearby  energies, 
and  the  regular  solution  of  the  radial  equation  is  conse¬ 
quently  determined  expUcitly,  outside  the  core.  This  is 


HAR. 03:034;  HAR.  09:001 


sufficient  information  for  the  calculation  of  energy  bands 
with  available  techniques.  An  approximate  formula  is 
estabUshed  for  the  ratio  of  the  ampUtude  of  the  wave 
function  near  the  nucleus  to  its  value  at  a  point  outside 
the  core.  For  an  s  function  this  relation  involves  only 
the  nuclear  charge,  standard  Coulomb  functions,  and  the 
aforementioned  parameter  derived  from  spectroscopic 
d*:a.  It  therefore  provides  a  convenient  means  of  cal¬ 
culating  and  PA,  the  squared  amplitudes  at  the 

nucleus  appropriate  to  the  Knight  shift  and  the  atomic 
hyperfine  splitting,  respectively.  In  the  latter  case  the 
result  is  identical  with  a  formula  given  by  Fermi  and 
Segre,  which  gives  reasonable  agreement  with  experi¬ 
ment.  Arguments  are  presented  in  support  of  the 
thesis  that  the  quantum  defect  method  takes  very  general 
account  of  exchange  and  correlation  interactions  between 
the  valence  electron  and  core  electrons.  Relativistic 
effects,  Including  spin-orbit  coupling  are  also  included 
naturally.  Modifications  are  discussed  of  the  method 
to  take  into  account  deviations  of  the  ion  or  crystal 
potential  outside  the  core  from  Coulomb  form.  Tables 
of  the  essential  data,  including  improved  polarization 
corrections,  are  given  for  the  alkali  metals.  (Con¬ 
tractor’s  abstract) 
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A  STUDY  OF  MAGNETRON  DIODE  OSCILLATIONS, 

I,  by  J.  M.  Osepchuk.  Dec.  30,  1957,  45p.  incl.  diagrs. 
refs.  (Technical  rept.  no.  271)  (Sponsored  jointly  by 
Office  of  Naval  Research,  Signal  Corps,  and  [Air  Force 
Office  of  Scientific  Research]  under  Nonr- 186632) 

AD  159663  Unclassified 

Tliis  work  is  concerned  with  the  velocity-resonance  type 
of  oscillations  which  have  been  observed  in  magnetron 
diodes.  In  Chapter  I  the  anomalous  effects  which  are 
believed  to  be  associated  with  these  oscillations  are 
reviewed  and  are  shown  to  be  in  conflict  with  the  classi¬ 
cal  steady -state  theories  of  the  magnetron  diode  even 
when  emission  velocities  of  electrons  are  taken  into 
account.  An  explanation  of  these  effects  is  shown  to 
require  either  a  state  of  statistical  disorder  in  the  space 
charge  or  a  state  of  organized  oscillations.  In  Chapter 
II  the  small-signal  theory  of  a  perturbed  Briliouin  state 
is  treated  with  a  review  of  previous  work  on  this  sub¬ 
ject.  Under  the  usual  assumptions  in  the  case  of  a 
small  cathode,  it  is  found  that  the  space  charge  is  stable 
with  real  frequencies  of  oscillation.  This  result  is 
valid  only  if  the  space-charge  cloud  extends  to  a  radius 
much  greater  than  the  cathode  radius.  In  the  general 
case  with  special  conditions  at  the  cathode,  instability 
may  be  found.  The  central  importance  of  the  Hahn 
boundary  condition  in  the  theory  of  "M"  type  space- 
charge  waves  is  shown.  The  derivation  of  this  condi¬ 
tion  is  reexamined  with  a  clear  statement  of  the  condi¬ 
tions  for  its  validity.  An  investigation  is  made  of  the 
effect  of  a  finite  boundary  layer  on  the  nature  of  the 
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space-charge  waves.  Under  special  assumptions  an 
instability  if  found,  however,  does  not  correspond 
to  velocity- resonance  oscillations.  The  results  of  this 
theoretical  study  are  used  (in  Part  n)  (TR-272)  to  in¬ 
terpret  the  results  of  experiments  which  were  conduc¬ 
ted  with  a  series  of  magnetron  diodes.  (Contractor's 
abstract) 
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A  STUDY  OF  MAGNETRON  DIODE  OSCILLATIONS,  II, 
by  J.  M.  Osepchuk.  Dec.  30,  1957,  39p.  incl.  illus. 
diagrs.  tables,  refs.  (Technical  rept.  no.  272)  (Spon¬ 
sored  jointly  by  Office  of  Naval  Research,  Signal  Corps, 
and  [Air  Force  Office  of  Scientific  Research]  under 
Nonr-186632)  AD  159884  Unclassified 

This  report  presents  the  results  of  an  experimental 
study  of  oscillations  in  several  magnetron  diodes  of 
varying  dimensional  parameters.  Coupling  to  the  os¬ 
cillations  was  effected  by  the  use  of  coupling  slots  in 
the  anodes  of  the  magnetrons.  Frequency  and  power 
measurements  were  made  over  the  ranges  of  voltage 
and  magnetic  field  common  to  C-W  magnetrons.  The 
power  measurements  were  related  to  interaction  space 
r-f  fields  (assuming  a  slightly  disturbed  bounded  cloud 
of  space  charge)  with  the  results  of  a  calculation  of  slot 
coupling  (Appendix  A).  The  frequency  measurements 
are  compared  with  the  results  of  several  theories  which 
were  studied  in  a  previous  report  (TR-271).  Although 
the  measured  frequencies  are  in  best  agreement  with  a 
formula  of  Gurnard  and  Huber  it  is  concluded  that  a 
satisfactory  understanding  of  the  mechanism  of  the  os¬ 
cillations  is  still  lacking.  The  frequency  measurements 
as  a  function  of  voltage  and  magnetic  field,  do  confirm, 
however,  the  oscillations  as  a  type  of  "velocity- reso¬ 
nance"  oscillations.  The  power  measurements  lead  one 
to  conclude  that  a  considerable  proportion  of  the  space 
charge  is  present  beyond  the  bounding  radius  of  the 
space-charge  cloud  in  the  classical  steady-state 
theories.  The  detected  signals  were  observed  to  be 
"noisy"  at  high  cathode  temperatures  and  "clean”  at 
low  cathode  temperatures.  It  is  probable  that  "clean" 
oscillations  occur  with  a  temperature-limited  state  in 
the  magnetron.  (Contractor's  abstract) 
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THE  DRIVING  POINT  AND  INPUT  IMPEDANCE  OF 
LINEAR  ANTENNAS,  by  T.  T.  Wu  and  R.  W.  P.  King. 
Mar.  20,  1958  [9]p.  incl.  diagrs.  (Technical  rept.  no. 
279)  (Sponsored  Jointly  by  Office  of  Naval  Research, 
Signal  Corps,  and  Air  Force  Office  of  Scientific  Re¬ 
search  under  Nonr-186632)  AD  159662 

Unclassified 


An  infinity  in  the  input  impedance  of  linear  antennas 
owing  to  the  use  of  an  idealized  delta-function  generator 
is  investigated.  It  is  shown  that  the  infinity  may  be  in¬ 
terpreted  in  terms  of  an  infinite  capacitance  between  the 
two  halves  of  the  antenna.  Tie  conclusion  is  reached 
that  conventionally  used  iterative  procedures  are  not 
invalidated  by  difficulties  with  respect  to  the  driving 
point.  (Contractor's  abstract) 
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CURRENT  DISTRIBUTIONS  AND  IMPEDANCES  OF 
CORNER  -DRIVEN  SQUARE  LOOP  ANTENNAS,  by  S. 
Prasad.  Apr.  10,  1958  [47]p.  incl.  illus.  diagrs.  tables, 
refs.  (Technical  rept.  no.  259)  (Sponsored  jointly  by 
Office  of  Naval  Research,  Signal  Corps,  and  Air  Force 
Office  of  Scientific  Research  under  Nonr-186632) 

AD  158738  Unclassified 

Square  loop  antennas  driven  in  the  zeroth-phase  sequence 
(voltages  in  phase  at  all  four  corners)  and  the  second- 
phase  sequence  (voltages  alternately  in  and  out  of  phase 
at  the  corners)  have  been  studied.  The  theoretical  input 
admittances  and  impedances  have  been  calculated  for 
each  phase  sequence  and  for  a  simple  superposition  of 
the  two  phase  sequences.  Current  distributions  and 
input  admittances  have  been  obtained  experimentally  for 
the  same  superposition  of  the  two  phase  sequences. 
(Contractor's  abstract) 
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FIELD  PATTERNS  AS  A  FUNCTION  OF  ELEMENT 
PHASING  AND  ELEVATION  ANGLE,  by  R.  B.  Mack. 
Apr.  10,  1958  [18]p.  incl.  diagrs.  (Technical  rept.  no. 
280)  (Sponsored  jointly  by  Office  of  Naval  Research, 
Signal  Corps,  and  [Air  Force  Office  of  Scientific 
Research]  under  Nonr-186632)  AD  182886 

Unclassified 

Tie  directional  characteristics  of  a  complete  array  are 
only  approximately  given  by  patterns  in  the  2  principal 
planes.  Minor  lobes  occur  outside  these  principal 
planes,  which  are  approximately  as  large  as  those 
occurring  in  the  principal  planes.  Thus,  in  designing 
arrays  for  low  minor  lobes  the  patterns  outside  the 
principal  planes  should  be  considered.  The  factor 
which  limits  the  amount  the  principal  maximum  can  be 
moved  by  varying  t^  (the  phase  difference  between 

elements  in  fractions  of  a  period),  while  still  obtaining 
a  useful  pattern,  is  the  shape  of  the  pattern  of  the 
basic  unit.  No  attempt  has  boon  made  to  determine  the 
optimum  realizable  shape  for  the  pattern  of  the  basic 
unit,  but  this  would  be  a  useful  piece  of  information. 
Some  very  useful  information  concerning  t  can  be 
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obtained  by  choosing  fixed  y  (the  azmithul  angle  meas¬ 
ured  from  the  x  axis)  and  8  (the  elevation  angle  meas¬ 
ured  from  the  z  axis)  and  determining  the  pattern  as  a 
function  of  t  .  This  is  frequently  easier  to  do  than 

computing  the  pattern  as  a  function  of  angle.  A  basic 
unit  consisting  of  a  unidirectional  end-fire  couplet 
permits  a  wide  variation  of  t  with  small  effects  upon 

the  prlrclpal  maximum  but  "back  lobe”  becomes  Im¬ 
portant  as  the  limiting  factor.  The  basic  unit  pattern 
from  a  dipole  placed  w/4  in  front  of  a  conducting 
screen  has  no  "back  lobe"  but  the  range  of  variation  of 
t  Is  limited  by  the  resulting  change  in  the  height  of 

the  principal  maximum.  Owing  to  the  significance  of 
the  pattern  of  the  basic  unit  In  determining  the  pat¬ 
tern  of  a  complete  array,  the  properties  of  a  non- 
uniform  array  may  be  expected  to  resemble  qualita¬ 
tively  the  uniform  array  discussed  here. 


HAR.09:006 

Harvard  U.  Cruft  Lab.,  Cambridge,  Mass. 

HIGH-FREQUENCY  DIFFRACTION  BY  AN  INFINITE 
SLIT,  by  T.  T.  Wu.  Apr.  16,  1958,  16p.  incl.  oiagr. 
(Technical  rept.  no.  281)  (Sponsored  jointly  by  Office 
of  Naval  Research,  Signal  Corps,  and  [Air  Force  Office 
of  Scientific  Research]  under  Nonr-186632) 

AD  158739  Unclassified 

A  systematic  procedure  la  given  for  the  determination 
of  the  high-frequency  asymptotic  series  for  the  total 
scattering  cross  section  of  an  infinite  slit  in  the  case 
of  normal  incidence  and  Neumann  boundary  condition. 
The  series  Is  expressed  formally  as  an  Infinite 
determinant;  then  by  evaluating  the  determinant,  the 
first  ten  terms  are  obtained  explicitly.  (Contractor’s 
abstract! 


HAR.04:015 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

LOCATION  OF  ZEROS  OF  INFRAPOLYNOMIALS,  by 
T.  S.  Motzkin  and  J.  L-  Walsh.  Technical  rept.  Dec. 
1956,  29p.  (In  cooperation  with  California  U.,  Los 
Angeles)  (AFOSR-TN-57-265)  (Sponsored  jointly  by 
Office  of  Naval  Research  and  Air  Force  Office  of 
Scientific  Research  under  AF  18(600)998;  continued 
by  AF  18(600)1461)  AD  126564  Unclassified 

Also  published  in  Composltio  Math.,  v.  14:  50-70, 1959. 

If  E  is  an  arbitrary  point  set  of  the  i-plane,  the  poly¬ 
nomial  q(a)  s  s\  ...  is  an  underpolynomlal  of 

p(s)  -  en+  ...  provided  there  Is  I q(s)  I  <  I  p(e)  1  on  E 
where  p(a)/  0,  q(s)  *  p(s)  on  E  where  p(s)  -  0.  If  p(z) 
has  no  underpolynomlal  on  E  it  is  called  an  lnfrapoly- 


HAR. 09:006;  HAR.  04:015; 

HAR.  05:002  ,  003 

nomial  on  E.  The  geometric  location  of  zeros  (and  of 
the  centers  of  gravity  of  zeros)  of  infra-polynomials  on 
both  bounded  and  unbounded  sets  is  investigated.  The 
methocs  of  analysis  used  involve  the  detailed  study  of 
the  behavior  of  unbounded  sets  in  the  neighborhood  of 
infinity,  with  special  reference  to  the  level  loci  of  the 
modulus  oi  a  rational  function. 


HAR.05:002 

Harvard  U..  [Dept,  of  Mathematics]  Cambridge,  Mass. 

LIPSCH1TZ  CONDITIONS  FOR  HARMONIC  AND  DIS¬ 
CRETE  HARMONIC  FUNCTIONS,  by  J.  L.  Walsh  and 
D.  Young.  July  1957,  21p.  (In  cooperation  with  Maryland 
U.,  College  Park)  (AFOSR-TN-57-404)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  18(800)1461  and  Office  of  Ordnance  Research  under 
DA  36-034-ord-1486)  AD  132482  Unclassified 

Also  published  in  Jour.  Math,  and  Phys.,  v.  36:  138-150, 
July  1957. 

Proof  is  given  that  if  a  function  u(x,y)  is  harmonic  in  a 
square  or  rectangle,  and  if  boundary  values  of  u(x,u)  are 
continuously  assumed  and  satisfy  on  the  boundary  a 
Lipschl'tz  condition  of  order  a  (0  <cr  <  1);  lufi^.y^)  - 

u(*2,y2)  I  L  6  “,  «2  -  (Xj  -  x2)2  +  (?1  -  y j)  ,  6  a  0,so 

also  does  u(it,y)  In  the  closed  region,  with  a  suitable 
modification  of  the  constant  L.  The  expression  Is  written 
as  u(x,y)  <  Lip  a.  Proof  is  also  given  for  the  analogous 
result  for  discrete  harmonic  functions  with  uniformity  of 
the  Lipachltz  condition  for  all  mesh  size.  These  results 
are  applied  to  degree  of  convergence  in  a  closed  rec¬ 
tangle  of  the  solution  of  the  Dirichlet  problem.  Poisson's 
integral  for  ths  half  plane  Is  employed  to  obtain  the  re¬ 
sults,  and  these  in  turn  are  used  to  solve  the  Dirichlet 
problem  for  a  nemi-infinlte  strip.  A  new  vertical 
accordion  process  of  folding  a  ainil- infinite  strip  is  In¬ 
troduced  to  cover  Infinitely  often  a  square  and  thus  to 
solve  the  Dirichlet  problem  for  the  square.  These  pro¬ 
cedures  with  suitable  modifications  apply  to  both  harm- 
monic  and  discrete  harmonic  functions. 


HAR. 05:003 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

POLYNOMIALS' OF  BEST  APPROXIMATION  ON  A 
REAL  FINITE  POINT  SET.  I,  by  T.  S.  Motzkin  and 
J.  L.  Walsh.  Technical  rept.  July  1957,  23p.  (In 
cooperation  with  California  U.,  Los  Angeles)  (AFOSR- 
TN-57-406)  (Sponsored  jointly  by  Office  of  Naval 
Research  and  Air  Force  Office  and  Scientific  Research 
under  [AF  18(600)1461]  AD  132484  Unclassified 

Abstract  published  In  Proc.  Nat'l.  Acad.  Sciences,  v.  43: 
845-846,  Sept.  1957. 
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HAR.05.004  -  HAR. 05:00) 


Also  published  In  Trans.  Amer.  Math.  Soc.,  v.  81:  231  - 
245,  May  1858. 

A  systematic  study  is  presented  of  the  common  proper¬ 
ties  relating  to  oscillation  of  the  difference  f(x)  •  p  (x) 

of  polynomials  pn(x)  of  given  degree  n(  50)  of  best  ap¬ 
proximation  to  a  given  real  function  f(x)  on  a  given  real 
finite  point  set  E.  Juxtapolynomlals  to  a  given  real  func¬ 
tion  f(x)  on  a  given  real  finite  point  E  are  defined  as  the 
closest  polynomials  to  that  function  on  that  point.  Hie 
totality  of  extremal  polynomials  for  the  clascical  devia¬ 
tions  and  unspecified  positive  weights  is  identical  with 
the  totality  of  juxtapolynomlals.  Hie  striking  relation 
between  juxtapolynomlals  and  weak  oscillation  of 
f(x)  -  pn(x)  on  E  is  discussed.  A  study  is  made  of  the 

properties  of  boundedness,  closure,  and  connectedness 
of  die  set  of  juxtapolynomlals,  and  of  the  characteriza¬ 
tion  of  juxtapolynomlals  relative  to  the  special  classical 
norms  of  p  >  1,  of  Chebyshev,  and  of  0  <  p  <  1. 


HAR.05:004 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

THE  THEORY  OF  SQUARE  INTEGRABLE  DIFFER¬ 
ENTIALS  ON  OPEN  RIEMANN  SURFACES,  by  L.  V. 
Ahlfors.  Jan.  1858,  52p.  (AFOSR-TN-E7-7BO) 

(AF  18(600)1461)  AD  148021  Unclassified 

Various  orthogonal  decompositions  are  shown  to  play  a 
central  role  in  the  theory  of  differentials.  In  these 
cases  the  restrictions  are  not  imposed  on  the  Riemann 
surface.  Generality  is  achieved  by  focusing  the  attention 
on  certain  subclasses  of  differentials.  The  following 
are  discussed:  (1)  square  lntegrable  differentials, 

(2)  Weyl's  lemma,  (3)  D« Pham's  decomposition, 

(4)  orthogonal  complements,  (5)  periods,  (6)  finite  sur¬ 
faces,  (7)  semi-exact  differentials,  (8)  Schottky  differ¬ 
entials,  (8)  harmonic  measures,  (10)  canonical  homology 
bases,  (11)  Isolated  singularities,  (12)  closed  singular 
differentials,  (13)  harmonic  singular  differentials, 

(14)  canonical  differentials,  (15)  period  differentials, 

(16)  modular  differentials,  and  (17)  Abel's  theorem. 


HAR.05:005 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

THE  COMPLEX  ANALYTIC  STRUCTURE  OF  THE 
SPACE  OF  CLOSED  RIEMANN  SURFACES,  by  L.  V. 
AUtov*.  [1837]  [22]p.  (AF  lflffi00)14f  1)  lA-classifled 

Published  in  Analytic  Functions;  a  Conference,  Inst, 
for  Advanced  Study,  Princeton,  N.  J.  (Sept.  2-14, 
1957),  Princeton,  Princeton  U.  Press,  1960,  p.  45-66. 


fixed  homotopy  basis  for  the  surface.  TeichmOller  has 
defined  a  metric,  taking  as  the  distance  between  2  ele¬ 
ments  of  Mg  the  logarithm  of  the  lnfimum  of  the  maximal 
dilation  of  all  quasl-ccnformal  maps  (in  the  proper 
homotopy  class)  between  the  two  surfaces.  The  author 
has  shown  that  Mg  is  homeomorphic  to  (6g  -  6) -dimen¬ 
sional  Euclidean  space.  In  the  present  paper  he  estab¬ 
lishes  the  following  theorem:  The  space  Mg  of  canonical 
Riemann  surfaces  of  genus  g  >  1  permits  1  and  only  1 
complex  analytic  structure  over  the  TeichmOller  topology 
with  respect  to  which  all  elements  r  of  the  Riemann 

matrix  are  analytic  functions.  The  complex  dimension 
of  this  structure  is  3g-3.  Explicit  calculations  are  made 
of  the  variations  of  the  t  under  infinitesimal  quasi- 

conformal  maps.  (Math.  Rev.  abstract) 


HAR.05-.006 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

APPROXIMATION  BY  BOUNDED  ANALYTIC  FUNC¬ 
TIONS,  by  J.  L.  Walsh.  Dec.  1957,  82p.  lncl.  refs. 
(AF08R-TN-5B-7B)  (AF  18(600)1461)  AD  148127 

Unclassified 

Also  published  In  Trans.  Amer.  Math.  Soc.,  v.  87:  487- 
484,  Mar.  1958. 

Methods  are  presented  of  approximating  a  given  function 
of  a  complex  variable  by  means  of  simpler  functions. 

The  principal  results  ox  recent  theoretical  studies  are 
given  in  broad  outline  and  also  in  some  detail.  One  case 
deals  with  a  function  f(z),  analytic  on  a  closed  point  set 
E,  with  a  geometric  degree  of  convergence.  A  second 
problem  deals  with  weaker  properties  (as,  for  example, 
existence  of  derivatives  and  Lipschitz  conditions)  of  a 
function  f(t)  which  is  not  analytic  on  £  and  which  has  a 
slower  than  geometric  degree  of  convergence.  The  third 
problem  concerns  weaker  properties  of  f(z)  not  on  E  on 
a  closed  set  Ej  which  contains  E  and  la  contained  in  a 

rc  ?ion  D.  In  this  case  f(z)  is  analytic  on  E  but  not 
throughout  Ej  and  the  degree  of  convergence  on  E  is 

geometric  but  expressed  with  various  refinements  de¬ 
pending  upon  the  properties  of  f(z)  on  Ej.  The  Tsylor 

development  of  f(z)  is  discussed.  Approximation  by 
polynomials  and  approximation  by  rational  and  analytic 
functions  are  described.  Generalizations  and  extensions 
Include  geometric  situations,  continuity  classes,  other 
norms  besides  the  Chebyshev  norm  as  e.g.,  the 
th 

p  power  integrals  with  or  without  a  weight  function, 
inter*  elation  by  function#  of  least  norm,  and  extrema) 
problems. 


Let  Mg  be  the  set  ea^h  element  of  which  consists  of  a 
compact  Riemann  surface  of  genus  g,  together  with  a 
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HAR. 05:007 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

APPROXIMATION  BY  BOUNDED  ANALYTIC  FUNC¬ 
TIONS,  by  J.  L.  Walsh.  Dec.  1957,  lJp.  (AFOSR-TN- 
58-80;  Abridged  version  of  AFOSR-TN-58-79, 

AD  148127)  (AF  18(600)1461)  AD  148128 

Unclassified 

The  Taylor  development  of  a  function  f(z)  which  is  ana¬ 
lytic  on  a  point  set  E  (problem  8,  item  no.  HAR.05:006) 
is  briefly  discussed.  An  approximation  is  derived 
for  the  problem  when  the  function  f(z)  to  be  approximated 
on  E  is  not  analytic  on  E  but  has  certain  continuity 
properties  on  E  (problem  a). 


HAR.05:008 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

APPROXIMATION  ON  A  LINE  SEGMENT  BY  BOUNDED 
ANALYTIC  FUNCTIONS.  PROBLEM  8,  by  J.  L.  Walsh. 
[May  1958]  6p.  (AFOSR-TN-58-393)  (AF  18(600)1461) 
AD  154302  Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc.,  v.  10:  270- 
272,  Apr.  1959. 

The  problem  8  Is  the  study  of  the  degree  of  approxima¬ 
tion  on  a  closed  bounded  point  set  E  to  a  function  f(z) 
analytic  on  E,  by  functions  which  are  analytic  and 
bounded  in  a  region  D  containing  E.  The  function  f(z)  is 
supposed  not  necessarily  analytic  throughout  D,  but 
possesses  certain  continuity  properties  on  the  boundary 
of  a  suitable  region  of  anaiyticity  which  contains  E  and 
whose  closure  lies  in  D.  Recent  progress  has  been 
made  in  the  case  In  which  E  is  bounded  by  analytic 
Jordan  curves;  the  present  paper  discusses  the  case  in 
which  E  is  a  line  segment. 


to  one  and  continuous  in  the  closures  of  the  two  regions, 
where  A  is  defined  by 


,  ,  ,  M,  54 

1  A(Z-aj)  I  (B  )  “ 

1  <  lT(Z)l  <  e  ,  T(Z)  ■ - jj - , 

(Z-bj)  ^..(Z-b^)  " 


with  M. 


1,NJ,r>0,rM1_..j 

show,  using  closely  related  methods,  that  the  theorem 
extends  to  the  case  of  domains  in  which  the  sets 
M  _  „  v 


IN.  »  1.  The  purpose  is  to 


U 


jBj  and  Uj  _  are  made  up  of  Jordan  curves  that 


are  not  necessarily  disjoint.  The  development  is  carried 
out  by  using  several  preliminary  definitions  and  the  re¬ 
sult  is  applicable  in  the  study  of  approximation  by  ra¬ 
tional  and  by  bounded  analytical  functions. 


HAR. 05:010 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

INTEGRATED  CONTINUITY  CONDITIONS  AND  DEGREE 
I  .  APPROXIMATION  BY  POLYNOMIALS  OR  BY 
cOUNDED  ANALYTIC  FUNCTIONS,  by  J.  L.  Walsh  and 
H.  G.  Russell.  May  1958,  29p.  incl.  refs.  (AFOSR-TN- 
58-395)  (AF  18(600)1461)  AD  154304  Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc.,  v.  92:  355- 
Mo,  Aug.  1959. 

An  analysis  is  given,  with  a  minimum  of  detail,  which 
shows  that  degree  of  approximation  in  the  mean  by  poly¬ 
nomials  of  a  complex  variable  and  by  bounded  analytic 
functions  is  also  conveniently  Investigated  by  use  of  inte¬ 
grated  Lipschitz  conditions.  The  Investigations  lead 
naturally  to  the  use  of  classes  of  analytic  functions 
satisfying  Integrated  Zygmund  and  integral  asymptotic 
conditions. 


HAR.05:009 

Harvard  U.  [Dept,  of  Mathematics)  Cambridge,  Mass. 

ON  CANONICAL  CONFORMAL  MAPS  OF  MULTIPLY 
CONNECTED  REGIONS,  by  J.  L.  Walsh  and  H.  J. 

Landau.  May  1958  [25]p.  (In  cooperation  with  Beil  Tele¬ 
phone  Labs.,  Inc.,  Murray  Hill,  N.  J.)  (AFOSR-TN-58- 
394)  (AF  18(600)1461)  AD  154303  Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc.,  v.  93:  81-96, 
Oct.  1959. 

An  application  of  the  following  theorem  is  made:  Let 
D  be  a  region  of  the  extended  a-plane  whose  boundary 
consists  of  mutually  disjoint  Jordan  curves  Bj,  B^..., 

B^;  Cj,  Cj,  ....  C^,  yt  0.  There  exists  a  conformal 

map  of  D  onto  a  region  A  of  the  extended  Z-plane,  one 


HAR. 05:011 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

A  GENERALIZATION  OF  FABFR'S  POLYNOMIALS, 
by  J.  L.  Waish.  May  1958,  21p.  (AFOSR-TN-58-417) 

(AF  18(600)1461)  AD  158220  Unclassified 

Also  published  in  Math.  Ann.,  v.  136:  23-33,  1958. 

Faber’s  method  is  modified  for  application  to  the  prob¬ 
lem  of  the  simultaneous  expansion  in  several  disjoint 
Jordan  regions  of  a  function  analytic  in  those  regions. 
This  procedure  Involves  (1)  the  use  of  a  suitable  se¬ 
quence  of  Interpolation  polynomials  convergent  in  the 
interior  of  a  lemniscate  leading  to  a  series  similar  to 
that  of  Jacobi,  and  (2)  the  conformal  mapping  of  the  ex¬ 
terior  of  the  lenmlscate  onto  the  exterior  of  given  closed 
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HAR.05:012  -  HAR.05:014 


Jordan  regions:  the  expansion  of  this  mapping  function 
yields  the  new  polynomials.  These  functions  are 
considered  a  generalization  of  Faber's  polynomials 
because  (1)  they  are  defined  by  an  interpolation  series 
expansion  of  the  first  member  of 


Walsh.  Aug.  1958,  lOp.  (AFOSR-TN-58-703)  (AF  18- 
(600)1461)  AD  162237;  PB  137872  Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc.,  v.  10:  280- 
285,  Apr.  1650. 


„bo^  bl<z) 

where  z  »  (w)  is  a  schlicht  map  onto  the  complement 

of  E  (E  is  the  union  of  mutually  disjoint  continua,  none 
of  which  is  a  single  point,  in  the  z-plane,  and  each  of 
whose  complements  is  an  infinite  region)  so  that 

M 

(“)  *  ";  (2)  the  expansion  f(z)  -  £  a^b^z)  becomes 

the  classical  Faber  expansion  if  v  ■  1  and  becomes  the 
Taylor  expansion  if  E  is  a  circular  disk;  (3)  if  f(z)  is 
analytic  on  E  the  expansion  (2),  like  the  Faber  expan¬ 
sion,  converges  to  f(z)  on  E  with  the  greatest  geometric 
degree  of  convergence;  (4)  the  bn(z)  are  unchanged  if 

E  is  replaced  by  E  (the  point  set  |  U(z)  I  <  ft;  and 
(5)  the  relation  sup  [max  !bn(z)  I ,  z  on  E]1' n  * 

8(E)  *  M  is  satisfied. 


HAR.05:012 

Harvard  U.  Dept,  of  Mathematics,  Cambridge,  Mass 

NOTE  ON  APPROXIMATION  BY  BOUNDED  ANALYTIC 
FUNCTIONS  (PROBLEM  o),  by  J.  L.  Walsh.  Aug.  1958, 
12p.  (AFOSR-TN-58-701)  (AF  18(800)1481)  AD  182235; 
PB  137873  Unclassified 


A  proof  is  presented  of  a  theorem  regarding  the  topo¬ 
logical  properties  of  point  sets.  Let  B  * 

M  v 

L  B.  and  C  =  £  C.  be  a  set  of  mutually  disjoint  ana- 
j-1  3  J-l  3 

lytic  Jordan  curves.  Let  D  be  a  bounded  open  set  whose 

boundary  is  all  of  C  plus  a  subset  of  B^  (not  necessarily 

proper),  and  let  each  maximal  subregion  of  D  be  bounded 
by  a  non-empty  subset  of  B^  plus  a  non-empty  subset  of 

C.  Let  C  not  separate  D.  Let  E  be  a  closed  set  disjoint 
from  D  whose  boundary  is  B,  but  E  need  not  be  the 
closure  of  an  open  set.  Let  D  +  E  be  connected.  Let 
u(z)  be  the  harmonic  function  in  D,  continuous  in  the 
closure  of  D,  equal  to  zero  on  B  and  unity  on  C.  Let 
r  ,  0  <  o  <  1,  denote  generically  the  locus  u(z)  ■  o  in  D, 

and  let  Da  0 mote  the  set  0  <  u(z)  <  or.  Let  the  function 

f(z)  be  analytic  in  the  Interior  points  of  E,  continuous 
on  E,  and  analytic  in  Dp,  where  has  no  multiple 

points.  Let  f(z)  be  of  class  L(p,ft)  on  Tp.  Then  there 
exists  functions  ffi(z)  analytic  in  the  Interior  points  of 

D  +  E  and  continuous  on  E,  satisfying  the  following  in¬ 
equalities: 

A  e  P 

(1)  |f(z)  -  fn(z)l  i  — L_;zonE, 


Also  published  in  Math.  Zeitschr.,  v.  72:  47-52,  1959. 

Problem  ft  is  a  study  of  the  relation  of  the  degree  of 
approximation  of  a  function  f(z)  on  a  point  set  E  to  the 
continuity  properties  on  E  of  the  function  when  the  dif¬ 
ference  between  the  function  and  fn(z)  is  bounded  by 

n”p  +  °  and  fn(z)  is  bounded  by  Rn  in  a  region  D  which 

contains  E.  A  relationship  is  given  between  the  function 
defined  above  and  the  existence  of  polynomials  which 
approximate  f(z)  such  that  the  difference  between  f(z) 

and  pn(z)  is  bounded  by  n’p+  .  This  relationship 

presented  U  Important  due  to  the  presently  existing 
theory  on  problem  ft  for  polynomials  and  the  possibili¬ 
ties  of  enlarging  the  region  D  in  which  ip(z)  satisfy  the 

needed  approximation  of  f(z). 


A  en(1-p) 

(2)  lfnWls-p-— 


,  z  in  D  +  E,  (n  1,  2,  ...). 


HAR. 05:014 

Harvard  U.  Dept,  of  Mathematics,  Cambridge,  Mass. 

EXPANSIONS  IN  SERIES  OF  HOMOGENEOUS  POLY¬ 
NOMIAL  SOLUTIONS  OF  THE  GENERAL  TWO-DIMEN¬ 
SIONAL  LINEAR  PARTIAL  DIFFERENTIAL  EQUATION 
OF  THE  SECOND  ORDER  WITH  CONSTANT  COEFFI¬ 
CIENTS,  by  D.  V.  Widder.  Sept.  1958,  8p.  (AFOSR-TN- 
58-706)  (AF  18(600)1461)  AD  162240;  PB  137E63 

Unclassified 

Also  published  in  Duke  Math.  Jour.,  v.  26:  599-603, 

Dec.  1959. 


HAR.05:013 

Harvard  U.  Dept,  of  Mathematics,  Cambridge,  Mass. 

APPROXIMATION  BY  BOUNDED  ANALYTIC 
FUNCTIONS:  GENERAL  CONFIGURATIONS,  by  J.  L. 


T7ie  region  of  convergence  of  series  solutions  of  poly¬ 
nomials  for  the  linear  second  order  partial  differential 
equation  has  been  studied.  If  the  equation  is  hyperbolic, 
the  solutions  are  convergence  in  a  rectangular  region 
and  possible  on  the  extended  diagonals  of  the  rectangle 
as  shown  (see  item  no.  HAR.05-.015).  If  the  equation  is 


>  252  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


HAR.05-.015  -  HAR.03:019 


elliptic,  the  region  of  convergence  is  an  ellipse  given 
in  terms  of  a  limit  term  of  the  series  coefficients, 
plus  perhaps  certain  points  outside  the  ellipse,  such  as 
diameters  extended  beyond  the  boundary.  In  the  para¬ 
bolic  case  the  region  of  convergence  is  an  infinite  strip 
whose  sides  are  characteristics  plus  perhaps  portions 
of  a  single  line  extended  beyond  the  strip  through  the 
origin. 


HAR.05:015 

Harvard  U.  Dept,  of  Mathematics,  Cambridge,  Mass. 

EXPANSIONS  IN  SERIES  OF  HOMOGENEOUS  POLY¬ 
NOMIAL  SOLUTIONS  OF  THE  TWO-DIMENSIONAL 
WAVE  EQUATION,  by  D.  V.  Widder.  Sept.  1958,  14p. 
(AFOSR-TN-58-707)  (AF  18(600)1461)  AD  162241; 

PB  137864  Unclassified 

Also  published  in  Duke  Math.  Jour.,  v.  26:  591-598, 

Dec.  1959. 

The  convergence  of  the  solutions  of  the  two-dimensional 
wave  equation  given  as  an  expansion  in  homogeneous 
polynomials  has  been  Investigated.  Absolute  conver¬ 
gence  for  the  Taylor  series  expansion  has  been  found 
In  a  rectangular  region  which  is  given  in  terms  of  the 
coefficients  of  the  series  and  possible  for  the  extended 
diagonals  of  the  rectangle.  A  brief  discussion  is  given 
of  the  relation  of  the  above  results  to  the  Cauchy  prob¬ 
lem  for  the  wave  equation. 


HAR.05:016 

Harvard  U.  Dept,  of  Mathematics,  Cambridge,  Mass. 

NOTE  ON  LEAST-SQUARE  APPROXIMATION  TO  AN 
ANALYTIC  FUNCTION  BY  POLYNOMIALS,  AS  MEAS¬ 
URED  BY  A  SURFACE  INTEGRAL,  by  J.  L.  Walsh. 

Aug.  1958,  13p.  (AFOSR-TN-58-708)  (AF  18(600)1461) 
AD  162242;  PB  137926  Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc.,  v.  10:  273- 
??9,  Apr.  1959. 

A  study  is  presented  of  the  degree  of  approximation  of 
analytic  functions  in  the  mean  in  a  closed  region  D 
bounded  by  an  analytic  Jordan  curve  C.  The  results  are 
of  the  same  form  as  the  results  previously  presented 
(see  item  no.  HAR. 05-010)  for  the  necessary  and 
sufficient  conditions  for  the  function  to  be  approximated 
on  the  curve  C  by  a  polynomial  expansion. 


HAR.05:017 

Harvard  U.  Dept,  of  Mathematics,  Cambridge,  Mass. 

ON  A  SINGU1AR  BOUNDARY  VALUE  PROBLEM  FOR 
AN  EQUATION  OF  HYPERBOLIC  TYPE,  by  E.  T. 


Copson.  [1958]  [8]p.  (AFOSR-TN-58-999)  (AF  18(600)- 
1461)  AD  206142  Unclassified 

Also  published  in  Arch.  Rational  Mech.  Anal.,  v.  1:  349- 
356,  1958. 

The  problem  is  to  find  a  solution  of 

a2u  2o  au  2/i  au 

^  +  “  ^‘17 +T  * 

where  a,  8  are  positive  constants,  such  that  (1)  U  and 
its  first  derivatives  are  continuous  in  x  i  0,  y  3  0, 

(ii)  the  second  derivatives  of  U  are  continuous  in  x  >  0, 
y  >  0,  (ill)  U  «  f(x)  when  y  «  0,  x  i  0;  U  *  g(y)  when 
x  -  0,  y  1 0;  f{0)  -  g(0). 


HAR. 05:018 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

[A  THEOREM  OF  UNIQUENESS  FOR  THE  EQUATION 
OF  WAVES  IN  ONE  DIMENSION]  Un  thSorime  d'uniclM 
pour  Liquation  des  ondes  \  une  dimension,  by  E.  T. 
Copeon.  [1958]  [3]p.  (AFOSR-TN-58-lOOO)  [AF  18- 
(600)1461]  AD  206143  Unclassified 

Also  published  in  Compt.  Rend.  Seances  Acad  Sci., 
v.  246:  2562- 2564,  May  1958. 

If  u(x,t)  satisfies  the  conditions:  (A)  u,  u(,  u^  are  con¬ 
tinuous  in  the  closed  rectangle  I:  0  ‘  x  ‘  1,  0  ‘  t  <  T; 

(B)  utt,  u  ,  u^,  u^  exist  and  are  bounded  in  the  open 

rectangle,  and  u^  -  u^  there;  (C)  u(x,  0)  *  ut(x,  0)  -  0, 
0  *  x  *  1;  (D)  u  Ut  »  0  for  x  -  0,  1  and  0  *  t  *  T; 

(E)  -  +  un  >  0  in  the  open  rectangle;  then  u(x,  t)  »  0 

in  A.  (Math.  Rev.  abstract) 


HAR. 05:019 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

SOLUTION  OF  THE  DIRICHLET  PROBLEM  FOR  THE 
ELLIPSE  BY  INTERPOLATING  HARMONIC  POLY¬ 
NOMIALS,  by  J.  L.  Walsh.  Oct.  1958,  7p.  (AFOSR- 
TN-58-1001)  (AF  18(600)1461;  AD  2041144;  PB  137779 

Unclassified 

Also  published  in  Jour.  Math,  and  Meed.,  v.  9;  193- 
196,  Mar.  1960. 

A  proof  is  presented  of  the  theorem  on  the  points  of 
interpolation  on  the  boundary  of  a  given  region  C.  In 
this  case,  D  is  the  interior  of  an  ellipse.  Let  the 
boundary  B  of  a  bounded  region  D  in  the  (u,  v)-plane  be 
an  ellipse  and  let  the  function  U(u,  v)  be  defined  and 
satisfy  a  Lipschitz  condition  of  some  positive  order  on 
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B  with  respect  to  arc  length.  Let  the  harmonic  poly¬ 
nomial  pn(u,  v),  of  degree  not  greater  than  n,  coincide 

with  U(u,  v)  in  2n  +  1  points  equally  spaced  on  B  with 
respect  to  the  conjugate  of  Green’s  function  for  the 
exterior  of  D  +  B  with  pole  at  infinity.  Ihon  the  se¬ 
quence  pn(u,  v)  converges  to  U(u,  v)  uniformly  on  B, 

hence  converges  uniformly  in  D  +  B  to  the  correspond¬ 
ing  solution  of  the  Dlrlchlet  problem. 


HAR.05:020 

Harvard  U.  Dept,  of  Mathematics,  Cambridge,  Mass. 

ON  THE  RIEMANN-GREEN  FUNCTION,  by  E.  T. 

Copson.  [1958]  [25]p.  lncl.  diagrs.  (AF03R-TN-5B- 
1002)  (AF  18(600)1461)  AD  206145  Unclassified 

Also  published  in  Arch.  Rational  Mech.  Anal.,  v.  1: 
324-348,  1958. 

This  paper  surveys  the  known  methods  of  finding  the 
Rlemann-Green  function  and  lists  all  of  the  major  known 
cases.  The  use  which  is  being  made  of  this  function  in 
some  recent  developments  of  partial  differential  equa¬ 
tions  makes  this  account  very  useful,  since  the  author 
has  provided  the  reader  with  the  evolutionary  Ideas  as 
well  as' specific  examples.  (Math  Rev.  abstract) 


HAR.05:021 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

ON  THE  ANALOGUE  FOR  MAXIMALLY  CONVERGENT 
POLYNOMIALS  OF  JENTZSCH'S  THEOREM  by  J.  L. 
Walsh.  Dec.  1958,  22p.  (AFOSR-TN-58-1088)  (AF  18- 
(600)1461)  AD  207583;  PB  144344  Unclassified 

Also  published  In  Duke  Math.  Jour.,  v.  28:  605-616, 

Dec.  1959. 

A  study  Is  presented  of  the  analogue  of  Jentzsch  s 
theorem,  that  every  point  of  the  circle  of  convergence 
of  a  Taylor  development  Is  a  limit  point  of  zeros  of  the 
partial  sums.  The  zeros  are  Investigated  of  maximally 
convergent  sequences  of  polynomials,  Including  some 
illuminating  special  expansions.  (Contractor's  abstract) 


HAR.05:022 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

THE  METHOD  OF  ORTHOGONAL  DECOMPOSITION 
FOR  DIFFERENTIALS  ON  OPEN  RIEMANN  SURFACES, 
by  L.  V.  Ahlfors.  [1958]  (15]p.  (AF  18(600)1461) 

Unclassified 


Let  T be  the  space  of  square  lntegrable  differentials  on 
an  open  Rlemann  surface  W.  Various  orthogonal  de¬ 
compositions  are  considered  in  the  space  T  which  are 
useful  in  function  theory.  Some  Idea  of  the  questions 
dealt  with  can  be  seen  from  the  following  list  of  relevant 
subspaces  of  T:  the  subspace  T,  of  closed  differentials; 

the  subspace  Th  «  T,  n  r,*,  the  subspace  of  harmonic 

differentials;  the  subspace  1^  of  exact  differentials; 

T  ,  the  closure  of  the  subspace  of  closed  differentials 

with  compact  carriers;  Tgo,  the  closure  of  the  subspace 

of  differentials  of  functions  with  compact  carriers;  and 
the  subspace  Tge  of  semi-exact  differentials,  l.e.,  of 

differentials  which  are  closed  and  have  zero  periods 
around  all  dividing  cycles.  The  space  is  defined 

by  the  orthogonal  decomposition  1^  -  Thge  +  Thm*.  It 

is  shown  that  T  c  r  P  T.  with  equality  for  finite 
hm  he  ho 

Rlemann  surfaces,  it  is  also  shown  that  each  differential 
in  Thm  is  the  limit  in  norm  of  a  suitable  sequence  of 

harmonic  measures  on  an  exhaustion  of  W.  Consider¬ 
able  use  is  madq  of  Schottky  differentials  on  a  finite 
Rlemann  surface.  The  remainder  of  the  paper  deals 
with  the  application  of  the  method  of  orthogonal  decom¬ 
position  to  the  case  of  differentials  with  prescribed 
singularities  and  periods,  and  with  a  generalization  of 
Abel's  theorem.  (Math.  Rev.  abstract) 


HAR.l  0:001 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

THE  PROBLEM  OF  MINIMAL  MODELS  IN  THE 
THEORY  OF  ALGEBRAIC  SURFACES,  by  O.  Zarlskl. 

Oct.  1957  [39]p.  incl.  refs.  (AFOSR-TN-57-691) 

(AF  18(600)1503)  AD  136685  Unclassified 

Also  published  In  Amer.  Jour.  Math.,  v.  80:  146-184, 

Jan.  1958. 

The  two  theorems  listed  below  have  been  shown  to  hold 
in  the  abstract  case  (py*0)  for  algebraic  surfaces.  By 
use  of  the  properties  of  exceptional  curves  of  the  second 
kind,  fundamental  theorem  A  has  beer,  shown  to  be  a 
consequence  of  fundamental  theorem  B.  Fundamental 
theorem  A:  If  a  blrational  class  C  of  non-singular  sur¬ 
faces  contains  no  minimal  model,  then  C  contains  a 
ruled  surface.  Fundamental  theorem  B:  If  a  non-singular 
surface  F  carries  an  Irreducible  exceptional  curve  E 
of  the  second  kind,  then  F  Is  blratlonally  equivalent  to 
a  ruled  surface,  and  If,  furthermore,  the  self-lntersec- 
2 

tlon  number  (E  )  of  E  Is  strictly  positive,  then  F  Is  a 
rational  surface. 


Published  In  Ann.  Acad.  Sclent.  Fenn.,  Scries  A.  I.,  No. 
249/7,  1956,  15p. 
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HAR. 10:002 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

INTRODUCTION  TO  THE  PROBLEM  OF  MINIMAL 
MODELS  IN  THE  THEORY  OF  ALGEBRAIC  SUR¬ 
FACES,  by  O.  Zariskl.  July  25,  1957,  84p.  Incl.  refs. 
(AFOSR-TN-57-517)  (AF  18(600)1503)  UncUsslfied 

Also  published  as  Publication  of  the  Math.  Soc.  Japan, 

No.  4,  To'-yo,  Math.  Soc.  of  Japan,  1958,  89p. 

A  modern  approach  to  the  classical  problems  of  the 
theory  of  algebraic  surfaces  Is  presented  and  these 
problems  are  geneialized  to  fields  of  characteristic  p. 
The  basic  properties  of  rational  transformations  of  alge¬ 
braic  varieties  over  an  algebraically  closed  field  are 
treated  quite  generally.  A  full  proof  of  Bertlnl's  theo¬ 
rem  Is  given.  Exceptional  curved  on  an  algebraic  sur¬ 
face  without  singularities  are  discussed.  The  factoriza¬ 
tion  theorem  of  anti-regular  transformations  Into  quad¬ 
ratic  transformations  is  proved.  The  behavior  of  the 
canonical  system  of  a  surface  with  respect  to  blratlonal 
transformations  Is  discussed.  It  Is  found  that  the  Ir¬ 
reducible  components  of  an  exceptional  curve  of  the 
first  kind  are  non-singular  curves.  The  theory  of  mini¬ 
mal  models  Including  the  theorem  of  Niro*'  tod  Sevci 
concerning  the  behavior  of  the  base  number  of  algebraic 
divisors  relative  to  blrational  transformations  is  used 
to  prove  that  each  blratlonal  class  f  F )  satisfies  the 
minimum  condition  for  the  relation  <.  The  approach 
used  ultimately  leads  to  a  proof  of  Castelnuovo's  theo¬ 
rem  that  a  subfield  of  a  rational  (unction  field  k(x,y) 
must  be  rational  If  k  Is  algebraically  closed  and  separa¬ 
ble. 


HAR. 10:003 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

A  FUNDAMENTAL  INEQUALITY  IN  THE  THEORY  OF 
EXTENSIONS  OF  VALUATIONS,  by  I.  S.  Cohen  and 
O.  Zariskl.  [1957]  [8]p.  (AFOSR-TN-58-721)  [AF  18- 
(600)1503]  AD  162256  Unclassified 


(b)  A  is  a  finite  extension  of  A,  and  that  (c)  T  is  a  sub¬ 
group  of  Tj  of  finite  index.  The  Integers  f^  ■=  [A^  A]  and 
e1  .  index  of  T In  are  respectively  the  relative  degree 
and  the  reduced  ramification  Index  of  v*  with  respect  to 

v.  To  conclude  the  paper,  some  conditions  are  given 
under  which  the  equality  sign  In  the  above  equation  Is 
valid. 


HAR. 10:004 

Harvard  U.  [Dept,  of  Mathematics]  Cambridge,  Mass. 

ON  CASTELNUOVO’S  CRITERION  OF  RATIONALITY 
Pa  *  P2  -  0  OF  AN  ALGEBRAIC  SURFACE,  by  O. 

Zariskl.  [1958]  [I3]p.  [AF  18(600)1503] 

Unclassified 

Published  in  Illinois  Jour.  Math.,  v.  2:  303-315,  Sept. 

1955: - 

Let  F  be  a  nonsingular  (Irreducible)  algebraic  surface 
over  an  algebraically  closed  ground  field  k.  A  theorem 
of  Castelnuovo  asserts  that  If  the  arithmetic  genus  p^ 

and  the  blgenus  P?  of  F  are  both  zero,  then  F  is  a  ra¬ 
tional  surface-.  This  theorem  has  been  proved  for  fields 
k  of  arbitrary  characteristic  p,  except  In  the  case 

(K2)  •  1  where  K  is  a  canonical  divisor  on  F.  In  the 

present  paper  proof  Is  also  given  for  the  case  (K2)  •  1. 
An  Immediate  consequence  of  Castelnuovo's  criterion 
of  rationality  Is  the  well-known  theorem  of  Castelnuovo 
on  the  rationality  of  plane  involution.  This  theorem  Is 
stated  as  follows:  Let  k(x,  y)  be  a  purely  transcendental 
extension  of  an  algebraically  closed  field  k,  of  tran¬ 
scendence  degree  2,  and  let  L  be  a  field  between  k  and 
k(x,  y),  also  of  transcendence  degree  2  over  k.  If  k(x,  y) 
Is  a  separable  extension  of  E,  the  L  is  a  pure  tran¬ 
scendental  extension  of  k.  It  is  shown  In  this  paper  by 
an  example  that  the  condition  of  separability  of  k(x,  y)/Z 
Is  essential. 


Published  In  Illinois  Jour.  Math.,  v.  1:  1-8,  Mar.  1957. 

■ 

Let  K  be  a  field  and  let  K*  be  a  finite  algebraic  exten- 
(  sion  of  K,  of  degree  n.  Let  v  be  a  valuation  of  K,  and 

let  v*  v* . v*  be  the  distinct  extensions  of  v  to  K*. 

12’  g 

The  following  Inequality  ia  proven 

X  eifisn-  . 

1  =  1 

9  The  value  group  and  the  residue  field  of  v  are  denoted 

by  T  and  A  respectively,  and  the  analogous  entities  for 
v*  are  denoted  by  T»  and  A» .  It  Is  known  that  (a)  the 

number  g  of  distinct  extensions  vr  of  v  is  finite,  that 


HAR. 06:017 

Harvard  U.  [Mallinckrodt  Chemical  Lab.]  Cambridge, 
Mass. 

SPECTROSCOPIC  STUDIES  OF  SIMPLE  SILICON 
COMPOUNDS,  by  M.  K.  Wilson.  Final  rept.  Mar.  15, 
1957  [2i]p.  incl.  tables,  refs.  (AFOSR-TR-57-17) 

(AF  18(600)590)  AD  120452;  PB  127657  UncUsslfied 

The  spectra  of  many  simple  silicon,  germanium,  and 
tin  compounds  have  been  analyzed  In  some  deUll.  This 
has  led  to  a  better  undersUnding  of  the  geometry  of 
these  molecules.  Normal  coordinate  analyses  have  been 
made  on  the  silanes,  germanes,  and  HuoroslUnes  and  a 
start  has  been  made  on  ethane,  disllane,  and  dlgermane. 
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Harvard  u.  Medical  School.  Biophysics  Research  Lab,, 
Boston,  Mass. 

FLAME  SPECTROMETRY,  by  B.  L.  Vallae.  Nov.  1955 
[26]p.  lncl.  illus.  dlagrs.  table,  refs.  (In  cooperation 
with  Peter  Bent  Brigham  Hospital,  Boston,  Mass.) 
(Sponsored  Jointly  by  Office  of  Naval  Research  and  [Air 
Force  Office  of  Scientific  Research]  under  NSori -07660) 

Unclassified 

Paper  presented  at  Symposium  on  Trace  Analysis,  New 
York,  N.  Y.,  Nov.  2-4,  1955. 

Also  published  in  Trace  Analysis,  J.  H.  Yoe,  ed.,  John 
Wiley  and  Sons,  Inc.,  N.  Y.,  1957,  p.  229-254. 

The  general  principles  of  flame  excitation  and  its  ap- 
pllcablUty  to  spectrochemical  analysis  are  reviewed. 
Work  on  a  direct- reading  flame,  which  was  constructed 
in  the  biophysics  research  lab.,  is  discussed.  Research 
on  sources  and  mechanisms  of  excitation  of  radiating 
species  is  also  described.  The  phenomenon  generaUy 
referred  to  as  "interference"  is  reviewed.  (Contrac¬ 
tor's  abstract) 


HAR.07-.055 

Harvard  U.  Medical  School.  Biophysics  Research  Lab., 
Boston,  Mass. 

SEPARATION,  CONCENTRATION,  AND  CONTAMINA¬ 
TION,  by  R.  E.  Thiers.  [1957]  [30]p.  inel.  lllus.  diagrs. 
tables,  refs.  (In  cooperation  with  Peter  Bent  Brigham 
Hospital,  Boston,  Mass.)  (Sponsored  Jointly  by  Office 
of  Naval  Research  and  [Air  Force  Office  of  Scientific 
Research]  under  N5ori-07660;  continued  by  Nonr- 
186604)  Unclassified 

Presented  at  Symposium  on  Trace  Analysis,  New 
York,  N.  Y.,  Nov.  2-4,  1955. 

Published  in  Trace  Analysis,  J.  H.  Yoe,  ed.,  John 
Wiley  and  Sons,  Inc.,  N.  Y.,  1957,  p.  637-666. 

Methods  of  separation,  coneentiatlon,  and  determination 
for  the  mllUmlcrogram  range  are  reviewed.  The  prob¬ 
lems  associated  with  such  methods  are  discussed, 
solvent  extraction  and  ion  exchange  being  used  as  ex¬ 
amples.  Prevention  of  contamination  is  of  obvious  and 
prime  importance  to  this  work.  Some  of  the  most 
common  sources  of  contamination  are  considered, 
specific  examples  being  used  wherever  possible.  One 
hundred  seventy-seven  references  are  cited  covering  a 
time  period  from  1914  to  1955. 


HAR.lltOOl 

Harvard  U.  Medical  School.  Biophysics  Research  Lab., 
Boston,  Mass. 

THE  SEQUENTIAL  PROBABILITY  RATiO  TEST  AP¬ 
PLIED  TO  THE  DESIGN  OF  CLINICAL  TXPERIMENTS, 
by  A.  F.  Bartholomay.  [1957]  [8]p.  inci.  Uiagrs.  tables. 
(In  cooperation  with  Peter  Bent  Brigham  Hospital, 
Boston,  Mass.)  (Sponsored  JoinUy  by  Office  of  Naval 
Research  and  [Air  Force  Office  of  Scientific  Research 
under  Nonr-186604;  continuation  of  N5orl-07680]) 

Unclassified 

Published  in  New  England  Jour.  Med.,  v.  256:  498-505, 
Mar.  14,  1957. 

A  new  procedure  based  on  Wald’s  "sequential  probability 
test"  Is  described  which  extends  the  applicability  of 
sequential  analytical  technique  to  clinical  experiments. 
When  combined  with  classic  statistical  analysis  in  ad¬ 
vance  of  the  experiment,  it  allows  the  prediction  of  the 
average  number  of  observations  that  will  be  required 
to  validate  or  reject  a  given  hypothesis.  Once  the  ex¬ 
periment  is  in  progress,  it  furnishes  a  criterion  for 
the  minimum  number  of  observations  needed  to  termi¬ 
nate  the  experiment  in  a  statistically  significant  manner. 


HAR. 11:002 

Harvard  U.  Medical  School.  Biophysics  Research  Lab., 
Boston,  Mass. 

SPECTROPHOTOMETRIC  EVIDENCE  FOR  ENZYME- 
ZINC -INHIBITOR  COMPLEXATTON  (Mjstract),  by  B.  L. 
Vallee,  T.  L.  Coombs,  and  R.  J.  P.  Williams.  [1957] 

[l]p.  [In  cooperation  with  Peter  Bent  Brigham  Hospital, 
Boston,  Mass.]  [Sponsored  Jointly  by  Office  of  Naval 
Research  and  Air  Force  Office  of  Scientific  Research 
under  Nonr-186604]  Unclassified 

Presented  at  annual  meeting  of  the  Amer.  Soc.  of  Biol. 
Chemists,  Chicago,  Ill.,  Apr.  15-19,  1957. 

Published  in  Fed.  Proc.,  v.  16:  264,  Mar.  1957. 

Tite  detection  of  xinc  in  several  enzymes  had  led  to  the 
proposition  tnat  this  metal  is  functional  in  the  reactions 
catalyzed  by  these  enzymes.  This  has  been  inferred 
from  (Mia  indicating  the  simultaneous  aggregation  of  zinc 
and  of  enzymatic  activity  during  isolation  of  these  en¬ 
zymes,  accompai.  ed  by  the  disappearance  of  other 
metals.  Chelating  agents  known  to  form  complexes  with 
ionic  zinc  in  aqueous  systems  lave  been  employed  to 
inhibit  enzymatic  activity,  and  the  kinetics  of  this  inhi¬ 
bition  have  been  examined,  particularly  with  1,10- 
phenanthroline.  Such  studies  further  imply  an  essential 
role  for  zinc.  1,10-phenanthroline  forms  mono,  bis, 
and  thermoiecular  complexes  with  zinc.  Absorption 
maxima  at  3275  and  3425A  have  been  found  for  these 
systems.  The  extinction  coefficients  of  the  3  molecular 
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species  at  these  2  wavelengths  have  been  calculated. 

Hie  addition  of  1,10-phenanthroline  to  various  zinc- 
containing  enzymes  and  zinc -insulin  has  demonstrated 
changes  In  absorption  at  3275  and  3425A.  Hie  direct 
Interaction  of  1,10-phenanthroline  with  the  protein- 
bound  zinc  has  thus  been  demonstrated,  simultaneously 
permitting  the  quantitative  determination  of  the  metal. 
Hie  stoichiometric  relationships  of  zinc,  and  1,10- 
phenanthroline  have  been  studied  In  these  enzymes  and 
correlated  with  the  Inhibition  data.  Spectrophotonietric 
studies  of  zinc  enzymes  with  other  chelating  agents  also 
demonstrate  changes  characteristic  of  their  Ionic  zinc 
systems.  (Contractor's  abstract) 


HAR.11:003 

Harvard  U.  Medical  School.  Biophysics  Research  Lab., 
Boston,  Mass. 

SULFHYDRYL  GROUPS,  ZINC  CHELATING  INHIB¬ 
ITORS  AND  THEIR  RELATIONSHIP  TO  THE  AC  HON 
OF  YEAST  ALCOHOL  DEHYDROGENASE  (Abstract), 
by  F.  L.  Hocn  and  B.  Zotos.  [1957]  [l]p.  [In  coopera¬ 
tion  with  Peter  Bent  Brigham  Hospital,  Boston,  Mass.] 
[Sponsored  Jointly  by  Office  of  Naval  Research  and  Air 
Force  Office  of  Scientific  Research  under  Nonr-186604] 

Unclassified 

Presented  at  annual  meeting  of  Amer.  Soc.  for  Exper. 
Pathol.,  Chicago,  Ill.,  Apr.  15-19,  1957. 

Published  In  Fed.  Proc.,  v.  16:  359-360,  Mar.  1957. 

The  alcohol  dehydrogenase  of  baker's  yeast  (YADH)  has 
been  shown  to  be  a  zinc  metalloenzyme.  A  molecule  of 
DPN  and/or  DPNH  1#  bound  to  HADH  at  or  near  each 
of  the  4  zinc  atoms  In  the  enzyme.  Yeast  ADH  also  con¬ 
tains  aulfhydryl  groups,  and  Inhibition  studies  with 
specific  reagents  for  -SH  have  been  Interpreted  to  Indi¬ 
cate  they  are  enzymatically  active  sites;  no  direct  cor¬ 
relation  between  the  analytical  and  the  functional  data 
la  at  hand.  Hie  significance  of  these  findings  for  the 
explanation  of  the  molecular  basis  of  YADH  action  re¬ 
quires  further  study.  YADH  has  been  titrated  with  Ag+ 
alone  and  In  the  presence  of  metal  binding  agents.  Hie 
number  of  -SH  groups  measured  per  molecule  of  enzyme 
is  a  critical  function  of  the  physical-chemical  parame¬ 
ters  of  the  system.  Hie  presence  of  a  variety  of  chelat¬ 
ing  agents,  however,  does  not  change  the  number  of 
titrable  -SH  groups  at  concentrations  which  Inhibit 
enzyme  activity.  Similarly,  the  presence  of  DPN  In  a 

10s  molar  excess  does  not  alter  titrable  sulfhydryl  con¬ 
tent  of  the  enzyme  significantly.  It  may  be  concluded 
that  the  observed  Inhibition  of  YADH  with  metal  binding 
agents  Is  not  due  to  their  effects  on  -SH  groups.  (Con¬ 
tractor's  abstract) 


HAR,U:004 

Harvard  U.  Medical  School.  Biophysics  Research  Lab., 
Boston,  Mass. 

DISTRIBUHON  OF  METALS  IN  SUBCELLULAR  FRAC- 
TIONS  OF  RAT  LIVER,  by  R.  E.  Hilers  and  B.  L. 
Vallee.  [1957]  [10]p.  incl.  dlagrs.  tables,  refs.  (In  co¬ 
operation  with  Peter  Bent  Brigham  Hospital,  Boston, 
Mass.)  (Sponsored  Joint’y  by  Office  of  Naval  Research 
and  [Air  Force  Office  of  Scientific  Research  under 
Nonr-186604])  Unclassified 

Published  In  Jour.  Biol.  Chem.,  v.  226:  911-920,  June 
1957. 

Emission  spectrography  has  been  adapted  to  the  simul¬ 
taneous  determination  of  a  number  of  metals  In  subcel- 
lular  fractions  of  normal  rat  livers.  Hie  pattern  of 
metal  distribution  has  been  found  characteristic  and  re¬ 
producible  for  each  metal,  and  In  one  homogeneous  rat 
population  It  does  not  vary  with  time.  Iron  and  manga¬ 
nese  have  been  found  in  complementary  distribution. 
Sodium  and  potassium  parallel  one  another.  Hie  metal 
content  of  the  fractions  correlates  with  present  knowl¬ 
edge  of  the  distribution  of  metalloenzymes.  (Contrac¬ 
tor’s  abstract) 


HAR. 11:005 

Harvard  U.  Medical  School.  Biophysics  Research  Lab., 
Boston,  Mass. 

ZINC  METABOLISM  IN  POST-ALCOHOLIC  CIRRHOSIS 
(Abstract),  by  B.  L.  Vallee,  W.  E.  C.  Wacker,  and  J.  H. 

R.  KaegL  [1957]  [l]p.  (In  cooperation  with  Peter  Bent 
Brigham  Hospital,  Boston,  Mass.)  [Sponsored  Jointly 
by  Oftic*  of  Naval  Research  and  Air  Force  Office  of 
Scientific  Research  under  Nonr-186604  ]  Unclassified 

Presented  at  annual  meeting  of  the  Amer.  Soc.  Clin. 
Invest.,  Atlantic  City,  N.  J.,  May  6,  1957. 

Published  In  Jour.  Clin.  Invest.,  v.  36:  933,  June  1957. 

Iron  In  hemochromatosis  and  copper  In  Wilson's  disease 
are  Implicated  in  the  pathogenesis  of  these  diseases, 
both  of  which  ultimately  lead  to  cirrhosis.  Zinc,  another 
transition-element,  participates  In  the  dehydrogenation 
of  ethanol.  Hits  led  to  studies  of  zinc  In  post-alcoholic 
cirrhosis.  In  normal  Individuals  ~  500  Mg  per  24  hr  cl 
directly  reacting  zinc  Is  excreted.  Elimination  of  zinc 
In  'he  urine  apparently  varies  with  the  functional  capacity 
of  tin'  post -alcoholic  liver.  "Ztncurla”  from  750  to  2,500 
w  g  per  hr  has  been  observed  In  Individuals  with  cirrhosis 
and  hepatomegaly;  apparently  the  first  authenticated 
Instance  of  primary  "zlncurta"  without  albuminuria. 

One  terminal.  Jaundiced  Individual,  however,  with  a  small 
liver,  ascites,  serum-zinc  49  Mg  per  cent,  and  BSP  61 
per  cent,  excreted  ~  50  Mg  of  zinc  In  24  hr.  Oral  tine 
induced  transient  changes  In  zinc  excretion,  and  after 
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ten  days  the  BSP  was  S3  per  cent.  Another  patient  with 
marked  hepatomegaly  presented  a  different  pattern: 
Serum-zinc  was  77  pg  per  cent,  urinary  zinc  excretion 
was  about  800  pg  per  24  hrs  and  the  BSP  was  32  per 
cent  during  the  control  period.  Oral  zinc  abruptly  de¬ 
creased  urinary  zinc  concentration  to  ~  400  Pg  per 
24  hr.  This  level  was  maintained  below  the  mean  of  the 
normal  series  throughut  the  experimental  period. 
Serum-zinc  rose  to  within  normal  limits.  BSP  was  10 
per  cent  after  ten  days,  remaining  at  this  level.  Tlw 
participation  of  zinc  In  the  dehyrogenatlon  of  ethanol, 
in  the  metabolism  of  post-alcoholic  cirrhosis  and  the 
tendency  of  physiological  quantities  of  zinc  to  restore 
normal  biochemical  patterns  in  the  Individuals  studied 
emphasizes  the  unsuspected  participation  of  tills  transi¬ 
tion-element  In  another  pathologic  process,  charac¬ 
terized  by  severe  cicatrization  in  its  terminal  stages. 


HAR.  11:006 

Harvard  U.  Medical  School.  Biophysics  Research  Lab., 
Boston,  Mass. 

ZINC  AND  ITS  BIOLOGICAL  SIGNIFICANCE,  by  B.  L. 
Vallee.  [1957]  [8]p.  lncl.  refs.  (In  cooperation  with 
Peter  Bent  Brigham  Hospital,  Boston,  Mass.)  [Sponsored 
jointly  by  Office  of  Naval  Research  and  Air  Force  Office 
of  Scientific  Research  under  Nonr-186604] 

Unclassified 

Published  in  A.  M.  A.  Arch.  Indus.  Health,  v.  16:  147- 
154,  Aug.  1957. 

A  review  is  presented  of  the  biological  significance  of 
zinc.  Physiological,  biochemical,  clinical,  and  toxico¬ 
logical  implications  are  considered.  Disturbances  of 
zinc  metabolism  are  noted  In  a  variety  of  conditions. 

It  is  concluded,  however,  that  detection  of  the  Utter  can¬ 
not  yet  be  assigned  any  decisive  diagnostic  role.  A 
total  of  28  domestic  and  foreign  references  are  cited 
ranging  in  time  from  1897  to  1956. 


HAR.11:007 

Harvard  U.  Medical  School.  Biophysics  Research  Lab., 
Boston,  Mass. 

A  CADMIUM  PROTEIN  FROM  EQUINE  KIDNEY  COR¬ 
TEX,  by  M.  Margoshes  and  B.  L.  Vallee.  [1957]  [2]p. 
incl.  table,  refs.  (In  cooperation  with  Peter  Bent 
Brigham  Hospital,  Boston,  Mass.)  [Sponsored  jointly 
by  Office  of  Naval  Research  and  Air  Force  Office  of 
Scientific  Research  under  Nonr-186604] 

UncUsslfled 

Published  In  Jout.  Amer.  Chem.  Soe.,  v.  7V:  4813- 
4814.  Sept.  5,  1957. 

Fractionation  of  horse-kidney  cortex  with  EtOH  and 
(NH^JjSO^  gave  a  product  containing  20-5  mg/g  dry 


weight  of  cadmium  in  ClgCCOjH-precipitable  material 

in  successive  fractionations.  Ultracentrifugation  In  a 
synthetic-boundary  cell  showed  the  final  products  of  4 
successive  fractionations  to  be  unidlspersed  with  a 
sedimentation  (uncorrected  for  viscosity  of  diffusion) 

-13 

varying  from  0.-94  to  1.22  x  10  .  Paper  electro¬ 

phoresis  at  pH  8.5  of  the  product  of  1  fractionation 
showed  3  components  moving  toward  the  cathode;  the 
slowest  comprised  about  lift,  ol  the  material,  the  Cd 
content  rose  30-fold  throughout  the  fractionation  from 
the  first  extract  to  the  product.  Cd  was  not  removable 
by  dialysis  at  pH  7,  but  was  removed  by  treatment  with 
hot  ClgCCOgH.  With  the  exception  of  Zn,  other  metals 

Initially  present  or  introduced  during  fractionation  were 
removed  and  occurred  in  concentration  in  the  final 
material.  The  possibility  of  isomorphism  with  Zn  is 
discussed.  The  product  contains  14%  N,  and  reacts 
positively  to  ninhydrin  and  biuret.  Hydrolysis  and 
paper  chromatography  showed  serine,  glycine,  aspartic 
and  glumatlc  acids  among  other  non-ldentlflable  amino 
acids.  The  last  fraction  contained  about  1%  hexosamine. 


HAR. 11:008 

Harvard  U.  Medical  School.  Biophysics  Research  Lab., 
Boston,  Mass. 

A  FINAL  REPORT  ON  THE  ACTIVITIES  OF  THE  BIO¬ 
PHYSICS  RESEARCH  LABORATORY  UNDER  CONTRACT 
NR  119-277  [N5orl-07660]  Nonr  186604,  by  B.  L.  Vallee. 
Oct.  8,^1957  [23]p.  lncl.  refs.  (Sponsored  Jointly  by 
Office  of  Naval  Research  [Air  Force  Office  of  Scientific 
Research,  and  Dept,  of  the  Army]  under  Nonr-186604; 
continuation  of  N5ori-07660)  AD  146515 

Unclassified 

The  Biophysics  Research  Lab.  of  the  Harvard  U. 

Medical  School  and  the  Peter  Bent  Brigham  Hospital 
was  dedicated  on  May  17,  1954.  The  laboratory,  which 
comprises  an  area  of  about  7,500  sq  ft  was  completely 
remodeled  within  the  existing  facilities  of  the  hospital. 

It  has  been  fully  equipped  with  all  the  instruments 
necessary  for  investigations  in  emission  and  absorption 
spectroscopy,  intermediary  metabolism  and  physical 
chemistry.  It  was  established  with  major  grants  from 
the  Rockefeller  Foundation  and  National  Institutes  of 
Health.  The  first  affllcatlon  to  the  Office  of  Naval  Re¬ 
search  was  submitted  in  Apr.  1952  and  a  contract  went 
Into  effect  in  1953.  The  present  report  constitutes  a 
review  of  activities,  under  this  joint  grant  from  the 
Navy ,  Army  and  Ale  Futee,  wMeh  was  adn.luelet«d  by 
the  Office  of  Naval  Research.  Results  of  the  work  ac¬ 
complished  in  the  past  years  have  been  published  in  the 
scientific  literature  and  is  Included  in  the  bibliography. 

A  brief  resume'  of  the  work  Is  listed  as  follows-  Spec¬ 
troscopy  Porous  cup  electrode  sparking  method; 

Noble  gases  and  the  dc  arc;  The  direct- renting  flame 
spectrometer;  The  cyanogen-oxygen  fiame;  The  co- 
enzometer.  Enzymology:  Metalloenrymes;  Kinetics: 
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Mixed  complexes',  Other  active  groups;  Cadmium  pro¬ 
tein;  Electron  transport  In  mitochondria;  Metal  con¬ 
tent  of  subcellular  fractions;  Hibernation.  Clinical  In¬ 
vestigation:  Copper  In  myocardial  Infarction;  Lactic 
and  malic  dehydrogenase  In  myocardial  Infarction; 
Magnesium  and  acute  renal  failure;  Zinc  In  cirrhosis. 
Mathematics:  The  sequential  probability  ratio  test; 
Stochastic  models.  Analytical  Chemistry:  Determina¬ 
tion  of  zinc  (by  means  of  methyl  cellosolve  and  dithi- 
zone);  Zinc  In  urine;  Concentration  techniques;  Con¬ 
tamination  and  separation. 


HAR.l  1:009 

Harvard  U.  Medical  School.  Biophysics  Research  Lab., 
Boston,  Ma S3. 

ZINC  METABOLISM  IN  HEPATIC  DYSFUNCTION.  H 
CORRELATION  OF  METABOLIC  PATTERNS  WITH 
BIOCHEMICAL  FINDINGS,  by  B.  L.  Vallee,  W.  E.  C. 
Wacker,  and  A.  F.  Bartholomay.  [1957]  [ll]p.  incl. 
diagrs.  tables,  refs.  (In  cooperation  with  Peter  Bent 
Brigham  Hospital,  Boston,  Mass.)  (Sponsored  jointly  by 
Office  of  Naval  Research  and  [Air  Force  Office  of  Scien¬ 
tific  Research  under  Nonr-186604])  Unclassified 

Published  In  New  England  Jour.  Med.,  v.  257:  10SS-106S, 


Extension  of  previous  studies  demonstrated  marked  ab¬ 
normalities  of  zinc  metabolism  In  patients  suffering 
from  postalcohollc  cirrhosis.  In  addition  to  markedly 
lowered  concentrations  of  zinc  In  serum,  this  element 
Is  present  In  significantly  lower  concentrations  In  the 
liver  tissue  of  euch  persons.  Simultaneously,  these 
patients  excrete  abnormally  large  quantities  of  zinc  In 
their  urine;  a  terminal  patient,  however,  excreted  sub- 
normally  low  quantities  of  zinc.  The  administration  of 
zinc  eulfate  In  physiologic  quantities  tends  to  restore 
normal  excretory  patterns.  The  bromsulfaleln  retention 
In  5  patients  with  post-alcoholic  cirrhosis  tended  toward 
normal  In  the  course  of  these  Investigations  on  zinc  me¬ 
tabolism.  No  attempts  at  specific  therapy  of  the  disease 
were  undertaken.  The  data  are  Interpreted  In  the  light  of 
the  comparative  biochemistry  of  zinc  and  ethanol  metabo¬ 
lism.  A  conditioned  zinc  deficiency  le  conjectured  to  be 
consistent  with  the  present  data,  and  the  known  histori¬ 
cal,  pathophysiologic  and  pathoblochemlcal  knowledge 
of  this  disease. 


HAR.l  1:010 

Harvard  U.  Medical  School.  Biophysics  Research  Lab., 
Boston,  Maes. 

A  STUDY  OF  MAGNESIUM  METABOLISM  IN  ACUTE 
RENAL  FAILURE  EMPLOYING  A  MULTICHANNEL 
FLAME  SPECTROMETER,  by  W.  E.  C.  Wacker  and 
B.  L.  Vallee.  [1957]  [9]p.  Incl.  diagrs.  tables,  refs. 


HAR.l  1:009  -HAR.11:011 


(In  cooperation  with  Peter  Bent  Brigham  Hospital, 
Boston,  Mass.)  (Sponsored  jointly  by  Office  of  Naval 
Research  and  [Air  Force  Office  of  Scientific  Research 
under  Nonr-186604])  Unclassified 

Published  In  New  England  Jour.  Med.,  v.  257:  1254- 
1262,  Dec.  26,  1957. 

The  development  of  a  simple,  precise,  and  accurate 
flame  spectrometric  method  for  the  determination  of 
magnesium  In  serum  made  possible  this  study  of  mag¬ 
nesium  metabolism  In  acute  renal  failure.  The  clinical 
pictures  of  magnesium  Intoxication  and  the  uremic 
syndrome  are  similar.  The  severity  of  the  potassium 
Intoxication  associated  with  acute  renal  failure  does  not 
always  correlate  with  the  serum  concentration  of  this 
element.  These  facts  led  to  an  Investigation  of  mag¬ 
nesium  In  the  serum  of  patients  with  acute  renal  failure 
Is  significantly  Increased  In  all  cases.  In  general,  this 
elevation  parallels  that  of  potassium;  In  several  patients, 
however,  the  elevation  of  magnesium  Is  out  of  proportion 
to  that  of  potassium.  Owing  to  marked  similarities  of 
the  electrocardiographic  changes  associated  with  hyper¬ 
kalemia  and  hypermagnesemia,  those  due  to  hypermag¬ 
nesemia  are  often  mistaken  for  those  of  hyperkalemia. 
Changes  m  the  electrocardiogram  typical  of  hypermag¬ 
nesemia  were  observed  in  these  patients.  One  patient 
in  this  series  had  the  signs  of  magnesium  Intoxication 
Involving  bothithe  central  nervous  system  and  the  heart. 
The  electrocardiographic  abnormalities  disappear,  and 
the  serum  magnesium  concentration  decreases  with 
hemodialysis.  These  findings  have  an  Important  bearing 
on  the  diagnosis  and  management  of  this  syndrome 
which  is  accompanied  by  major  disturbances  In  electro¬ 
lyte  metabolism.  (Contractor's  abstract) 


HAR.ll.-0ri 

Harvard  U.  Medical  School.  Biophysics  Research  Lab., 
Boston,  Mass. 

CONTAMINATION  IN  TRACE  ELEMENT  ANALYSIS  AND 
ITS  CONTROL,  by  R.  E.  Thiers.  [1957]  [6S]p.  Incl.  lllue. 
diagrs.  tables,  refs.  (In  cooperation  with  Peter  Bent 
Brigham  Hospital,  Boston,  Mass.)  [Sponsored  jointly  by 
Office  of  Naval  Research  and  Air  Force  Office  of  Scien¬ 
tific  Research  under  Nonr-186604]  Unclassified 

Published  in  Methods  of  Biochemical  Analysis,  v.  5,  D. 
Click,  ed.  Interscience  Publishers,  Inc.,  N.  Y.,  1957, 
p.  273-335. 

The  following  topics  are  outlined  In  this  review  on  con¬ 
tamination  In  trace  element  analysis  and  Its  control: 

(1)  types  of  contamination;  (2)  manipulation  of  samples- 
(3)  purification  of  reagents;  (4)  apparatus  and  equipment; 
(5)  measurement  of  contamination;  and  (6)  contamination 
In  techniques  of  separation  and  concentration.  Included 
are  197  foreign  and  domestic  references  covering  a 
period  of  time  from  1830  to  1957. 
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HAR.  11:012  -  HAR  11:015 


HAR.11:012 

Harvard  U.  Medical  School.  Biophysics  Research  Lab,, 
Boston,  Mass. 

SPECTROPHOTOMETRIC  EVIDENCE  FOR  ENZYME 
INHIBITOR  COMPLEXATION,  by  B.  L.  Vallee,  T.  L. 
Coombs,  and  R.  J.  P.  Williams.  [1958]  [5]p.  incl. 
diagrs.  refs.  (In  cooperation  with  Peter  Bent  Brigham 
Hospital,  Boston,  Mass.)  (Sponsored  jointly  by  Office 
of  Naval  Research  and  [Air  Force  Office  of  Scientific 
Research]  under  Nonr- 186604)  Unclassified 

Published  In  Jour.  Amer.  Chem.  Soc.,  v.  80:  397-401, 
Jan.  So,  1958. 

A  mixture  of  Ionic  zinc  and  1,10-phenanthroline  demon¬ 
strates  absorption  maxima  at  3125,  3275  and  3425 A, in 
a  special  5  cm  absorption  cell;  these  maxima  have  not 
been  previously  described.  Addition  of  1,10-phenanthro- 
Une  or  of  8-hydroxyqulnoline-5-sulfonlc  acid  to  the  zinc 
metalloenzymes,  carboxypeptldase,  yeast  alcohol  de¬ 
hydrogenase  or  liver  alcohol  dehydrogenase,  or  to  the 
zinc  protein  complex,  Insulin,  produces  ultraviolet  ab¬ 
sorption  spectra,  which  are  entirely  analogous  to  those 
observed  with  the  Ionic  zlnc-l,10-phenanthroline  or 
8-hydroxyquinoline-5-sulfonlc  acid  system.  These  spec¬ 
tra  therefore  demonstrate  the  existence  of  proteln-zlnc- 
chelate  mixed  complexes.  Spectral  evidence  indicates 
these  complexes  to  be  completely  dissociable  upon 
dialysis.  1,10-phenanthroline  and  8  -  hydroxy  quino  line  -  5  - 
sulfonic  acid,  previously  shown  to  Inhibit  carboxypeptl¬ 
dase,  yeast  ADH  and  liver  ADH,  had  been  postulated  to 
exert  these  inhibitory  effects  through  Interaction  with 
the  zinc  atoms  of  the  enzymes.  The  spectral  data  pro¬ 
vide  direct  evidence  for  this  proposed  chemical  Inter¬ 
action  resulting  In  the  formation  of  enzymatically  Inac¬ 
tive  enzyme-zlnc-chelator  complexes.  These  findings 
offer  additional  evidence  that  zinc  is  an  active  site  for 
these  metalloenzymes  and  substantiate  the  previously 
proposed  mechanisms  for  Inhibition  by  metal  chelators. 
(Contractor's  abstract) 


HAR. 11:013 

Harvard  U.  Medical  School.  Biophysics  Research  Lab., 
Boston,  Mass. 

THE  ROLE  OF  ZINC  IN  ALCOHOL  DEHYDROGENASES. 
II.  THE  KINETICS  OF  THE  INSTANTANEOUS  REVERSI¬ 
BLE  INHIBITION  OF  YEAST  ALCOHOL  DEHYDROGEN¬ 
ASE  BY  1,10-  PHENANTHROUNE,  by  F.  L.  Hoch,  R.  J. 
P.  Williams,  andB.  L.  Vallee.  [1958]  [12]p.  lnci.  dlagra. 
tables,  refs.  (In  cooperation  with  Peter  Bent  Brigham 
Hospital,  Boston,  Maas.)  (Sponsored  jointly  by  Office  of 
Naval  Research  and  [Air  Force  Office  of  Scientific  Re¬ 
search]  under  Nonr  186804)  Unclassified 

Published  In  Jour.  Biol.  Chem.,  v.  232:  453-464, 

May  1958. 


The  kinetics  of  the  Instantaneous,  reversible  Inhibition  of 
yeast  alcohol  dehydrogenase  (YADH)  activity  by  a  metal¬ 
binding  agent,  1,10-phenanthroline  (OP),  have  been  In¬ 
vestigated.  One  molecule  of  dlphosphopyrldlne  nucleo¬ 
tide  or  of  reduced  diphoaphopyridine  nucleotide  competes 
with  one  molecule  of  OP,  indicating  that  the  coenzyme 
is  bound  to  [  (YADH)  Zn^]  at  or  near  each  of  the  zinc 

atoms:  Ethanol  or  acetaldehyde  does  not  compete  with 
OP,  and  the  zinc  atoms  thus  do  not  appear  to  be  the  chemi¬ 
cal  locus  of  a  ternary  complex.  The  inhibition  data,  to¬ 
gether  with  a  formulation  of  the  reaction  steps  and  a 
method  for  graphic  solution,  allow  calculation  of  the  ve¬ 
locity  constants.  Ths  rate  of  dissociation  of  the  enzyme- 
coenzyme  complex  appears  to  be  a  rate-limiting  step. 

The  formulation  of  YADH  action  in  the  light  of  these  ob¬ 
served  interactions  with  its  zinc  atoms  is  consistent 
with  other  data  obtained  without  consideration  of  the 
metal  as  an  active  site.  (Contractor’s  abstract) 


HAR.11:014 

Harvard  U.  Medical  School.  Biophysics  Research  Lab., 
Boston,  Mass. 

THE  ROLE  OF  ZINC  IN  ALCOHOL  DEHYDROGENASES, 
m.  THE  KINETICS  OF  A  TIME-DEPENDENT  INHIBI¬ 
TION  OF  YEAST  ALCOHOL  DEHYDROGENASE  BY 
1,10-PHENANTHROLINE,  by  R.  J.  P.  Williams,  F.  L. 
Hoch,  and  B.  L.  Vallee.  [1958]  [10]p.  Incl.  diagrs.  (In 
cooperation  with  Peter  Bent  Brigham  Hospital,  Boston, 
Mass.)  (Sponsored  jointly  by  Office  of  Naval  Research 
and  [Air  Force  Office  of  Scientific  Research]  under 
Nonr- 186604)  Unclassified 

Published  In  Jour.  Biol.  Chem.,  v.  232:  465-474, 

May  1958! 

Die  kinetics  of  the  time-dependent.  Irreversible  Inhibi¬ 
tion  of  yestf  alcohol  dehydrogenase  by  a  metal-blndlng 
agent,  1,10-phenanthroline  (OP),  have  been  Investigated. 
Under  the  stated  conditions,  the  rate  of  inactivation  Is 
first  order  initially,  when  enzyme  and  OP  are  preincu¬ 
bated.  A  reaction  scheme  and  a  mechanism  of  Inhibition 
are  presented  which  fit  the  data.  Die  Instantaneous  for¬ 
mation  of  a  dissociable  enzyme-inhibitor  complex  which 
contains  1  molecule  of  OP  per  active  site  appears  to  be 
the  primary  event.  Die  subsequent  slow  addition  of  a 
2nd  molecule  of  OP  to  each  site  of  enzymatic  activity, 
forming  a  second  complex  by  a  process  thit  Is  Irreversi¬ 
ble  in  an  enzymatic  sense,  seems  to  account  (or  the  time- 
dependent  Inhibition.  This  type  of  Inhibition  may  occur 
In  other  enzyme  systems  as  well.  (Contractor's 
abstract) 


HAR.11:0I5 

Harvard  U.  Medical  School.  Biophysics  Research  Lab., 
Boston,  Mars. 
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ZINC  IN  BEEF  LIVER  GLUTAMIC  DEHYDROGENASE, 
by  S.  J.  Adelstein  and  B.  L,  Vallee.  [1958]  [5]p.  lncl. 
dlagrs.  tables,  refs.  (In  cooperation  with  Peter  Bent 
Brigham  Hospital,  Boston,  Mass.)  (Sponsored  Jointly 
by  Office  of  Naval  Research  and  [Air  Force  Office  of 
Scientific  Research]  under  Nonr- 186604) 

Unclassified 

Published  in  Jour.  Biol.  Chem.,  v.  233:  589-593,  Sept. 
1958. 

Zinc  is  a  constant  constituent  of  crystalline  beef  liver 
glutamic  dehydrogenase.  Eight  preparations  contained 
between  2  and  4  gm  atoms  of  zinc  per  mole  of  apoenzyme. 
The  zinc  concentration  rises  to  a  maximum  value  during 
the  course  of  crystallization  while  the  concentration  of 
other  metals  falls  to  stoichiometric  ally  negligible  levels. 
The  enzyme  is  lnhlbitedby  a  number  of  reagents  of  dif¬ 
fering  chemical  structure  but  capable  of  coordinating 
zinc.  15118  inhibition  is  Immediate  and  reversible  by 
dilution  or  the  addition  of  zinc  Ions  to  the  reaction  mix¬ 
ture.  (Contractor's  abstract) 


Haverford  Coll.,  Pa.  see  under  Pennsylvania  U.. 
Philadelphia  AF18(600)660,  Item  no.  PEN.0 1:006 


HEB.01-,001 

Hebrew  U.  Dept,  of  Mathematics,  Jerusalem  (Israel). 

SOME  REMARKS  ON  TAUBERIAN  THEOREMS,  by  A. 
Jaklmovskl.  Jan.  1958,  27p.  lncl.  refs.  (Technical 
note  no.  1)  (AFOSR-TN-58-209)  (AF  61(052)04) 

AD  154110  Unclassified 

Also  published  in  Quart.  Jour.  Math.,  v.  9:  114-131, 

June  1958. 

Typical  of  the  main  results  of  this  paper  Is  the  following 
theorem  (stated  here  for  sequences):  Let  's^1  be  A- 

summablt  to  s,  and  for  some  *  *  1,  M  <  0,  and  finite  c, 

lim  Inf  -  *  min  „  .  (s  -  Ms  1  *  -  c;  shen 

n  n  <  m  '  *  n  m  it 

Ms  -  c  *  Um  lnI  s  »  anu  s  Is  (c,k)- summab’  > 
sup  n  M  n 

n  -■ 

to  s  for  each  k>0.  If  (M-l)s-c,  then  Um  s  *  s. 

n  n 

The  bound*  on  11m  inf  s  and  lim  sup  a  are  beat  possible, 
n  n 

The  result  la  a  specialization  of  a  theorem  on  (L,  «)- 
summabllity.  s(x)  la  (L,0)-summable  to  a  for  some 
fUed  a  >  -  l  if 

Or  ♦  1  •  • 

L°(T>- WiT  0  •**'•'"* 

exists  for  all  r  >  0  and  approaches  in  rj  0,  The  (L.af) 
method  Is  regular,  nnd  it  is  shown  that  (L. J)-iummabll- 


HEB. 01:001  -  HEB.01:003 


ity  implies  (L,a) -summabllity  to  the  same  sum  for  all 
oisuch  that  0  >  ei  >  -1.  The  use  of  non-absolutely  con¬ 
vergent  integrals  here  Is  a  non-specious  generalization. 
The  Iteration  of  the  (L,a)  method  and  the  continuous 
Hausdorff  transformation  is  also  considered.  (Math. 
Rev.  abstract  modified) 


HEB.01:002 

Hebrew  U.  Dept,  of  Mathematics,  Jerusalem  (Israel). 

EXTENSIONS,  RETRACTIONS  AND  PROJECTIONS,  by 
B.  Grilnbaum.  Jan.  1958,  64p.  lncl.  refs.  (Technical 
note  no.  2)  (AFOSR-TN-58-210)  (AF  61(052)04) 

AD  154111  Unclassified 

An  Intermediate  theory  dealing  with  metric  spaces  and 
with  operations  restricted  by  conditions  analogous  to  the 
boundedness  of  the  norm  of  linear  transformations  is 
given.  Hie  concepts  and  quantitative  aspects  of  Banach 
spaces  theory,  in  combination  with  the  generality  and 
diversity  of  metric  spaces  develop  a  theory.  By  gen¬ 
eralizing  the  results  of  Aronszajn-Panitchpakdi;  the 
connection  between  "uniform”  retractions  and  extensions 
of  uniformly  continuous  functions  with  a  subadditive 
modulus  of  continuity  Is  established.  Applicability  to 
Banach  spaces  is  shown  and  results  and  on  the  connection 
of  projections  with  the  extensions  of  linear  operations 
are  obtained.  Also,  a  geometric  property  of  the  range- 
space  Is  exhibited  which  characterizes  the  maximal  in¬ 
crease  of  the  norm  or  moduli  of  continuity  for  Immediate 
extensions.  This  geometric  property,  the  "expansion 
constant"  of  the  space  enables  the  investigation  of  ex¬ 
tension  properties  (l.e.  Banach  spaces).  Results  are 
given  and  quantitative  aspects  of  the  extension  problem 
for  Minkowski  spaces  are  discussed. 


HEB. 01:003 

Hebrew  U.  Dept,  of  Mathematics,  Jerusalem  (Israel). 

ON  A  THEOREM  OF  KIRSZBRAUN,  by  B.  Grflnbaum. 
Jan.  1958,  8p.  (Technical  note  no.  3)  (AFOSR-TN-58- 
401)  (AF  61(052)04)  AD  158203  Unclassified 

Aleo  published  In  Bull.  Res.  Council  Israel,  Sect.  F  7: 


A  proof  Is  given  for  the  following  theorem:  A  real 
Banach  space  X  has  the  extension  property  If  and  only  if 
(1)  either  X  Is  a  unitary  space,  or  (2)  X  Is  a  2-dimen- 
slonal  Minkowski  space  whose  unit  sphere  is  a  parallelo¬ 
gram.  The  space  X  Is  said  to  have  the  extension  prop¬ 
erty  If  for  each  function  f,  defined  on  a  subset  A  of  X, 
with  values  in  a  closed,  convex  subset  Kc  X,  there  exists 
an  extension  F  such  that  (1)  F(x)  *  f(x)  for  x<  A,  (11) 

F(x)»  K.  for  x»  X,  and  (111)  F  •  F  . 
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HEB.01:004 

Hebrew  U.  Dept,  ol  Mathematics,  Jerusalem  (Israel). 

ON  A  PROBLEM  OF  S.  MAZUR,  by  B.  Griinbaum. 

[1958]  5p.  (Technical  note  no.  4)  (Bound  with  its 
A FOSR-TN- 58-401;  AD  158203)  (AF  61(052)04) 

Unclassified 

Also  published  in  Bull,  Res.  Council  Israel,  Sect.  F  7; 
133-155,  1957/58. 

Proof  Is  given  for  the  non-existence  of  a  3-dimensional 
convex  body  K  with  a  center  O,  such  that  any  plane, 
centrally  symmetric  convex  body  C  Is  affinely  equivalent 
to  the  Intersection  of  K  with  a  suitable  plane  through  O. 


HEB. 01:005 

Hebrew  U.  Dept,  of  Mathematics,  Jerusalem  (Israel). 

THE  COERCIVENESS  FROBLEM  FOR  INTEGRO- 
DIFFERENTIAL  FORMS,  by  S.  Agmon.  May  1958, 

72p.  (Technical  note  no.  5)  (AFOSR-TN-58-671) 

(AF  61(052)04)  AD  162203;  PB  136868  Unclassified 

The  solution  of  theproblem  of  coerciveness  for  quadratic 
forms  (not  necessarily  formally  positive)  over  function 
classes  defined  by  general  boundary  conditions  is 
discussed.  The  general  coerciveness  theorem  Is 
given  in  which  the  bounded  domains  are  considered 
for  the  sake  of  simplicity.  A  similar  result  holds  for 
a  wide  class  of  unbounded  domains.  The  general  re¬ 
sult  depends  on  the  corresponding  coerciveness  theorem 
In  a  half-space  for  forms  with  constant  coefficients. 

This  special  case  is  further  reduced,  via  the  Fourier 
transform,  to  the  problem  of  characterizing  strongly 
coercive  integro-dlffercntial  forms  with  constant  co¬ 
efficients  on  the  half-line.  This  method  could  be  used 
to  solve  the  general  coerciveness  problem  for  lntegro- 
differential  quadratic  forms  over  vector  functions. 
(Contractor's  abstract) 


HEB.01:006 

Hebrew  U.  Dept,  of  Mathematics,  Jerusalem  (Israel). 

PROJECTION  CONSTANTS,  by  B.  Griinbaum.  May 
1958,  3lp.  incl.  refs.  (Technical  note  no.  6)  (AFOSR- 
TN-58-672)  (AF  61(052)04)  AD  162204;  PB  138978 

Unclasslfit 

Also  published  in  Trans.  Amer.  Math.  Soc.,  v.  95: 
451-465.  June  1960. 

The  proje'  tion  constant  P£  of  a  real  Banach  space  X 

is  defined  as  the  greatest  lower  bound  of  all  reals  c 
havinc  the  property  for  any  normed  space  Y  "  X  there 
exists  a  projection  P  :  Y  ■  X  such  that  !  P  T  -  c. 


If  P£  -  min  c,  P£  is  called  exact.  Projection  constants 

for  a  number  of  concrete  spaces  are  determined. 

Bounds  for  other  spaces  are  obtained  as  well  as 
bounds  of  given  concrete  spaces  for  projections  onto 
subspaces. 


HEB. 01:007 

Hebrew  U.  Dept,  of  Mathematics,  Jerusalem  (Israel' 

CLASSES  OF  MINIMAL  AND  REPRESENTATIVE 
DOMAINS  AND  THEIR  BERGMAN  KERNEL  FUNC¬ 
TION,  by  M.  Maschler.  May  1958,  37p.  incl.  diagrs. 
refs.  (Technical  note  no.  7)  (AFOSR-TN-58-673) 

(AF  61(052)04)  AD  162205  Unclassified 

Also  published  In  Pacific  Jour.  Math.,  v.  9:  763-782, 
1959. 

A  discussion  Is  presented  of  "minimal  domains"  and 
"representative  domains”  with  respect  to  certain  sub¬ 
classes  of  analytic  functions,  and  solutions  are  deduced 
to  some  extremal  problems.  In  addition,  differential 
equations  are  obtained  for  the  kernel  function,  which 
are  valid  for  various  classes  of  domains. 


HEB.01:008 

Hebrew  U.  Dept,  of  Mathematics,  Jerusalem  (Israel). 

A  GENERALIZATION  OF  THE  LOTOTSKI  METHOD 
OF  SUMMABILITY,  by  A.  Jaklmovskl.  June  1958,  29p. 
(Technical  note  no.  8)  (AFOSR-TN-58-674)  (AF  61- 
(052)04)  AD  162206;  PB  136869  Unclassified 

Also  published  in  Mich.  Math.  Jour.,  v.  6:  277-290, 

im 

Many  results  proved  for  the  Ix>totsky,  or  I.,  method 
of  summability  are  valid  for  a  general  class  of  trans¬ 
formations  to  which  the  L  transformation  belongs. 

Given  a  sequence  d^  ,  n  t  1,  d^  1  wiil  denote  the  product 

d  d  ...d  and  not  as  it  sometimes  denotes  F(d  +1). 
i  *  n  n 

■P  .  ,  m  ■  0,  *  1,  *  2,  ...;  n  -  0,  i,  2,  ...,  will  denote 
nm  *  *  ’  ’ 

the  number  defined  by  P.„  *  i,  (x*d  )  I  * 
oo  n  * 

fi  (x+d  )  T  P  xm,  p  » 0  form  >n  and  m  ■  0. 
n'  nm  ’  nm 

m-1  m=0 

(ASTLA  abstract) 


HEB. 01:009 

Hebrew  U.  Dept,  of  Mathematics,  Jerusalem  (Israel). 

RESEARCH  IN  THE  AREA  OF  MATHEMATICAL 
ANALYSIS,  bv  S.  Agmon,  E.  Netanyahu  and  others.  Fiial 
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technical  rept.  July  1,  1957-Sept.  30,  1958.  Dec.  1958, 
33p.  (AFOSR-TR-58-111)  (AF  61(052)04)  AD  210471 

Unclassified 

A  report  Is  presented  of  the  research  completed  under 
this  contract  on  the  following  topics:  (1)  Some  remarks 
on  Tauberlan  theorems;  (2)  Extensions,  retractions  and 
projections;  (3)  On  a  theorem  of  Kirzbraun;  (4)  On  a 
problem  uf  S.  Mazur;  (5)  The  coerciveneus  problem  for 
integro-dlfferential  forms;  (6)  Classes  of  minimal  and 
representative  domains  and  their  Bergman  kernel  func¬ 
tion;  and  (7)  A  gsneralUatlcn  of  the  Lctaisky  method  of 
summabllity. 


HEB. 02:001 

Hebrew  U.  Dept,  of  Physics,  Jerusalem  (Israel). 

THE  PARAMAGNETIC  RESONANCE  SPECTRUM  OF 
GADOLINIUM  IN  HYDRATED  LANTHANUM  TRI¬ 
CHLORIDE,  by  M.  Wcger  and  W.  Low.  May  1658  (14)}:. 
lncl.  diagrs.  (Technical  note  no.  2)  (AFOSR-TN-58- 
543)  (AF  61(052)59)  AD  158360;  PB  136996 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  Ill:  1526-1528, 

Sept.  15,  1958. 

The  paramagnetic  resonance  spectrum  of  Gd^+  In 
LaCl.*7H,0  has  been  measured  at  a  frequency  of  9373 

me  at  both  room  temperature  and  liquid  air  tempera¬ 
ture.  The  observed  lines  have  been  fitted  to  a  spin 

Hamiltonian  involving  b®,  b^  and  b^  terms  by  means  of 

3rd  order  perturbation  for  the  b2  terms  and  1st  order 

perturbation  for  the  b^  terms.  No  specific  mechanism 

has  been  obtained  for  the  line  splitting,  and  the  complex 
temperature  dependence  of  the  splitting  Indicates  the 
possible  existence  of  a  number  of  mechanisms. 


HEB.02:002 


Hebrew  U.  Dept,  of  Physics,  Jerusalem  (Israel). 

ELECTRON  SPIN  RESONANCE  IN  SINGLE  CRYSTALS 
OF  BaTlOj.  by  W.  Low  and  D.  Shaltlel.  May  1958  [8]p. 

lncl.  diagrs.  (Technical  note  no.  1)  (AFOSR-TN-58-544) 
(AF  61(052)59)  AD  158361;  PB  136995  Unclassified 

Also  published  In  Phys.  Rev.  Letters,  v.  1:  51-52,  July 
15,  l»58. 

The  electron  spin  resonance  of  single  crystals  of  BaTlOj 

has  been  observed  at  3  cm  In  the  ferroelectric  phase. 

The  angular  dependence  of  the  (3/2,  i/2),  (1/2,  -1/2)  and 
(-1/2,  -3/2)  transitions  have  been  given  for  parallel  and 
perpendicular  orientations  of  the  H  field  to  the  z  axis. 


HEB.02-.001  -  HEB. 02:005 
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Hebrew  U.  Dept,  of  Physics,  Jerusalem  (Israel). 

PARAMAGNETIC  RESONANCE  AND  OPTICAL  SPECTRA 
OF  SINGLE  CRYSTAL  OXIDES  CONTAINING  PARAMAG¬ 
NETIC  IMPURITIES,  by  W.  Low.  July  1958,  35p.  lncl. 
refs.  (Technical  note  no.  3)  (AFOSR-TN- 53-882) 

(AF  61(052)59)  AD  203906  Unclassified 

Also  published  In  Proc.  Internat'l.  Conf.  on  Solid  State 
I^iyBlce  In  tlectrt  niCfr  and  Tcloc.  mn-unlcatlt.iua,  B -')*«»' « 
(Belgium)  (June  2-7,  1958),  N.  Y.,  Academic  Press,  v.  3 
(Part  1):  540-551,  1960. 

A  summary  of  the  results  of  paramagnetic  resonance 
spectra  and  optical  spectra  of  single  crystal  oxides  of 
cubic  and  lower  symmetries  containing  paramagnetic 
Imparities  is  presented.  These  results  are  discussed 
with  reference  to  the  possibility  of  using  these  materials 
for  microwave  amplification,  Maser  applications.  A  dis¬ 
cussion  is  Included  if  the  effect  f  the  Jahn-Tellrr 
theorem  and  the  effects  of  covalent  bonding  on  these  spec¬ 
tra.  (Contractor's  abstract) 


HEB.02:004 

Hebrew  U.  Dept,  of  Physics,  Jerusalem  (Israel). 

ELECTRON  PARAMAGNETIC  RESONANCE  IN  BaTlOj 

by  W.  Low  and  D.  Shaltlel.  [1958)  [2]p.  (AFOSR-TN-58- 
919)  (AF  61(052)59)  AD  234036  Unclassified 

Also  published  1>  Phys.  Rev.  Letters,  v.  1:  286,  Oct.  15, 


Further  measurements  of  the  electron  paramagnetic 
resonance  spectra  of  BaTiOj  has  revealed  a  number  of 

points  of  disagreement  with  previously  reported  data. 
The  value  of  S  in  the  spin  Hamiltonian  is  found  to  be 
5/2  rather  than  3/2.  Crystals  with  a-domalns  have  been 
found  to  have  a  spectrum  which  Is  10  fold  less  Intense 

than  c-domain  crystals.  The  role  of  the  Fe  *  impurity 
has  been  Investigated  by  means  of  doped  samples  which 
show  the  same  spectrum  but  more  Intense  than  the  pure 
samples  used. 


HEB. 02:005 

Hebrew  U.  Dept,  of  Physics,  Jerusalem  (Israel). 

CALCULATION  OF  THE  STABILIZATION  ENERGY  IN 
CRYSTAL  HELDS  OF  TETRAHEDRAL  SYMMETRY,  by 
W.  Low.  [1958]  3p.  (AFOSR-TN-56-920)  [AF  61(052)59] 
AD  204560  Unclassified 

A  brief  argument  is  presented  to  show  that  the  coupling 
between  odd  parity  configurations  introduces  a  perturba¬ 
tion  in  the  Stark  levels  of  the  stabilization  energy  of 
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cations  in  octahedral  and  tetrahedral  crystal  field  con¬ 
figurations.  It  is  concluded  that  an  error  up  to  50%  is 
inherent  in  previous  calculations  of  the  tetrahedral 
stabilization  energy  and  that  the  agreement  with  experi¬ 
ment  of  the  cation  distribution  calculated  is  fortuitous. 


HEB.02-006 

Hebrow  U.  Dept,  of  Physics,  Jerusalem  (Israel). 

THE  OPTICAL  SPECTRUM  OF  Co2f  IN  THE  CUBIC 
CRYSTALLINE  FIELD  OF  CaFj,  by  R.  3tahl-Brada  and 

W.  Low.  July  1958  [23]p.  incl.  diagrs.  tables,  refs. 
(Technical  note  no.  4)  (AFOSR-TN-58-1036)  (AF  61- 
(052)59)  AD  206485  Unclassified 

Also  published  in  Phys.  Rev.,  v.  113:  775-780,  Feb.  1, 
1959. 

2+ 

The  optical  spectrum  of  Co  in  CaF2  has  been  analyzed, 

and  absorption  bands  are  found  at  3m,  1.5m  and  550mM 
which  show  fine  structure.  In  addition  there  are  weak 
and  narrower  bands  at  19,220,  19,580,  20,450,  21,750, 

22,000,  25,750  and  Intense  lines  at  44,250,  48,200  cm-1- 
The  spectrum  is  Interpreted  to  arise  from  transitions 
from  the  orbital  singlet  to  various  Stark  levels  split  by 
spin-orbit  Interaction,  and  yields  values  of  Dq  •  340  ± 

10  cm"1,  E(P)  *  14,000  ±  100  cm"1,  E(G)  -  16,250  ± 

-1  2+ 

100  cm  .  The  spectrum  of  Co  in  the  eight  coor- 

2+ 

dinated  cubic  symmetry  is  compared  with  Co  in 
octahedral  and  tetrahedral  symmetry  as  well  as  with 

Cr3+  in  octahedral  symmetry.  (Contractor’s  abstract) 


HRH.01:001 

Henri-Rousselle  Hospital,  Paris  (France). 

[EXPERIMENTAL  STUDY  OF  RETICULO-CORTICAL 
INTERRELATIONSHIPS.  PROPOSAL  FOR  A  THEORY 
OF  THE  SERVO-CONTROL  OF  THE  RETICULAR 
ACTIVITY  BY  A  DIFFUSE  CORTICAL  SYSTEM] 

£tude  exptrimeniaie  des  Interrelations  rtticulo- 
corticales.  Proposition  d'une  thiorie  de  i'asservlsse- 
ment  rtticulaire  a  un  systems  dlffus  cortical,  by 
A.  Hugelin  and  M.  Bonvaiiet.  [1957]  [23]p.  incl.  diagrs. 
(A FOSR-TN- 58-539)  (AF  61(514)1100)  AD  158355 

Unclassified 

Also  published  In  Jour.  Physiol.  (Paris),  v.  49: 
1201-1223,  1957. 

An  attempt  was  made  to  determine  (1)  the  existence  of 
a  single  system  In  which  the  facilitator)'  descending 
reticular  discharge  as  well  as  the  ascending  reticular 
discharges  take  their  origin;  and  (2)  if  the  inhibitory 
descending  impulses  evoked  by  the  ascending  reticular 


discharge  reach  directly  the  motoneurons,  or  whether 
they  inhibit  the  activated  reticular  system  itself.  A 
comparison  of  the  corticogram  and  the  excitability  of 
motoneurons  show  that  (1)  during  repetitive  stimula¬ 
tions  (sudden  onset)  of  the  reticular  formation  under 
constant  voltage,  the  2  types  of  activities  are  controlled 
simultaneously  but  not  equally;  and  (2)  in  the  "encfephale 
isolS,"  when  the  repetitive  stimulations  are  established 
progressively,  the  excitability  of  motoneurons  did  not 
seem  to  be  modified.  (ASTIA  abstract) 


HRH.01:002 

Henri-Rousselle  Hospital,  Paris  (France). 

[ANALYSIS  OF  RETICULAR  AND  CORTICAL  POST¬ 
DISCHARGES  FOLLOWING  ELECTRICAL  RETICULAR 
STIMULATION]  Analyse  des  post-dfecharges  r&tlculaires 
el  corticales.  Engendrfees  par  des  stimulations 
tlectriques  rStlculalres,  by  A.  Hugelin  and  M.  Bonvaiiet. 
[1957]  [10]p.  incl.  diagrs.  table.  (AFOSR-TN-58-540) 

(AF  61(514)1100)  AD  138356;  PB  140329 

Unclassified 

Also  published  in  Jour.  Physiol.  (Paris),  v.  49:  1225-1234, 
I95T 

Effects  of  reticular  post-discharges:  In  an  animal  with 
an  anatomically  Intact  cortex  but  with  its  inhibitory  cor¬ 
tical  system  blocked  by  administration  of  a  dose  of 
chloralose,  the  reticular  post-discharge  lasted  about 
10  times  more  than  in  the  diencephalic  animal.  In 
ron-aresihetized  animals,  the  cortical  influence  which 
enhances  the  reticular  activity  seemed  to  be  concealed 
by  the  power  of  the  corticifugal  inhibition.  The  motor 
effects  of  the  reticular  post-discharge  were  about  100 
times  shorter  in  ths  "enctphale  iaol*"  than  in  the 
chloraloscd  animal.  Effects  of  cortical  post -discharge: 

A  cortical  servomechanism  theory  is  discussed  which 
describes  the  reticular  net  as  one  functional  unit  which, 
when  put  into  action,  ucts  as  a  whole  and  produces  an 
output  of  Indifferential  ascending  and  descending 
impulses.  (ASTIA  abstract) 


HRH.01:003 

Henri-Rousselle  Hospital,  Paris  (France). 

[CORTICAL  TONUS  AND  CONTROL  OF  THE  MOTOR 
FACILITATION  OF  RETICULAR  ORIGIN]  Tonus 
cortical  i.  controle  de  la  facilitation  motrice  d'origine 
rttlculalre,  by  A.  Hugelin  and  M.  Bonvaiiet.  [  1957] 
[30]p.  incl.  diagrs.  refs.  (AFOSR-TN-58-541)  (AF61- 
(514)1100)  AD  158357  Unclassified 

Also  published  in  Jour.  Physiol.  (Paris),  v.  49:  1171- 
1200,  1957. 


*  264  • 


AIR  FORCE  SCIENTIFIC  RESEARCH 


HER.  03:001;  HIL.  01:001;  HOR.  03:001 


Experiments  were  conducted  to  demonstrate  that  (1)  the 
diffuse  inhibitory  cortical  system  has  normally  a  continu¬ 
ous  tonic  activity  which  is  in  opposition  to  that  of  the 
reticular  facllitatory  system;  and  (2)  the  variations  of 
intensity  of  this  inhibitory  tonus  are  directly  dependent 
on  the  fluctuations  of  the  general  excitatory  3tate  of  the 
cortex.  In  splnallzed  unanesthetized  preparations  a  pre- 
bulbar  electrical  reticular  preparation  elicited  the  classi¬ 
cal  motor  facilitation  which  is  controlled  at  once  by  an 
inhibition  which  brings  back  the  motoneuron  excitability 
to  initial  level  or  lower.  This  inhibition  originated  in  the 
neocortex.  The  bilateral  and  diffuse  origin  of  the  inhibi¬ 
tion  was  demonstrated  by  the  unsuccessful  attempts  to 
block  it  by  localized  cortical  coolings.  The  descending 
pathways  of  this  inhibition  are  extrapyramldal.  A  supra - 
bulbar  transection  of  the  brain  stem  did  not  change  the 
cortical  inhibitory  control  of  reticular  motor  facilitation. 
The  simultaneous  recording  of  EEG  and  the  mas<:eter  re¬ 
flex  showed  that  the  motor  facilitation  always  coincided 
with  a  cortical  arousal,  and  that  the  cortex- originated 
inhibition  was  always  secondary  to  it.  In  the  absence  of 
reticular  stimulation  the  diffuse  cortical  inhibitory  sys¬ 
tem  displayed  a  permanent  activity,  the  intensity  of  which 
was  conditioned  by  the  cortical  tonus.  At  sensory  rest 
this  cortlclfugal  inhibitory  tonus  equalized  the  reticular 
facllitatory  tonus.  (ASTIA  abstract) 


HER. 03:001 

Hermann  FOttinger  Inst.  Hr  StrOmungstechnik, 

Technische  Universitlt,  Berlln-Charlottenburg 
(Germany). 

FURTHER  INVESTIGATIONS  OF  THE  LAMINAR- 
TURBULENT  TRANSITION  IN  A  IrtEE  JET  (ANNULAR 
NOZZLE),  by  O.  Wehrtrum  and  H.  Fabian.  Final  rept. 
Dec.  1966,  44p.  incl.  dlagrs.  tables,  refs.  (A  FOSR-TR- 
57-31)  (AF  61(514)915)  AD  126494  Unclassified 

The  experimental  results  and  theoretical  considerations 
reported  here  are  a  continuation  of  earlier  investiga¬ 
tions  devoted  to  the  problem  of  laminar-turbulent 
transition  in  a  free  Jet.  The  Let.  that  consecutive  ring 
vortices  and  their  mutual  interaction  govern  the  local 
transition  range  in  the  free  boundary  of  a  circular  Jet, 
could  be  substantiated  by  improved  hot-wire  techniques. 
The  law,  governing  the  shedding  frequency  of  the  ring 
vortices  as  function  of  ths  Reynolds  number,  has  been 
Inspected  closely,  and  an  influence  o!  ti*e  nozzle  bound¬ 
ary  layer  had  been  found.  Most  emphasis  has  been  laid 
on  the  detailed  investigation  of  the  Vi  ft#*  structure  of 
the  Jet  boundary.  By  application  of  a  special  calibration 
method  it  has  been  possible  to  m  iasure  the  velocity 
distribution  of  (he  vortices  nwnW'.eily  and  (c  determine 
with  rather  good  accuracy  the  value  of  a  critical  vortex 
Reynolds  number  which  describes  the  final  stage  of  a 
vortex  before  Its  three  dimensional  dtcay.  In  all  these 
Investigations  three  types  of  nozzles  have  been  used: 
rounded  nozzles  M  various  diameters,  a  sharp-edged 
orifice,  and  an  annular  nozzle  with  a  solid  core  at  Its 
center.  1:.  all  three  cases  the  frequency  law  and  the 


transition  phenomena  show  the  same  characteristics. 

In  the  List  chapter  of  this  report  first  stages  of  a  new 
series  of  experiments  are  described.  The  problem  in 
question  is  the  acoustic  control  of  the  transition  phe¬ 
nomena.  It  could  be  proved  that  sound  waves  of  low 
energy  cannot  only  stabilize  the  vortex  shedding  but  more¬ 
over  can  vary  the  shedding  frequency  in  a  limited  range. 
Some  analogies  to  the  well  known  transition  criteria 
of  the  flret  plate  boundary  layer  are  pointed  out.  (Con¬ 
tractor's  abstract) 


HIL.01:001 

Hiller  Helicopters.  Advanced  Research  Dlv.,  Palo  Alto, 
Calif. 

ANALYTICAL  AND  EXPERIMENTAL  INVESTIGATION 
OF  THE  FEASIBILITY  OF  PRODUCING  STATIC  LIFT 
BY  VORTEX  MOTION,  by  R.  M.  Lockwood.  Technical 
summary  rept.  Jan.  14,  1958,  Iv.  incl.  illus.  diagrs. 
refs.  (Rept.  no.  178)  (AFOSR-TR-58-16)  (AF  49(638)- 
171)  AD  148115  Unclassified 

A  broad  preliminary  investigation  has  been  conducted 
to  determine  if  it  is  feasible  to  create  static  lift  in  air 
with  small-scale  cyclonic  vortex  motion.  A  survey  of 
the  literature  and  a  variety  of  experiments  with  simple 
equipment  were  conducted.  On  the  basis  of  this  work 
s  revised  description  of  the  fundamentals  of  cyclonic 
vortex  motion  is  made,  which  also  suggests  some 
reasons  why  this  motion  occurs.  The  conclusions  are 
as  follows:  (1)  Cyclonic  vortices  have  been  formed  be¬ 
tween  paired  suction  drains  with  counterrotating  circu¬ 
lar  flow  around  them.  (2)  It  should  be  possible  to  de¬ 
rive  some  lift  from  an  arrangement  like  the  preceding 
one,  but  magnitudes  hare  not  yet  been  determined. 

(3)  It  does  not  appear  to  be  leaalble  to  induce  a  cyclonic 
vortex  in  air  over  a  single  drain  which  is  unenclosed 
(l.e.,  completely  open  to  the  atmosphere).  (4)  There  is 
a  possibility  thst  hall-ring  vortices  may  be  created  by 
means  ol  intermittent  )ets.  (5)  The  passage  ol  the  ends 
of  a  half-ring  vortex  across  s  surface  might  induce  a 
pressure  differential  on  that  surface.  (Contractor's 
abstract) 


HOR. 03:001 

Horizons,  Inc.,  Cleveland,  Ohio. 

INVESTIGATION  OF  THE  CORROSIVE  COMPONENT  OF 
MECHANICAL  WEAR,  by  R.  H.  Baskey.  Final  progress 
rept.  May  I,  1958,  lOOp.  incl.  Ulus,  diagrs.  tables,  rets. 
(AFOtm-TK-W-IJ)  (AF  16(60C)18W)  AD  168313; 

PB  135624  Unclassified 

Measurements  wers  made  of  the  corrosive  wear  on 
sliding  steel  surfaces  as  s  function  of  load,  distance  of 
travel,  and  frequency  of  rotation  past  a  given  area  in 
such  a  manner  that  the  effects  of  adhesion  and  abrasion 
of  the  base  metal  were  eliminated.  The  corrosive  wear 
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varied  linearly  with  the  distance  of  the  travel.  There 
were  loads  below  20,000  g/sq  cm  where  the  amount  of 
corrosive  wear  was  negligible.  Above  this  figure,  the 
wear  varied  linearly  with  the  load  until  the  mating  sur¬ 
faces  broke  completely  through  the  oxide  film  to  initiate 
a  type  of  fretting  corrosion.  Up  to  75  cm/sec  the  volume 
of  wear  products  for  steel  running  against  steel,  where 
an  oxidized  film  is  formed  on  each  surface,  varied 
closely  with  the  equation  V  =  k  WL  ln([l/f  r]  +  1),  where 
k  and  r  are  constants,  W  is  the  load,  and  Lis  the  distance 
traveled.  As  the  frequency  increased,  the  wear  volume 
increased.  Oxidation  depended  on  the  time  Interval, 
temperature  of  asperities,  oxygen  present,  and  ambient 
temperatures.  The  amount  of  wear  depending  on  cor¬ 
rosive  wear  decreased  due  to  a  decreasing  time  interval. 
When  rubbing  brass  against  an  oxidized  iron  film  fre¬ 
quency  had  an  effect  similar  to  that  found  for  steel 
against  steel.  It  was  not  possible  to  measure  the  oxida¬ 
tion  of  A1  by  knoop  Impressions  because  the  Al^Oj 

oxide  particles  erode  the  soft  base  Al.  Increasing  the 
temperatures  from  40°  to  200°F  gave  an  Increase  in  the 
volume  of  wear  up  to  72°F,  remained  constant  from  72° 
to  150”F,  and  increased  up  to  200°F. 


HOR.04:001 

Horizons,  Inc.  Dept,  of  Chemistry,  Cleveland,  Ohio. 

CRYSTALLOGRAPHIC  AND  MAGNETOCHEMICAL 
STUDIES  ON  ABOg  GROUP  COMPOUNDS  OF 

LANTHANON  AND  MANGANESE  OXIDES,  by  R.  C. 
Vickery  and  A.  Klann.  Mar.  1,  1957,  7p.  lncl.  tables. 
(Technical  note  no.  1)  (AFOSR-TN-57-122)  (AF  18- 
(603)96)  AD  120477  Unclassified 

Also  published  In  Jour.  Chem.  Phys.,  v.  27:  1161-1163, 
Nov.  1957. 

The  three  rare  earths  studied  were  Pr,  Nd  and  Dy.  A 
Gouy  magnetic  balance  was  used  for  all  magnetic  meas¬ 
urements.  Samples  were  formed  by  firing  at  both  9O0°C 
and  1200°C.  The  observed  susceptibilities  were  com¬ 
pared  with  the  expected  values  by  addition  oi  the  comoo- 
iieut  values.  All  the  products  showed  an  enhanced  sus¬ 
ceptibility  ot  55  to  175^  above  additive  component  values. 
The  firing  of  the  samples  lad  a  greater  effect  on  the  Nd 
systems  than  the  others.  The  Pr  systems  showed  the 
greatest  increase  in  susceptibility.  From  this  it  is 
concluded  that  there  is  alignment  of  the  magnetic  mo¬ 
ments  not  only  of  the  3-d  and  5-d  shells  but  also  hybridi¬ 
zation  of  the  4-f  electrons  of  the  lanthanon  ions.  X-ray 
evidence  showed  little  compound  formation  at  900  “C: 
hut.  after  two  hours  treatment  at  1200"C,  the  perovskite 
pattern  could  be  identified  and  was  apparently  stabilized 
alier  20  hr  firing. 


HOR.04.002 

Horizons,  Inc.  Dept,  of  Chemistry,  Cleveland,  Ohio. 

MAGNETIC  SUSCEPTIBILITIES  OF  ORTHO  AND 
META  VANADATES  OF  NEODYMIUM  AND  PRASEODYM¬ 
IUM,  by  R.  C.  Vickery  and  A.  Klann.  Mar.  1,  1957, 

4p.  incl.  table.  (Technical  note  no.  2)  (AFOSR-TN-57- 
123)  (AF  18(603)96)  AD  120478  Unclassified 

Also  published  In  Jour.  Chem.  Phys.,  v.  27:  1219-1220, 
Dec.  1957. 

The  ortho  vanadates  of  Nd  and  Pr  were  found  to  have 
tetragonal  unit-cells  with  aQ  -  7.30  A  and  cq=  6.45  A. 

The  meta  vanadates  were  found  to  have  cubic  perovskite 
structures  with  unit-cells  of  edge  length  3.90  A.  The 
Nd  vanadates  had  observed  susceptibilities  which  were 
the  same  as  the  additive  values  of  their  components. 

Tie  Pr  vanadates  showed  a  marked  increase  in  their  ob¬ 
served  susceptibilities.  It  was  concluded  that  this  in¬ 
crease  was  due  to  the  multivalent  character  of  both  the 
metal  Ions.  In  these  cases  Heisenberg  exchange  effects 
are  expected  to  be  important. 


HOR.04:003 

Horizons,  Inc.  Dept,  of  Chemistry,  Cleveland.  Ohio. 

PREPARATION  AND  MAGNETIC  PROPERTIES  OF 
PYRCCHLORE-TYPE  TITANATES  OF  NEODYMIUM 
AND  PRASEODYMIUM,  by  R.  C.  Vickery  and  A.  Klann. 
Mar.  1,  1957,  3p.  incl.  table.  (Technic-.;  note  no.  3) 
(AFOSR-TN-57-124)  (AF  18(603'96)  AD  120479: 

PB  126935  Unclassified 

Also  published  In  Jour.  Chem.  Phvs.,  v.  27:  1220-1221, 
Dec.  1957. 

The  x-ray  patterns  of  and  Nd^ThgO^  confirm 

3 

Roth's  theory  that  oxides  of  the  largest  A  ions  wit'* 
tetravalent  ions  give  distorted  pyrochlore  structures, 

3 

whereas  slightly  smaller  A  ions  form  cubic  pyrochlore 
compounds.  X-ray  diffraction  shows  that  compounds 
formed  at  900"C  are  simply  oxide  mixtures,  but  com¬ 
pounds  formed  at  1 200 'C  are  pyrochlore  structures. 
Susceptibility  measurements  also  confirm  this  statement. 
The  ratio  of  Ti  to  the  lanthanon  lias  little  effect  on  the 
x-ray  properties  of  the  products.  However  the  perovskite 
lattice  can  be  changed  to  a  pyrochlore  lattice  by  the 
addition  of  a  lanthanon  oxide.  Tie  magnetic  susceptibility 
of  this  pyrochlore  system  is  largest  when  the  ratio  is 
1  t .  2.3.  The  l’r  systems  exhibited  larger  observed  sus¬ 
ceptibilities  tlan  the  additive  values  >1  ineir  components. 


•  • 
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Horizons,  Inc.  Dept,  of  Chemistry,  Cleveland,  Ohio. 

MAGNETIC  SUSCEPTIBILITIES  OF  FRASEODYMIUM 
AND  TERBIUM  OXIDES,  by  R.  C.  Vickery  and  A.  Ruben. 
May  1,  1958,  lip.  incl  diagrs.  tables,  refs.  (Technical 
note  no.  4)  (AFOSR-TN-58-292)  (AF  18(603)96) 

AD  154197;  PB  135263  Unclassified 

The  x-ray  powder  diffraction  patterns  at  room  tempera¬ 
ture  and  the  magnetic  susceptibilities  in  a  temperature 
range  from  iiquid  nitrogen  to  600°K  have  been  measured 
for  the  three  oxides  of  praseodymium  -  P^Og, 

Ir.u,,.  and  Fru»  -  and  the  three  oxides  of  terbium  - 
oil  2 

Tb,,Oj,  Tbj07,  and  Tb^O^.  The  measured  values  of 

the  magnetic  moments  are  in  good  agreement  with 
theoretical  expectations  and  the  Curie-Weisa  law  up 
to  300°K.  Above  this  temperature  the  temperature- 
susceptibility  curve  shows  a  sharp  change  in  slope  and 
would  yield  considerably  lower  magnetic  moments  if 
extrapolated. 


HOR. 05-001 

Horizons,  Inc.  Dept,  of  Chemistry,  Cleveland,  Ohio. 

AN  UNUSUAL  FORM  OF  NEODYMIUM  SILICATE,  by  R. 

C.  Vickery  and  R.  Sedlacek.  [July  1,  1957]  4p.  incl. 
illus.  [Technical  note  no.  1]  (AFOSR-TN-57-317)  (Also 
bound  as  Appendix  I  with  its  AFOSR-TR-57-86; 
ADTSePrenAF  49(638)5)  AD  132388  Unclassified 

Also  published  in  Research,  v.  10:  371-372,  Sept.  1957. 

An  unusual  form  of  neodymium  silicate  was  observed  in 
the  preparation  of  a  simple,  Pb-based  glans.  Micro¬ 
scopic  examination  of  undissolved  residues  of  Nd^O^ 

showed  that  the  blobs  of  oxide  acted  as  foci  for  the  de¬ 
velopment  of  rosettes  of  needle-Uke  crystals.  Attempts 
tr  is-’.ate  these  crystals  for  analysis  showed  that  they 
were  unattacked  by  warm  H  F,  H2SO^,  HC1,  HNO^,  and 

concentrated  aLkalies.  The  resistance  to  HF  attack  was 
such  that  the  surrounding  glass  matrix  could  be  etched 
away,  leaving  the  crystals  in  relief  above  the  etched  back¬ 
ground.  Some  spicules  of  these  crystals  were  shown  by 
qualitative  microanalysis  to  contain  only  Nd  and  Si02; 

tests  for  l  b  by  the  ditliizone  reaction  gave  negative  re¬ 
sults.  It  was  not  possible  to  determine  crystal  angles  on 
the  specimens  obtained,  but  they  were  observed  to  be 
urns  'tropic,  extinguishing  at  90‘  under  polarized  light. 
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II  in/  >ns.  Inc.  Dept,  of  Chemistry.  Cleveland,  Ohio. 

n  t  it  rs  oi-  low  concentrations  ok  hare 


HOR.  04:004;  HOR.  05:001-003 


EARTH  OXIDES  UPON  REFRACTIVE  INDEX  AND 
DENSITY  OF  A  LEAD  GLASS,  by  R.  C.  Vickery  and  R. 
Sedlacek.  July  1,  1957,  lOp.  incl.  diagr.  tables.  (Techni¬ 
cal  note  no.  2)  (AFOSR-TN-57-318)  (AF  49(638)5) 

AD  132389  Unclassified 

Density  and  refractive-index  observations  were  made 
of  PbSiOj  glasses  containing  relatively  low  concentrations 

(0.1  to  2.0%)  of  rare-earth  oxides.  The  base  glass  was 
equivalent  to  Coming  0120.  In  general,  the  density  and 
refractive-index  measurements  reciprocated  each  other; 
a  general  form  of  graphical  plot  is  shown.  From  the  plot, 
a  correlation  of  effect  is  noted  with  passage  through  the 
rare-earth  series  In  that  the  inclusion  of  heavy  earths, 
of  tunic  size  smaller  than  the  light  group,  produced  aii 
initial  drop  in  density  and  refractive  index  before  in¬ 
creasing  values  for  these  parameters.  The  lighter 
earths  generally  increased  both  density  and  refractive  in¬ 
dex.  Where  ionic  size  is  appropriate,  i.e.,  up  to  ca.  1.1 
A  radius,  the  ion  will  insert  within  the  PbSiOg  lattice. 

This,  being  already  strongly  polarised,  will  devpin^,  a 
further  deformation  and  repulsion  effect  which  leads  to 
ionic  repulsion  and  expansion  of  the  lattice  to  the  point  of 
maximum  stress  before  breaking  down  to  form  a  3-dimen- 
sional  polyhedral  network  that  involves  the  rare  earths  In 
silicate  structures.  The  Introduction  of  La  Into  the  glass 
produced  density  and  refractivity  data  plots  analogous  to 
those  of  the  heavy  earths,  i.e.,  an  initial  dip  and  then  an 
increase;  Sc  adopted  a  data  plot  similar  to  that  of  the 
heavy  earths.  Within  the  heavy  lanthanon  group,  a  certain 
sequence  in  plot  may  be  observed,  the  nadir  shifting  to 
lower  concentrations  of  rare  earths  as  ionic  size  in¬ 
creases. 


HOR. 05:003 

Horizons,  Inc.  Dept,  of  Chemistry,  Cleveland,  Ohio. 

RARE  EARTHS  IN  GLASS  SYSTEMS,  by  R.  C.  Vickery 
and  R.  Sedlacek.  Technical  rept.  Oct.  1,  1956-Sept.  30, 
1957.  Oct.  30,  1957,  lv.  incl.  Ulus,  diagrs.  tables,  refs. 
(AFOSR-TR-57-86)  (AF  49(638)5)  AD  136676 

Unclassified 

Tlie  effect  upon  density  and  refractive  index  has  been 
studied  of  the  inclusion  of  low  concentrations  of  rare- 
earth  ions  in  lead  silicate,  soda-lime,  and  phosphate 
glass  matrices,  Rare-earth  concentrations  of  up  to 
approximately  2  atomic  %  have  no  appreciable  effect 
upon  refractive  indices,  but  a  significant  change  is  noted 
in  density  values.  Such  changes  present  particularly 
noticeable  trends  in  phosphate  glasses;  these  trends 
are  observable  also  to  a  certain  degree  in  soda-lime 
glasses,  but  less  noticeable  in  lead  glasses.  It  is  con¬ 
sidered  that  the  variable  function  of  tlie  lb^*  ion 
obscures  tlie  general  effect  of  rare  earihs  in  lead 
silicate  giasse-.;  but  in  soda-lime,  and  more  specifically 
in  phosphate  -lasses,  evidence  is  highly  satisfactory 
that  the  latitnaiions  (I. a  •  1  u)  (unction  only  as  network 


•  • 
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modifiers,  but  that  scandium  and  yttrium  in  concentration 
’  0-2  and  1.0  atomic  %  function  strongly  as  network 
formers.  This  is  shown  to  be  in  accord  with  concepts 
associating  glass  function  with  cation  electronegativity. 
Observations  are  also  presented  on  the  formation  of  a 
neodymium  silicate,  resistant  to  hydrofluoric  acid;  on 
shifts  and  dissection  of  neodymium  and  praseodymium 
absorption  spectra  in  phosphate  glasses;  and  on  fluo¬ 
rescence  of  glasses  containing  samarium,  europium, 
and  ytterbium.  (Contractor's  abstract) 


HOR.05:004 

Horizons,  Inc.  Dept,  of  Chemistry,  Cleveland,  Ohio. 

ABSORPTION  SPECTRA  OF  RARE  EARTHS  IN 
GLASSES,  by  R.  C.  Vickery  and  R.  Sedlacek.  [1957] 

4p.  incl.  illus.  (Bound  as  Appendix  I!  with  its  AFOSR- 
TR-57-86;  AD  156676)  (AF  49(638)5)  AD  136676(a) 

Unclassified 

Also  published  in  Nature,  v.  181:  39-40,  Jan.  4,  1958. 

In  initiating  research  on  the  effect  upon  physical  prop¬ 
erties  of  rare  earths  in  glasses,  the  absorption  spectra 
of  a  phosphate  glass  (Corning  4600)  containing  varying 
concentrations  of  rare  earths  have  been  examined. 
Contrary  to  earUer  data,  dissection  and  wavelength 
shift  occur  for  certain  neodymium  and  praseodymium 
absorption  bands  while  the  Pr  bands  also  decrease  in 
intensity.  This  evidence  strongly  indicates  the  existence 
of  complex  ions  of  the  type  [Ln(PO.)  ]  in  phosphate 
environments.  *  x 


HOR. 06:001 

Horizons,  Inc.  Dept,  of  Chemistry,  Cleveland,  Ohio. 

STUDIES  ON  RARE  EARTH  CARBIDES.  1,  by  R.  C. 
Vickery,  R.  Sedlacek  and  A.  Ruben.  Jan.  2,  1958, 
lop.  incl.  tables,  refs.  (Technical  note  no.  1)  (AFOSR- 
TN-58-38)  (AF  49(638)80)  AD  148079;  PB  137000 

Unclassified 

Also  published  in  Jour.  Chem.  Soc.  (London),  No.  103- 
498-503.  Feb.  1959. 


The  synthesis  and  some  properties  of  the  higher  car¬ 
bides  of  some  rare  earths  are  reported.  The  reaction 
investigated  is  that  between  rare  earth  oxides  and  car¬ 
bon  at  high  temperatures  and  under  low  pressures  of 
argon.  Carbide  formation  proceeds  via  metal  produc¬ 
tion,  and  interstitial  compounds  can  exist  of  rare  earth 
metal  held  in  die  carbide  lattice.  The  higher  carbides 
(laiCj)  adopt  a  tetragons’  structure,  but  scandium  differs 

from  the  lanthanons  and  yttrium  in  forming  only  a  hexa¬ 
gonal  monocarbide  (ScC):  this  is  basically  attributed  to 
the  small  size  of  the  scandium  ion  which  stencallv  per¬ 


mits  its  association  with  only  one  carbon  atom.  (Con 
tractor's  abstract,  modified) 


HOR. 06:002 

Horizons,  Inc.  Dept,  of  Chemistry,  Cleveland,  Ohio. 

STUDIES  ON  RARE  CARBIDES.  Ill,  by  R.  C.  Vickery, 

R.  Sedlacek,  and  A.  Ruben.  July  17,  1958,  12p.  incl. 
diagrs.  tables,  refs.  (Technical  note  no.  3)  (AFOSR- 
TN-58-593)  (A F  49(638)80)  AD  162117;  PB  136994 

Unclassified 

Also  published  in  Jour.  Chem.  Soc.  (London),  No.  105- 
505-510,  Feb.  1959.  (Title  varies) 

K-edge  adsorption  of  some  rare-earth  carbides  has 
been  studied  in  further  attempts  to  rationalize  the  struc¬ 
ture  of  these  compounds.  The  attainment  of  bivalent 
states  in  samarium  and  ytterbium  carbides  receives 
further  confirmation,  whilst  from  consideration  of  ener¬ 
gy  values  the  "free  electron"  concept  appears  substan¬ 
tiated.  (Contractor’s  abstract) 


HOR.06:003 


Horizons,  Inc.  Dept,  of  Chemistry,  Cleveland,  Ohio 

STUDIES  ON  RARE  CARBIDES.  II,  by  R.  C.  Vickery, 
H.  Sedlacek  and  A.  Ruben.  July  17,  1958,  7p.  incl. 
diagrs.  table.  (Technical  note  no.  2)  (AFOSR-TN-58- 
594)  (AF  49(638)80)  AD  162118;  PB  138751 

Unclassified 


Aiao  pubUshed  ln  Jour.  Chem.  Soc.  (London),  No 
503-505,  Feb.  1959.  (Title  varies) 


The  intrinsic  paramagnetism  of  tervalen1  rare  earth 
ions  is  shown  to  be  affected  only  to  a  minor  depree  upon 
carbide  formation.  Except  for  samarium  and  ytterbium 
carbides,  the  small  negative  difference  noted  between 
theoretical  and  observed  mi  metism  is  attributed  to 
partial  spin  coupling  or  que:  ching  of  the  orbital  angular 
moments.  As  carbides,  samarium  and  ytterbium  are 
considered  to  adopt  their  bivaient  states.  Bohr  magneton 
numbers  and  Curie-Weiss  constants  are  presented  for 
the  carbides  studied,  (Contractor’s  abstract) 


Hormel  Inst.,  Austin  Minn,  see  Minnesota  U.  Hormel 
Inst.,  Austin  Minn. 
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IIT.03.002 

Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 
Chicago. 

A  STUDY  OF  A  FAMILY  OF  LAVES-TYPE  INTER¬ 
MEDIATE  PHASES,  by  R.  P.  Elliott.  Final  rept.  Mar. 
15,  1955-May  14,  1956.  Jan.  18,  1957,  18p.  incl.  dlagrs. 
tables.  (AFOSR-TR-57-12)  (AF  18(600)1399;  con¬ 
tinued  by  AF  18(603)130)  AD  120421  Unclassified 

Paramagnetic  susceptibility  measurements  were  made 
on  binary  and  ternary  Laves-type  phases  of  constant 
atomic  proportions  of  titanium  and  zirconium.  Compari¬ 
son  of  the  susceptibilities  of  the  binary  compounds  with 
the  susceptibilities  ot  the  component  elements  indicates 
that  the  free  electrons  of  the  components  are  contributed 
directly  to  the  compound  lattice.  Measurements  of  the 
ternary  alloy  susceptibilities  indicate  a  nonlinear  func¬ 
tion  with  composition.  This  is  indicative  of  a  complex 
density  of  states  vs  energy  curve  precluding  direct 
calculation  of  the  component  valencies.  Paramagnetic 
trends  of  binary  and  ternary  Laves  compounds  offer 
further  proof  that  the  free  electron  valency  of  the  ele¬ 
ments  of  the  first  transition  series  decreases  as  atomic 
number  increases.  (Contractor's  abstract) 


IIT.04:006 

Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 
Chicago. 

A  NEW  METHOD  FOR  MEASURING  INTEGRATED 
INTENSITIES  PHOTOGRAPHICALLY,  by  L.  V.  Azaroff. 
1 1957]  [5]p.  incl.  illus.  diagrs.  [AF  18(600)1168] 

Unclassified 

Published  in  Acta  Crystallographica,  v.  10:  413-417, 
June  10,  1957. 

A  bent-crvstal  monochromator  is  used  in  conjunction 
with  a  conventional  Buerger  precession  camera.  Each 
reflection  intensity  is  recorded  on  the  film  as  a  rec¬ 
tangular  spot  having  nearly  constant  intensity  across 
ttie  long,  direction  and  a  narrow  plateau  across  the 
short  direction.  Hie  integrated  intensity  is  obtained 
by  direct  measurement  of  the  height  of  this  plateau  with 
a  densitometer.  The  use  of  crystal  monochromatized 
x- radiation  permits  the  recording  of  the  direct  beam 
uu  the  same  film  and  the  determination  of  the  absolute 
value  of  each  intensity.  Tne  use  of  crystal  nuno- 
chromatized  x-radiation  also  permits  increased  ex¬ 
posure  times  to  detect  weak  intensities  owing  to  the 
very  1  iw  back  round  intensity.  The  accuracy  of  tins 
method  nas  been  tested  with  a  CaF,  crystal  and  the 

a.  rcement  between  ubserved  and  measured  structure 
(act  n  s  was  better  than  ?(.  (Contractor's  abstract) 


HT.08:001 

Illinois  Ii  at.  of  Tech.  Armour  Research  Foundation, 

Chicago. 

X-RAY  ABSORPTTMETRY  IN  SYSTEMS  OF  LIGHT 
ELEMENTS,  by  D.  Greenberg.  Final  rept.  Dec.  1,  1955- 
Nov.  30,  1956.  Feb.  6,  1957,  30p.  incl.  illus.  diagrs. 
tables.  (AFOSR-TR-57-13)  (AF  18(600)1563)  AD  120423 

Unclassified 

A  proposed  non-destructive  quantitative  analytical  tech¬ 
nique  for  determining  the  per  cent  composition  of  com¬ 
pounds  composed  of  light  elements  which  utilized  the 
properties  of  the  x-ray  absorption  coefficients  of  these 
tlti.iM.ls  has  betn  investigated.  The  methvd  bwotiK* 
determining  the  absorption  by  the  unknown  of  monochro¬ 
matic  x-rays  at  several  different  wavelengths,  and  the 
subsequent  solution  of  a  series  of  simultaneous  linear 
equations  which  yields  directly  the  densities  of  the  ele¬ 
ments  under  consideration  in  the  unknown  compound.  De¬ 
tailed  descriptions  are  given  of  the  apparatus  used  to 
obtain  fairly  intense  collimated  monochromatic  x-ray 
beams  by  fluorescence  excitation,  as  well  as  of  the  x- 
ray  detection  system.  Data-  is  presented  to  illustrate 
the  stability  and  reproducibility  of  the  apparatus,  and 
experimental  results  are  given  that  support  the  feasibility 
and  applicability  of  the  method.  Suggestions  are  made 
whereby  the  precision  of  the  instrument  could  be  im¬ 
proved  in  subsequent  laboratory  prototypes,  (contractor  s 
abstract) 


IIT.09:001 

Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 
Chicago. 

INVESTIGATION  OF  ELECTROMAGNETIC  LAUNCHERS 
FOR  HIGH-SPEED  PROJECTILES,  by  K.  W.  Miller,  R. 
M.  Bergslien  and  others.  Quarterly  rept.  no.  3,  Oct.  1, 
1956-Dec.  31,  1956.  Jan.  18,  1957,  38p.  incl.  diagrs. 
appendices.  (AFOSR-TN-57-229)  (AF  18(603)56) 

AD  119535  Unclassified 

Work  has  continued  during  the  past  quarter  on  the 
phenomena  which  may  be  expected  to  occur  in  and  near 
the  crossbar  and  under  the  sliding  electric  contact  type 
electromagnetic  launchers.  Skin  effect  and  proximity 
effect  are  shown  to  be  appreciable  witii  important  but 
not  extremely  undesirable  results  by  increasing  re¬ 
sistance  voltage  drop  and  losses,  decreasing  inductance 
or  bar  driving  force,  increasing  force  of  repulsion  be¬ 
tween  rails,  causing  non-uniform  pinch  effect,  and  in¬ 
creasing  heating  under  the  sliding  electrical  contact. 

This  last  result  is  most  serious,  skin  effect  surface 
heat  combining  with  probable  local  parasitic  currents 
to  increase  temperature  otherwise  expected  due  to  fric¬ 
tion.  contact  voltage  drop,  arcing  and  other  heat  prod"C- 
ing  causes.  A  long  slender  crossbar  is  advantageous 
and  perhaps  a  Ini  ltudinally  laminated  rail  surface 
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may  be  required  to  Improve  operation  of  the  sliding 
contact.  The  following  appendices  are  included: 


Appendix  A  -  Transient  Skin,  Proximity,  Pinch,  Repul¬ 
sion  and  Temperature  Effects  In  Ralls;  Appendix  B- 
Diffusion  of  Electric  Current  Into  Rods,  Tubes,  and  Flat 
Surfaces;  and  Appendix  C  -  Parasitic  Currents  at  Sliding 
Contacts. 


I1T.09:002 

Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 
Chicago. 

STUDY  OF  ELECTROMAGNETIC  GUN,  by  K.  W.  Miller 
and  R.  M.  Bergslien.  July  1957,  43p.  incl.  dtagrs. 
(Technical  note  no.  1)  (AFOSR-TN-57-244)  (AF  1G- 
(603)56)  AD  126541  Unclassified 

Also  published  in  Troc.  Second  Hypervelocity  and 
Impact  Effect  Symposium,  Naval  Research  Lab., 
Washington,  D.  C.  (May  22-24,  1957),  Washington, 

Naval  Research  Lab.,  v.  1:  127-151,  Dec.  1957. 

A  general  review  is  presented  of  the  field  of  electro¬ 
magnetic  accelerators  tor  high  speed  projectiles.  All 
three  of  the  basic  electromagnetic  gun  types  -  Induction 
solenoid,  repulsion  coll  and  parallel  rail  d-c  gun  — 
involve  difficult  problems  which  must  be  resolved.  A 
major  problem  inherent  to  all  types  is  that  enormous 
amounts  of  electric  energy  are  required  to  accelerate 
even  relatively  small  masses  to  hypervelocities.  Elec¬ 
tromagnetic  energy  converters  in  the  form  of  the  homo- 
polar  generator  and  Inverse  electric  gun  and  capacitive 
and  inductive  shortage  devices  offer  some  promise. 
However,  it  the  present  time  no  conclusion  can  be  made 
as  to  the  best  possible  source.  Other  problems  Inherent 
in  all  gun  types  are  mechanical  and  aerodynamic  fric¬ 
tion,  skin  and  proximity  effects,  large  magnetic  forces, 
and  definite  thermal  limitations.  The  induction  and  re¬ 
pulsion  type  guns  involve  very  serious  timing  problems, 
while  the  parallel  rail  d-c  gun  involves  a  complex  slid¬ 
ing  contact  problem.  The  comparative  merits  and  limita¬ 
tions  of  the  three  types  of  guns  require  further  theoreti¬ 
cal  and  experimental  analysis  to  choose  among  them. 
(Contractor's  abstract) 


11T.09  003 

Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 

Cnicago. 

H  EC  1HOMAGNET1C  ACCELERATION  OF  1UGH- 
STEED  PROJECTILES.  Aug.  1957.  Ip.  (AFOSR-TN- 
57-5471  (In  its  1957  Annual  rept.,  p.  28)  (AE  18(603)56) 

Unclassified 

To  sludv  ablation  and  impact  problems  associated  wlUi 
In  h- altitude  aircraft  and  missiles,  the  Air  Force  re- 
luiies  means  for  accelerating  pellets  to  extremely 
In  h  vci  xuttrs.  The  Air  F  >rcr  Office  of  Scientific  Re¬ 


search  placed  a  project  with  the  Foundation  to  study  the 
application  of  electromagnetic  principles  to  the  design 
of  a  high-velocity  accelerator.  The  goal  Is  to  achieve 
velocities  In  the  order  of  25,000  to  35,000  ft/sec 
with  pellets  of  controlled  shape,  mass,  and  mate¬ 
rial.  Part  of  this  velocity  range  Is  higher  than  the  es¬ 
cape  velocity  from  the  earth.  Acceleration  by  electro¬ 
magnetic  means,  such  as  Is  used  In  conventional  elec¬ 
tric  motors,  may  not  be  subject  to  as  low  theoretical 
limitations  as  other  methods  presently  used  tor  obtain¬ 
ing  high  velocities.  This  project  Involves  theoretical 
and  experimental  investigation  of  the  phenomena  and 
limitations  associated  with  high-speed  electromagnetic 
accelerators.  A  small-scale  electromagnetic  acceler¬ 
ator  Is  currently  being  constructed.  (Contractor  s 
abstract) 


HT.09:004 

Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 
Chicago. 

INVESTIGATION  OF  ELECTROMAGNETIC  LAUNCHER 
FOR  HIGH-SPEED  PROJECTILES,  by  J.  L.  Radnlk  and 
A.  Bak.  Final  rept.  May  1958,  67p.  incl.  lllus.  diagrs. 
tables.  (AFOSR-TR-5B-B4)  (AF  18(603)56)  AD  15B393; 
PB  135363  Unclassified 

The  design  and  performance  characteristics  of  a  par¬ 
allel  rail  electromagnetic  accelerator  were  studied  to 
determine  the  feasibility  of  the  linear  motor  accelerator 
as  a  research  tool  capable  of  accelerating  small  par¬ 
ticles  to  velocities  of  25,000  ft/sec  and  above.  The 
program  consisted  of  a  study  of  the  basic  electro¬ 
mechanical  relationships,  a  study  of  suitable  energy 
sources,  and  the  design,  construction,  and  evaluation 
of  an  experimental  accelerator  system.  More  than 
100  test  projectiles  were  fired  with  a  10  ft,  two  turn 
experimental  accelerator  energised  by  a  12,500  j 
capacitor  bank -transformer  arrangement.  A  maxi¬ 
mum  muzzle  velocity  of  1990  ft/sec  was  attained  with 
a  5.B  g  steel-aluminum  projectile  at  a  conversion 
efficiency  of  8.5%.  The  best  results  were  obtained 
with  projectiles  having  a  hard  metallic  sleeve  which 
partially  confined  the  molten  metal  at  the  contact  sur¬ 
faces.  From  this  work  It  was  concluded  that  the  most 
serious  problem  In  achieving  hypervelocities  with  the 
parallel  rail  electromagnetic  accelerator  is  the  contact 
problem.  The  use  of  multiple  turns  and  a  projectile  de¬ 
sign  which  minimizes  the  arcing  loss's  appear  to  be  the 
most  promising  approaches.  Inductive  and  capacitive 
storage  were  concluded  to  be  the  most  suitable  energy 
sources  lor  a  parallel  rail  hypervelocity  accelerator 
installation.  (Contractor's  abstract) 
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HT.  10:001 

Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 
Chicago. 

RADIATION  SYNTHESIS  OF  FLUORINATED  ARO¬ 
MATIC  COMPOUNDS,  by  P.  Y.  Feng  and  L.  Mamula. 
[1957]  5p.  lncl.  diagrs.  (AFOSR-TN-57-537)  (AF  18- 
(603)121)  AD  136523  Unclassified 

A  series  of  radiation  induced  cross-halogenations  were 
observed  which  are  exemplified  by  these  overall  reac¬ 
tions:  (I)  CgHg  +  CF4  -  C5H5CF3  ♦  HF  and  (2)  CgHg  + 

CF4  -  CgHgF  +  CHF.  Other  systems  studied  included 

C  H  or  C„H,CH-  Irradiated  together  with  v  rays;  the 
6  6  6  5  3 

liquid  portions  were  then  analyzed  by  means  of  an  IR 
spectrophotometer.  The  data  Indicate  the  formation  of 
C  H  CF„  C-H,F,  and  CHF,.  The  formation  of  HF  was 
6  5  3  6  5  * 

indicated  by  the  attack  on  the  walls  of  the  capsules. 
Under  the  conditions  of  the  experiments  CF4  dissolved 

in  benzene  according  to  Henry’s  law,  and  the  G(radical) 
values  of  CF4  -  benzene  systems  were  of  the  order  of 

0.7  to  1.1  as  determined  by  the  diphenyl  picryl  hydrazyl 
method. 


IIT.  10:002 

[Illinois  Inst,  of  Tech.)  Armour  Research  Foundation, 
Chicago. 

THE  USE  OF  POLYMER  DEGRADATION  REACTIONS 
IN  RADIATION  DOSIMETR”  (Abstract),  by  P.  Y.  Feng. 
[1957]  (l]p.  [AF  18(603)121]  Unclassified 


Presented  at  meeting  of  the  Amer.  Nuclear  Soc., 
New  York,  Oct.  28-31,  1957. 


Published  in  Second  Winter  meeting  of  the  Amen  ^ 
Nuclear  Soc.  Program  and  Abstracts,  Oct.  29.  1957, 

p.  47. 


IIT.10:003 


Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 
Chicago. 


PREPARATION  OF  FLUOR OCHEMICALS  BY  RADIA¬ 
TION  INDUCED  CROSS-FLUORINATION.  Technical 
rept.  Sept.  16,  1956-Sept.  15,  1957.  Dec.  2,  1957,  42p. 
incl.  diagrs.  tables,  refs.  (AFOSR-TN-58-20)  [AF  16‘ 
/flAonoii  in  lionKO'  An  i$nGl6  Unclassified 


The  radiation  behavior  of  a  number  of  fluorine  com¬ 
pounds,  including  CF4,  CHF ,,  CF^Clj,  CFClj, 

c2F4C12,  CgHgF  and  CgHjCF,  In  the  presence  of  ben¬ 
zene  and  other  organic  compounds  was  studied.  Di¬ 
phenyl  picryl  hydrazyl  disappearance  and  polymer  deg¬ 
radation  experiments  showed  that  the  fluorine  compounds 
studied  have  considerably  lower  radiation  sensitivities 
than  the  corresponding  chlorine  or  bromine  compounds. 
Irradiation  of  solutions  of  the  fluorocarbons  in  benzene 
produced  aromatic  fluorine  compounds  with  a  total  G 
value  up  to  approximately  3  in  the  more  favorable  cases 
in  spite  of  the  known  stability  of  fluorocarbons  toward 
attack  by  radicals.  On  the  basis  of  the  radical  yield 
data,  it  was  concluded  that  free  radical  reactions  cannot 
be  responsible  tor  the  formation  of  all  of  the  fluorinated 
aromatic  compounds.  Ion-molecule  reactions  in  the 
liquid  state  are  suggested  as  a  possible  contributing  ^ 
factor  to  the  observed  reaction  results.  (Contractor’s 
abstract) 


HT.  10:004 

Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 
Chicago. 

RADIOLYSIS  OF  CF^CgHg  SYSTEMS,  by  P.  Y.  Feng 

and  L.  Mamula.  ]1956]  [2]p.  incl.  diagrs.  (AF  18(603)- 

Unclassified 

Published  In  Jour.  Chem.  Phys.,  v.  28:  507-508,  Mar. 

795£ 


Conventional  dosimetry  systems  employing  aqueous 
solutions  of  solid  materials  can  be  applied  to  organic 
svstems  only  after  corrections  for  absorption  dif¬ 
ferences.  Moreover,  many  of  the  dosimeter  systems 
are  applicable  only  to  limited  radiation  dosage  ranges 
because  of  their  inherent  limitations,  such  as  the 
ferrous  sulfate  dosimeter,  or  their  intended  range,  e.g., 
the  ceric  sulfate  dosimeter.  The  radiation  Induced 
degradation  of  polymers  in  solution  may  be  used  as  a 
dosimetry  system  with  a  wide  dosage  range  and  an  easy 
lueth  si  t  measurement.  It  is  shown  that  radiation 
d  ,s-».  es  over  four  orders  of  magnitude  can  be  measured 
readily  with  one  dosimetry  system.  Experimental  work 
was  performed  with  polystyrene  in  halogen  containing 
s  , lvents  Hie  effects  of  concentration,  molecular  weight 
and  d  .sage  were  studied.  The  results  and  a  detailed 
analysis  !  them  are  reported. 


Infrared  spectra  of  the  radiation  induced  cross- 
halogenation  in  carbon  tetrafluoride  -  benzene  systems 
indicates  the  presence  of  C6H5CFV  CgHjF,  and  CHF,, 

as  well  as  HF.  It  is  concluded  that  a  free  radical 
Induced  reaction  is  not  responsible  for  these  products, 
but  perhaps  rather  an  ionic  reaction  takes  place. 

IIT.  10:005 

[Illinois  Inst,  of  Tech.]  Armour  Research  foundation. 
Chicago. 

RADIATION  EFFECT  IN  ORGANIC  FLUORINE  COM- 
1  Ol’NilS  (Abstract),  by  P.  Y.  Feng  and  L.  Mamula. 

1 1658] '2]p.  incl.  tables.  ]AF  18(603)121]  l nclassifled 
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HT.  10:006;  HT.  11:001 


Presented  at  Fourth  annual  meeting  of  the  Amer. 
Nuclear  Soc.,  Los  Angeles,  Calif.,  June  2-5,  1058. 

Published  in  Trans.  Amer.  Nuclear  Soc.,  v.  1:  30-40, 
June  1958. 

Irradiation  of  solutions  of  the  simple  fluorocarbons, 

e.g.,  carbon  tetrafluoride  in  aromatic  hydrocarbons, 

produces  metathetical  products  as  exemplified  by 

the  reaction  CF.  +  C.H.  -  C^H.F  ^  CHF,  or 
4  6  6  6  5  3 

CF4  +  CgHg  -  CgHgCFj  +HF.  The  yields  of  these 

metathetical  products  increase  with  the  CF.  to  C.H. 

4  bo 

ratio.  The  highest  yield  so  far  corresponds  to  a 
G  (CgHgCFj  +  CgHgF)  of  3,  and  was  obtained  with  the 

CF^-CgHg  system  under  approximately  four  atmos¬ 
pheres  CF^  pressure.  Results  are  given  of  other  sys¬ 
tems  studied.  If  the  C.Il.CF,  and  C.H.F  from  the 
irradiation  of  CF^  and  CgHg  was  produced  by  a  radical 

process,  only  radical  combination  processes  can  be 
responsible  for  the  observed  products  because  CF^ 

is  Inert  toward  attack  by  C.H.  or  H  radicals  whereas 
6  5 

F  or  CFj  form  either  addition  or  degraded  products 
with  CgHg.  Using  the  dpph  method,  the  G  (radical) 

values  of  a  series  of  fluorine  compounds  have  been 
determined  and  are  shown  in  this  report.  A  number  of 
radical  combination  processes  in  addition  to  those  lead¬ 
ing  to  CgKgCFj  and  CgH^F  formation  are  possible. 

Furthermore,  the  diphenyl  picryl  hydrazyl  technique 
gives  as  a  rule  the  highest  radical  yields  in  the  litera¬ 
ture.  On  the  basis  of  radical  yield  data  alone,  one 
would  expect  a  maximum  G  (CgH^F  ♦  CgHgCF,,)  value 

of  the  order  of  $  PGr,  where  P  is  the  probability  of  the 

radical  combination  reaction  leading  to  the  observed 
product  and  is  of  the  order  of  0.1  (the  factor  f  comes 
from  the  fact  that  2  radicals  are  needed  to  form  one 
molecule).  Thus  the  G  (CgHgCFj  ♦  CgHgF)  value 

should  be  of  the  order  of  0.1.  The  observed  rather  high 
value  of  G  must  therefore  be  due  to  mechanisms  other 
than  those  of  a  radical  nature,  and  reae tlon  mechanisms 
involving  ionic  species  are  suggested.  Irradiation  of 
solutions  of  polystyrene  in  fluorinated  liquids  results 
in,  among  others,  degradation  of  the  polymeric  mate¬ 
rial.  Comparison  of  the  polymer  degradation  data  in 
such  systems  with  data  from  the  degradation  of  poly¬ 
styrene  in  CCl.,  C.H..  etc.,  shows  also  that  the  radia- 

s  6  6 

turn  stability  of  the  fluorine  compounds  approaches 

those  of  tiie  corresponding  hydrogen  analogs  and  are 

much  lower  than  those  of  the  chlorine  analogs.  In 

addition,  whereas  energy  transfer  occurs  readily  from 

C.ii-  to  CCl,  mCCl.-C-H,  systems,  the  transfer  of 
6  6  4  4  6  6 

absorbed  radiation  energy  from  CgHg  to  compounds 

such  as  C..ii  f  is  of  only  minor  imp  irlance.  such 
6  5 


differences,  as  are  expected  on  the  basis  of  energy 
level  consideration,  are  also  confirmed  in  the  expert 
ments. 


HT.  10:006 

Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 
Chicago. 

RADIATION  CHEMISTRY  OF  ORGANIC  HALOGEN 
COMPOUNDS  (Abstract),  by  P.  Y.  Feng.  [1958]  [l]p. 

(AF  18(603)121)  Unclassified 

Presented  at  Internat'l.  Congress  of  Radiation  Research, 
Burlington,  Vt.,  Aug.  11-15,  1958. 

Published  in  Radiation  Research,  v.  9:  113,  July  1958. 

Radiation  chemistry  of  organic  halogen  compounds  is 
an  interesting  subject  in  view  of  the  high  radiation  sensi¬ 
tivity  of  the  organic  chlorine,  bromine,  and  iodine  com¬ 
pounds  and  the  relative  radiation  stability  of  organic 
fluorine  compounds.  In  this  paper,  recent  experimental 
results  supplementing  publications  elsewhere  which  re¬ 
port  work  in  progress  at  the  Foundation  will  be  de¬ 
scribed,  including  diphenylpicrylhydrazyl  disappearance, 
gas  yield,  polymer  degradation,  and  product  analysis. 

As  a  rule,  it  has  been  found  that  the  radiation  stability 
of  fluorinated  organic  compounds  is  far  greater  than 
that  of  the  other  halogenated  compounds  and  compares 
with  that  of  the  corresponding  hydrocarbons.  The  effect 
of  the  nalogen  groups  on  the  radiation  behavior  of  a 
molecule  is  found  to  be  usually  additive.  For  mixtures 
containing  the  halogenated  organic  compounds,  energy 
transfer  processes  are  generally  feasible,  but  there  are 
also  processes  which  cannot  be  adequately  explained  by 
radical  mechanisms.  Such  reactions  will  be  described 
and  the  possibility  of  liquid  phase  ion- molecule  reactions 
will  be  discussed. 


tlT.l  1:001 

Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 
Chicago. 

A  STUDY  OF  A  FAMILY  OF  LAVES-TYPE  INTER¬ 
MEDIATE  1HASES,  by  R.  P.  Eiliott.  Final  technical 
rept.  Feb.  21,  1958.  15p.  incl.  diagrs.  (AFOSR-TR-58- 
49)  (AF  18(603)  130:  continuation  of  AF  18(600)1399) 

AD  154199  Unclassified 

Ternary  alloys  between  binary  1-aves-type  phases  of 
transition  elements  have  been  used  to  investigate  the 
valencies  of  the  transition  elements.  Systems  containing 
constant  atomic  proportions  of  niobium,  tantalum,  and 
hafnium  indicate,  as  had  previous  systems  containing 
titanium  and  zirconium,  that  the  valencies  of  the  first 
transition  series  decrease  continuously  with  increasing 
atomic  nun.ber.  On  the  basis  of  the  previously  calculated 
valencies,  values  between  three  and  four  were  calculated 
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Dr  the  valencies  of  niobium,  molybdenum,  hafnium, 
tantalum,  and  tungsten.  Limited  data  Indicate  that  the 
valencies  of  the  second  and  third  transition  series  in¬ 
crease  and  then  decrease  with  increasing  atomic  num¬ 
ber.  Generalizations  concerning  the  variation  of  valency 
l„r  a  given  group  eould  not  be  made.  Ur.reeoneUatle 
data  indicate  that  factors  other  thar.  the  free  electronic 
valency  are  affect! nr  the  free  energy  and  hence  the 
miscibility  ranges  of  the  ternary  Laves  phases.  (Con¬ 
tractor's  abstract) 


IIT.12  00! 

Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 
Chicago. 

I HOTOELASTIC  STUDY  OF  STRESS  WAVE  PROPA¬ 
GATION  IN  LARGE  PLATES,  by  J.  W.  Dally,  A.  J. 

Du  re  111,  andW.  F.  Riley.  Nov.  5,  1958,  28p.  ir  cl.  iUus. 
diagrs.  table.  (AFOSR-TN-58-748)  (AF  18(603)144) 

AD  162271;  PB  138061  Unclassified 

Dynamic  photoelastic  methods  with  a  low  modulus 
urethane  rubber  compound  as  the  model  material  were 
employed  to  study  wave  propagation  in  large  plates. 

The  loading  was  accomplished  by  using  small  package 
explosives  in  the  form  oi  electrical  primers.  The 
charges  .ere  placed  at  the  corner  and  center  of  one 
long  side  of  a  large  rectangular  plate.  It  was  found 
that  the  photoelastic  fringe  patterns  could  in  certain 
cases  be  related  to  the  dilatational  and  distortions; 
waves  produced  by  the  explosion.  The  eftect  nl  the 
reflection  of  the  dilatational  wave  at  glancing  incidence 
was  to  increase  the  boundary  fringe  order  at  the  leading 
edge  of  the  wave  by  about  50%.  The  maximum  fringe 
order  which  moved  along  an  interior  line  decayed  as 
It  propagated  away  from  the  point  of  load  application 
-3/2 

as  a  function  of  r  .  (Contractor's  abstract) 


UT.i2:002 

Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 
Chicago. 

A  I'HOTOELASTIC  APPROACH  TO  TRANSIENT  STRESS 
PROBLEMS  EMPLOYING  LOW  MODULUS  MATERIALS, 
by  J.  W.  Dally,  W.  F.  Riley,  and  A.  J.  Durelli.  Oct. 

1958.  3Gp.  incl.  tllus.  diagrs.  refs.  (AEOSH-TN-58-891) 
(AF  18|M)3)I44)  AD  204138;  l’B  139408  Unclassified 

Alsu  published  in  Juur.  Appl.  Merit.,  v.  2G:  C13-C20. 

Dec.  1959! 

An  attempt  was  made  to  develop  a  method  for  studying 
dynamic  stress  distributions  by  using  pliotoelastictly 
and  low-modulus  materials.  Hysul  8705.  a  urethane 
rubber  compound,  was  selected  as  the  most  promising 
low- in  dolus  material.  TS;e  mechanical  and  optica! 
pr  perties  uf  Ifysul  8705  were  studied  under  static  and 


ITT.  12: 001  -  IIT.12.004 


dynamic  loadings.  The  modulus  of  elasticity  and  the 
strain  fringe  value  were  dependent  on  the  rate  of  loading. 
Poisson's  ratio  and  the  stress  fringe  value  were  1  de¬ 
pendent  of  the  rate  of  loading  for  strain  rates  greater 
than  8  in./in./sec.  The  specific  energy  loss  for  the  ma¬ 
terial  was  about  1D%  tut  the  sites*  ranges  aseotialed 
with  photoelastic  determinations.  Experimental  obser¬ 
vations  of  photoelastic  fringe  patterns  in  a  rectangular 
strut  subjected  to  axial  Impact  were  made  to  Illustrate 
the  potential  of  the  method.  Three  different  end  condi¬ 
tions  wera  imposed  on  the  unloaded  end  of  the  strut; 

(1)  a  free  end  normal  to  the  axis,  (2)  a  fixed  end  normal 
to  the  axis,  and  (3)  a  free  end  Inclined  45°  to  the  axis. 

The  fringes,  in  rases  where  etude  were  nertna!  to  the 
axis,  followed  the  same  law  of  reflection  as  the  law  for 
stresses  given  by  elementary  wave  theory.  (ASTLA 
abstract) 


IIT.12:003 

Illinois  inst.  ol  Tech.  Armour  Research  Foundation, 
Chicago. 

STRESS  CONCENTRATION  FACTORS  UNDER  DYNAMIC 
LOADING  CONDITIONS,  by  A.  J.  Durelli,  J.  W.  Dally, 
and  W.  F.  Riley.  Dec.  1958,  23p.  Incl.  il!us.  diagrs. 
table.  (AF06R-TN- 53-892)  (AF  18(603)144) 

AD  204137,  PB  139407  \3ncVa*S‘,iie4 

Dynamic  photoelastic  methods,  with  a  low  modulus 
urethane  rubber  as  the  model  material,  were  employed 
to  study  st.es*  concentration*  resulting  From  geometric 
discontinuities  in  rectangular  bars  subjected  to  an  axial 
impact.  The  impact  was  applied  by  dropping  a  weight 
on  one  end  of  the  bar,  and  the  dynamic  fringe  patterns 
were  photographed  with  both  a  Fastax  camera  and  a 
mlcroflash-stlll  camera  combination.  The  results  o! 
the  investigation  showed  that  the  maximum  stress  in  a 
rectangular  bar  with  a  central  circular  hole  occurs  at 
the  same  minimum  section  for  static  or  dynamic  load¬ 
ing.  and  the  stress  concentration  factors  are  the  same. 
Whether  the  coincidence  of  the  static  and  dynamic  stress 
concentration  factors  is  a  general  law  remains  to  be 
established.  It  was  also  established  in  the  investigation 
that  the  average  velocity  of  tringe  propagation  through 
the  region  of  the  discontinuity  is  the  same  as  the  velocity 
of  fringe  propagation  in  a  region  of  the  bar  far  removed 
from  the  discontinuity.  Thus,  a  fringe  reaches  a  point 
after  the  discontinuity  at  the  precise  time  it  would  have 
reached  ilie  point  had  the  discontinuity  not  been  present. 
(Contractor’s  abstract) 


IIT.12.004 

Illinois  Insi.  of  Tech.  Armour  Research  Foundation, 
Chicago. 

DEVELOPMENTS  IN  THE  AFRLlCAl  ION  OF  THE 
GRID  METHOD  TO  DYNAMIC  PROBLEMS  bv  A.  J 
Durelli.  J.  W.  Dally,  andW.  P.  Riley.  Dec.  1958,  26t  . 


AIR  FORCE  SCIENTIFIC  RESEARCH 


irr.  13:001,  002;  UT.  14:001,  002 


incl.  illus.  diagrs.  (AFOSR-TN-58-893)  (AF  18(603) 
144)  AD  204136;  PB  137783  Unclassified 

Also  published  in  Jour.  Appl.  Meet .,  v.  26:  629-634, 

Dec.  1959. 

Hie  grid  method  for  use  In  dynamic  stress  studies  Is 
discussed.  A  rubber- thread  grid  network  in  a  low 
modulus  model  material  (a  urethane  rubber  known  as 
Hysol  8705)  was  used  in  conjunction  with  a  microflash 
light  source  to  record  grid  distortions  and  photoelastic 
fringe  patterns  in  a  model  subjected  to  dynamic  loading 
conditions.  By  considering  a  strut  subjected  to  axial 
impact  it  was  possible  to  establish  that  the  static  and 
dynamic  values  Poisson's  ratio  were  Identical,  and 
the  strain  fringe  value  of  the  material  varied  with  strain 
rate.  In  addition,  stresses  in  the  axial  and  transverse 
directions  were  determined  along  the  centerline  of  the 
strut.  Finally,  the  methods  established  were  applied  to 
the  problem  of  a  circular  disk  subjected  to  diametrical 
impact  and  both  principal  stresses  were  determined 
along  a  vertical  diameter  at  one  Instant  during  impact. 


11T.13  001 

Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 
Chicago. 

PROPERTIES  OF  SULFIDE  SEMICONDUCTORS,  by 
J.  W.  Buttrey.  Technical  rept.  no.  1,  Jan.  1-Dec.  31, 
1957.  July  1.  1958,  7p.  incl.  diagrs.  (AFOSR-TN-58- 
596)  |AF  49(638)112)  AD  162120  Unclassified 

A  study  has  been  carried  out  on  the  fabrication  methods 
and  electrical  characteristics  of  a  group  of  sulfides, 
seleiiides,  and  tellurides.  Unsuccessful  attempts  have 
been  made  to  labricate  semiconductors  from  either 
MoSg  or  NiS  because  of  cracking  or  high  reactivity. 

Samples  .f  SbjSej,  ZnTe,  PbTe,  and  AgTe  samples 

were  prepared  by  melting  the  constituents  in  a  fused 
ou.iitr.  tube  in  a  hydrogen  atmosphere.  The  SbjS«j 

sample  showed  semiconducting  properties  with  an  acti¬ 
vation  energy  ol  0.81  ev.  Hall  measurements  on  a 
ZnTe  sample  indicated  a  carried  tensity  In  excess  of 
20 

5  x  10  cc  and  thus  metallic  conductivity. 


11  r.13  002 

Illinois  lust,  of  Tech.  Armour  Research  Foundation. 
Chicago, 

1  KOI  EimES  OF  Sl'l . FIDE  SEMICONDUCTORS,  by  J. 
W.  liuttiey.  Technical  rept.  no.  5.  Ja  i.  1-Mar.  31. 

195s.  July  9.  1958,  6p.  Hid.  diagr.  table.  (AFOSH-TN- 
5n  644  (AF  49  638)112  AD  162176  Unclassified 

A  senes  t  samples  of  As,Tej  and  Sb^Se^  have  been 
,  rc,  ared  in  pure  and  d^i  ed  f.  rm  arid  j  reltininarv  meas¬ 


urements  begun  on  these  samples.  Hall  effect  measure¬ 
ments  have  been  made  and  these  measurements,  together 
with  thermoelectric  measurements,  show  that  all  the 
samples,  doped  and  undoped,  are  p  tyoe  semiconductors. 

Carrier  densities  of  the  order  of  lO1*’  -  10^°  carriers 
per  cc  are  measured  for  all  the  samples.  The  sample 
with  the  highest  carrier  density  is  a  "pure"  As„Te3 

sample  which  was  zone  refined.  (Contractor's  abstract) 


IIT.14:001 

Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 
Chicago. 

THE  RESPONSE  OF  CRYSTAL  PHOSPHORS  TO  NU¬ 
CLEAR  RADIATION,  by  L.  Reiffel.  June  4,  1957,  52p. 
incl.  illus.  diagrs.  tables.  (Technical  note  no.  1) 
fAFOSR-TN-57-313)  (AF  49(638)113)  AD  132384 

Unclassified 

The  utility  of  a  parameter  other  than  temperature  is 
being  Investigated  for  its  effect  on  luminescence  be¬ 
havior  of  tlie  simple  alkali  halide  phosphors.  The  effect 
of  pressure  on  luminescent  systems  is  examined  with 
particular  reference  to  the  phosphorescent  decay  of 
long-lived  traps  in  Tl-activated  Nal.  Important  pa¬ 
rameters  of  the  trapping  centers  may  be  obtained  by 
subjecting  the  phosphor  to  hydrostatic  stress  during 
phosphorescent  decay.  Increased  pressure  tends  to 
favor  configurational  coordinate  distances  smaller  than 
equilibriipn  values,  while  thermoluminescence  experi¬ 
ments  and  other  techniques  which  rest  on  variations 
in  temperatures  carry  the  system  with  equal  probability 
to  larger  and  smaller  than  equilibrium  values  of  con¬ 
figurational  coordinates.  The  critical  displacement  of 
I*  from  their  equilibrium  position  which  allows  thermal 
collapse  of  a  specific  trap  In  Nal  (Tl)  is  «0.19A  (an 
outward  displacement).  For  another  trap  in  the  same 
material,  thermal  collapse  sets  in  with  the  ions  moved 
inward  by  -0.045A.  TTie  elfect  of  these  displacement 
values  is  observed  as  a  change  in  phosphorescent  life¬ 
time  under  pressure.  Ab  a  second  illustration  of  the 
utility  of  pressure,  a  type  of  experiment,  termed  the 
pressure  break,  was  devised  which  is  essentially  equiva 
lent  to  experiments  where  the  temperature  ol  the  phos¬ 
phor  is  changed  over  large  ranges,  almost  instantane¬ 
ously.  The  ability  of  the  p.iosphor  to  stand  rapid  plea¬ 
sure  changes  permits  experiments  to  be  conducted  at 
essentially  constant  light  sum  in  the  crystal.  Hie 
technique  is  still  in  the  early  stages  ol  development. 


UT.  14.002 

Illinois  Inst,  of  Tech.  Armour  Research  Foundation, 
Chicago. 

F'H FISSURE  EFFECTS  IN  LUMINESCENCE,  by  1.. 
Retfiel.  May  26,  195b.  17p.  Incl.  illus,  diagrs.  (AF  49- 
(638)1  131  Unrlassilied 
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Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Chicago, 
111.,  Mar.  27-29,  1358. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series 
11.  v,  3:  137,  Mar.  27,  1958. 

Also  published  in  Proc.  lnternat'l.  Conf.  on  Solid  State 
Physics  in  Electronics  and  Telecommunications, 
Brussels  (Belgium)  (June  2-7,  1958),  N.  Y.,  Academic 
Press,  v.  4  (Part  2):  697-704,  1960. 

Study  is  made  of  the  effect  of  pressure  on  the  isothermal 
phosphorescent  decay  of  thallium-activated  alkali  halides. 
Data  is  included  on  so-called  pressure  break  experi¬ 
ments  which  involve  rapid  changes  in  pressure  such 
that  the  light  sum  in  the  crystal  remains  sensibly  con¬ 
stant  during  the  pressure  change.  This  method  has 
great  advantage  when  dealing  with  very  long-lived  traps 
where  isobarlc  runs  of  extraordinary  duration  would  be 
required.  It  is  shown  that  first  order  kinetics  may  be 
used  to  explain  both  the  changes  in  brightness  occa¬ 
sioned  by  pressure  transients  and  the  changes  in  life¬ 
time  produced  by  static  pressurization.  The  activation 
volumes  required  for  the  one  process  also  fit  the  data 
for  the  other  process  in  the  case  of  Nal(Tl).  (Con¬ 
tractor’s  abstract,  modified) 


11T. 05:002 

Illinois  Inst,  of  Tech.  Dept,  of  Chemistry,  Chicago. 

CRYOSCOP1C  BEHAVIOR  OF  HjO  AND  HNOj  IN 

FUSED  AMMONIUM  NITRATE,  by  A.  G.  Keenan.  Feb. 
1957,  8p.  incl.  diagr.  table,  rsfs.  (Technical  note  no.  2 
(6101))  (AFOSR-TN- 57-32)  (Also  bound  with  its  Final 
rept.  Sept.  1,  1954-Sept.  1,  1951);  AEOSR-TR-5V48; 

AD  132478)  (AF  18(600)1148)  AD  115067 

Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  61:  780-782, 


lljO  and  HNOj  have  been  studied  cryoscopically  as 
solutes  in  NH^NOjmelts.  HjO  alone,  as  well  as  mixtures 

of  the  2  solutes,  show  v- factors  of  unity  based  on  stoi¬ 
chiometric  mole  fraction  concentrations  determined  by 
analysis  of  the  melts.  A  consistent  set  of  molecular 
species  is  postulated  to  account  for  the  observed  v- 
factor  and  the  results  related  to  proposed  mechanisms 
for  tiie  thermal  decomposition  of  NH^NOj.  (Contractor's 
abstract) 


HT.  05  003 


[18]p.  incl.  dlagrs.  tables,  refs.  (AFOSR-TR-57-48) 

(AF  18(600)1148)  AD  132478;  PB  138490 

Unclassified 

An  ultraviolet  spectroscopic  investigation  was  made  of 
thin  fused  NH4NOj  samples.  The  data  show  the  manner 

in  which  the  resolution  deteriorated  in  other  samples, 
and  the  way  in  which  the  total  absorbance  was  decreased 
where  the  mounting  was  less  successful.  The  film  was 
shown  to  be  heterogeneous  because  of  bubbles.  The  ad¬ 
dition  of  HNOj  to  NH^NOj  did  not  improve  the  spectra. 

The  data  substantiated  the  conclusion  from  cryoscopic 
data  that  pure  fused  NH^NOj  is  a  simple  ionic  system 

when  approaching  its  melting  point. 


11T.15:001 

Illinois  Inst,  of  Tech.  Dept,  of  Chemistry,  Chicago. 

PHOTOCHEMICAL  SYNTHESIS  OF  ENERGY-RICH 
COMPOUNDS,  by  H.  E.  Gunning.  Final  rept.  Feb.  1- 
Aug.  31,  1957,  8p.  incl.  tables.  (AFOSR-TN-57-588) 

(AF  40(636)46)  AD  136501  Unclassified 

The  photochemical  and  thermal  decomposition  reactions 
of  methyl  mercurfc  chloride  ;r»  described.  Tne  princi¬ 
pal  products  of  the  thermal  decomposition  were  methane 
and  benzene  with  smaller  quantities  of  ethylene  and 
butene.  These  products  suggest  that  reactions  of  the 
type  below  occur: 

(1)  CH3  HgCl  -  CH3  ♦  HgCl 

(2)  CHj  +  CH3  HgCl  -CH4  +  CH2  HgCl 

(3)  CH2  HgCl  -CH2  +  HgCl 

In  contrast  the  photochemical  decomposition  yields  hy¬ 
drogen,  methane,  ethane,  and  propane  as  the  principal 
products  suggesting  an  entirely  different  mechanism 
than  the  above.  Preliminary  studies  of  the  photolysis 
of  AijCl^  vapor  are  also  given. 

IIT.  16:001 

Illinois  Inst,  of  Tech.  Dept,  of  Chemistry,  Chicago 

FURTHER  STUDIES  ON  THE  RELATIVE  BASICITIES 
OF  METHYL-  AND  S11.YI.AM1NES:  TR1METHYL- 
GA1.1.1UM  AS  THE  REFERENCE  ACID,  by  S.  Sujishl 
and  H.  M.  Manasevit.  (1958)  8p.  incl.  tables,  refs. 
(AEOSR-TN-58-9C9)  (AE  49(638)276)  AD  205602 

Unclassified 


I ; Un  us  Inst,  of  Tech.  Dept,  of  Chemistry.  Chicago.  By  the  action  of  tnuiethylgallium  on  the  appropriate 

amine,  silyldimethylamine-triniethylgallium  (in  p  11.7- 
13.8':  v  p  38,4  nun  at  0‘)  were  prepared.  At  25"  and  at 
a  total  pressure  of  100  mm.  methyldisilylamine-tri- 
metlivl,  allium  was  completely  dissociated  No  evidence 


KINK  TICS  AND  MECHANISMS  IN  IONIC  MEl.TS.  by 
A.  (j.  Keenan,  final  rept.  Sept.  1.  1954-Sept.  1.  1957 
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for  the  combination  of  trimethylgalbum  with  trial  iy  la - 
mine  was  obtained  at  -95°  to  25°.  Based  on  the  gas 
phase  dissociation  data  of  the  addition  compounds,  the 
relative  basicities  toward  trimethyigallium  as  the 
reference  is  (CHgJjN  >  (CHjXSiH^N  >  (SiHgJjN. 

(Contractor's  abstract) 


IIT.  17:001 

[Illinois  Inst,  of  Tech.  Dept,  of  Mathematics,  Chicago.] 

ON  THE  EXISTENCE  AND  PROPERTIES  OF  THE  LANE 
INTEGRAL,  by  R.  C.  Bzoch.  [1957]  35p.  (AFOSR-TN- 
57-233)  (AF  18(600)1393)  AD  126530  Unclassified 

R.  E.  Lane's  generalization  of  H.  L.  Smith’s  definition 
of  an  integral  known  as  the  Stieltjes  mean  cr  integral 
is  developed  in  the  investigation  of  Stieitjes  integral 
representations  of  certain  classes  of  analytic  functions. 
The  main  result  is  the  development  of  a  necessary  and 
sufficient  condition  for  the  existence  of  the  Lane  integral. 
Also  presented  are  some  properties  of  the  integral. 
Certain  definitions  and  results  concerning  the  Stieltjes 
mean  integral  and  the  Lane  Integral  are  given.  The 
main  existence  theorem  is  in  Chapter  in  and  outne 
properties  of  the  Lane  integral  are  in  Chapter  IV. 


HT.  18:001 

Illinois  Inst,  of  Tech.  Dept,  of  Metallurgical  Engineering, 
Chicago. 

OBSERVATIONS  ON  THE  MECHANICAL  BEHAVIOUR 
OF  HEAT-TREATED  STEEL  AT  HIGH  HARDNESS 
LEVELS,  by  N.  H.  Polakowski.  [1957]  [8]p.  lncl.  diagrs. 
refs.  [AF  18(603)68]  Unclassified 

Published  in  Jour.  Iron  and  Steel  Inst.,  v.  185:  67-74, 
Jan.  1957. 

Untempered  martensite  behaves  in  many  respects  like 
an  annealed  metal.  It  has  a  low  elastic  limit  which  can 
be  raised  by  cyclic  stressing;  its  Meyer  index  and 
strain-hardening  exponent  are  high.  Despite  the  high 
indentation  hardness  and  the  Internal  stresses  it  con¬ 
tains,  fresh  martensite  work-hardens  during  plastic 
deformation  although  work- softening  could  have  been 
expected  to  occur  in  these  conditions.  Tempering  up  to 
about  300‘C  causes  the  strain-hardening  properties  to 
decrease  progressively  and  the  elastic  limit  to  rise. 

The  impact  fracture  energy  and  ductility  at  sub-zero 
temperatures  fall  to  a  minimum  but  they  can  be  im¬ 
proved  or  otherwise  altered  by  prior  cold-working  at 
room  temperature.  Moat  of  these  facts  cannot  be 
explained  or  accounted  for  if  the  commonly  held  view 
of  virgin  martensite  being  inherently  very  hard  is 
accepted  as  an  axiom.  However,  they  all  find  their 
natural  place  in  an  integrated  picture  if  as-quenched 
steel  is  visualized  as  being  relatively  soft  but  capable 


of  rapid  work-hardening  when  deformed.  Tempering 
below  300°C  is  assumed  to  produce  a  hardening  effect 
roughly  similar  to  that  of  coid-working.  A  working 
hypothesis  is  developed  in  the  paper  based  on  the  above 
premise  and  incorporating  a  Cottreii  type  mechanism 
involving  iocking  of  dislocations  by  migration  of  solute 
carbon  atoms.  This  is  then  applied  to  account  for 
various  peculiar  aspects  of  the  mechanical  behaviour 
of  hardened  and  tempered  steel.  (Contractor's  abstract) 


HT.06:003 

Illinois  Inst,  of  Tech.  Lab.  of  Physical  Electronics, 
Chicago. 

LATTICE  DEFECTS  IN  GERMANIUM  AND  SILICON 
AND  THEIR  EFFECT  ON  ELECTRICAL  PROPERTIES, 
by  P.  L.  Copeland,  J.  R.  Madigan,  and  L.  J.  Fiegel. 
[Technical  rept.  no.  2,  July  1,  1955-  Oct.  1,  1956] 

Feb.  15,  1957.  (AFOSR-TN-57-7B)  (AF  18(600)643) 

AD  120422  Unclassified 

The  equilibrium  barrier  height  of  a  p-n  junction  recti¬ 
fier  was  measured  as  a  function  of  temperature  from 
77°  to  373“K.  The  Darrier  height  was  determined  by  ob¬ 
serving  the  saturation  of  the  open  circuit  junction  decays 
voltage  with  increasing  forward  bias.  The  height  of  the 
barrier  at  a  given  temperature  is  equal  to  the  original 
difference  in  Fermi  levels  In  the  isolated  n-  and  p- 
regions  of  the  diode.  At  low  temperatures  It  should, 
therefore,  approach  the  energy  gap  and  should  tend  to 
zero  at  high  temperatures  as  both  regions  approach  in¬ 
trinsic  material.  Measurements  on  silicon  alloy  junction 
diodes  are  in  general  agreement  with  this  predicted  be¬ 
havior  and  because  of  the  heavy  doping  of  the  emitter 
essentially  describe  the  behavior  of  the  Fermi  level  in 
the  base  region. 


IIT.  06: 004 

Illinois  Inst,  of  Tech.  [Lab.  of  Physical  Electronics] 
Chicago. 

FUNDAMENTAL  PROCESSES  OF  FRICTIONAL  WEAR 
IN  ALKALI  HALIDE  CRYSTALS,  by  P.  L.  Copeland  and 
E.  Zwlcker.  Oct.  1957,  78p.  incl.  illrs.  diagrs.  refs. 
(AFOSR-TR-57-85)  (AF  18(600)643)  AD  136675 

Unclassified 

Friction  and  wear  between  singie  crystals  of  lithium 
fluoride  was  extensively  investigated.  The  mechanism 
proposed  by  Bowden  and  Tabor  to  explain  the  features  of 
metallic  friction  was  fousid  to  apply  also  to  friction  in 
lithium  fluoride.  This  mechanism  was  particularly  suc¬ 
cessful  when  applied  to  explain  the  characteristics  of  the 
special  fractures  of  triangular  shape  named  "deitaa" 
which  were  formed  in  (100)  surfaces.  The  presence  or 
absence  of  a  dislocation  layer  in  the  surface  of  iithium 
fluoride  was  found  to  affect  the  character  of  the  deitaa. 
The  roughness  of  the  surfaces  also  had  an  effect  on  the 
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deltas.  The  alkali  halides  LiF,  NaCl,  KC1  and  KBr  were 
compared  in  friction  and  wear,  and  a  significant  trend 
was  found  in  the  wear  features  which  appeared  to  show 
dependence  on  cohesive  energies  and  ion  sizes  of  the 
crystals.  Electropolished  copper  single  crystals  in  fric¬ 
tion  with  silicon  and  t  rass  displayed  a  peculiar  depend 
ence  of  coefficient  of  friction  on  loan.  No  wear  was  de¬ 
tected  in  the  case  of  copper  on  silicon.  Electropolished 
single  crystals  of  copper  and  nickel  on  poly  crystalline 
zinc  behaved  as  might  be  expected,  showing  a  small  but 
steady  decrease  in  coefficient  of  friction  with  load  which 
is  often  observed  in  a  wearing  in  process.  (Contractor '8 
abstract) 


IIT.06:005 

Illinois  Inst,  of  Tech.  [Lab.  of  Physical  Electronics] 
Chicago. 

FRICTION  AND  WEAR  IN  LITHIUM  FLUORIDE 
(Abstract),  by  E.  Zwicker  and  P.  L.  Copeland.  [1658] 
[l]p.  [AF  18(800)643]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Chicago 
U.,  Ill.,  Nov.  28-29,  1958. 


during  1  min  of  dark  adaptation  after  30  sec  of  light 
adaptation,  changes  in  protein  fragmentation  rates  of 
frozen  and  fresh  dark  adapted  vitreous  humor,  rela¬ 
tionships  among  several  vitreous  humor  biochemical 
systems  during  the  1  to  60  min  dark  adaptation  period, 
gtntrsl  observable  relationships  among  the  rates 
biochemical  processes,  and  relative  rates  of  biochemical 
changes  in  vitreous  humor  as  functions  of  light  adapta¬ 
tion  time.  Physical  properties  ot  vrtrtaus.  Viscosity 
changes  of  vitreous  humor  in  dark  adaptation,  electron- 
microscopy,  and  fluorescence  differences  in  dark  and 


light  adapted  vitreous  humor.  Chemical  chatacterlaatlcr. 
of  vitreous  humor  components:  Temperature  effects  in 


the  rate  of  acid  hydrolysis  of 


;  and  dark  adapted 


vitreous  substrate:  Photochemical  studies  on  vitreous 


analysis  of  electroencephalography  (EEG)  components. 


Psychophysical  measurements  of  human  threshold 
sensitivity:  Appendix  I:  Calibration  of  a  photomultiplier 
scale  In  energy  equivalents  (microwatts  arid  quanta  pet 


second).  Appendix  II:  Psychophysical  studies  of  the 
visibility  threshold. 


ISG.01.002 


Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3:  Illinois  State  Geological  Survey.  [Dlv.  of  Fluorine 

359,  Nov.  28,  1958.  Chemistry]  Urbana. 


The  nature  of  friction  and  wear  between  single  crystals 
of  lithium  fluoride  was  extensively  Investigated.  The 
general  mechanism  proposed  by  Bowden  and  Tabor  to 
explain  metallic  friction  is  equally  applicable  to  lithium 
fluoride,  and  explains  the  unique  triangular  shaped 
"deltas"  formed  in  the  (100)  surfaces  by  controlled 
sliding  friction  between  single  crystals.  The  previous 
treatment  of  the  crystals,  particularly  the  presence  or 
absence  of  a  layer  of  dislocations  in  the  surface,  affects 
the  shape  and  depth  of  the  deltas.  Using  the  techniques 
of  Gilman  and  Johnston  to  develop  etch  pits,  it  was 
possible  to  observe  the  array  of  dislocations  produced 
by  friction,  especially  in  the  region  of  a  delta. 

I1T.07:002 

Illinois  Inst,  of  Tech,  physiological  Psychology  Lab., 
Chicago. 

POl  YMKP17ATION  OF  VITREOUS  HUMOR  SUBSTRATE 
IN  LIGHT  AND  DARK  ADAPTATION,  by  P.  S.  Shurrager. 
Mnul  icpl.  Dec.  1958,  Iv.  Ifiel.  illus.  diagrs.  tables, 
appendices  (AFOSR-TR-58-161)  (AF  18(600)579) 

AD  207460;  PB  142101  Unclassified 

Changes  in  chemical  and  physical  properties  of  vitreous 
during  adaptation-  Turbidimetrle  analysis,  acid  hydrol- 
ysis.  photolysis  color  development  with  ninhydrin. 
vine  >us  humor  changes  in  dark  adaptation  following 
h  lit  adaptation,  effect  of  flash  of  light  upon  vitreous 
bun  i  hydrolysis,  change  tn  vitreous  humor  hydrolysis 


AROMATIC  FLUORINE  COMPOUNDS  BY  KF  FLU- 
ORINATION  (Abstract),  by  G.  C.  Finger,  C.  W.  Kruse 
and  others.  [1957]  [l]p.  [AF  18(600)985] 

Unclassified 

Presented  at  meeting  of  the  Sixteenth  Internat'l. 
Congress  of  Pure  and  Appl.  Chem.,  Paris  (France), 

July  18-24,  1957. 


Published  in  R8sum£s  ues  Communications,  v.  2:  303, 
July  1957. 


Replacement  of  aromatic  -Cl  and  -NO^  groups  by  -F  in 

activated  aryl  halides  with  KF  was  reported  by  Finger 
and  Kruse.  The  present  paper  discusses  recent  re¬ 
search  and  conclusions.  Examples  of  nitroaryl  halides 
studied  in  dimethylformamide  (DMF)  and  dimethyl  sulf¬ 
oxide  (DMSO)  are:  3-fluoro-4-chluro  .  2.3-  and  2,5-di- 
chloro-,  3-fluoro-2-4-dichloro-nitr ‘benzenes.  AH 
showed  -Cl  replacement  in  the  2  and  4  positions.  The 
isolation  of  a  small  amount  of  2,3-dicnlorofluorobenzene 
in  the  second  example  Indicated  -NOj  replacement  by 

•  F.  2.5-Dichloronilrobenzene  gave  both  2.5-dichloro- 
fluorubenzene  and  5-chloro-I,2-difluorobenzene  as  by¬ 
products.  l,3-Dlfluoro-4-6-dinitrobenzene  was  obtained 
quantitatively  by  heating  at  steam  bath  temperature  the 
cliloro  analog  with  KF  in  DMF.  Activation  by  the  -CN 
group  to  2-clilorcbenzomtrile  is  very  slight;  a  trace  of 
2-fluorobenzuiutrile  was  formed  and  identified  as  2- flu  - 
orobenziic  acid  The  reactivity  of  polychloi  ‘benzenes 
to  KF  was  examined.  Preliminary  results  indicate  that 
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the  1,2,3,5-tetrachloro-,  pentachloro-,  and  hexachloro- 
benzenes  show  considerable  lability  oi  certain  chlorine 
atoms.  Hexachlorobenzene  gave  2,4,6-trichloro-l,3,5- 
trifluorobenzene.  As  in  the  case  of  1,2,3-trtfluoro- 
benzene,  the  KF  method  made  possible  the  synthesis  of 

1,2,3,4-tetrafluorobenzene,  b.  p.  93.5-94°,  1.4069. 
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Illinois  U.  Dept,  of  Ceramic  Engineering,  Urbana. 

THERMAL  FRACTURE  RESISTANCE  OF  CERAMIC 
COATINGS  A!  FUEL  TO  METAL.  I.  ELASTIC 
DEFORMATION,  by  J.  H.  Lauchner  and  D.  G.  Bennett. 
May  1957,  18p.  mcl.  diagrs.  tables,  refs.  (Rept.  no. 
78)  (AFOSR-TN-57-52)  (AF  18(603)28)  AD  115091 

Unclassified 


buckling  or  torsion.  Coating  strain  was  measured  by 
means  of  SR-4  strain  gages  or  calculated  from  optical 
measurements  of  the  maximum  deflection  in  buckling. 
Coating  fracture  was  indicated  by  an  electrified  particle 
technique  and  the  coating  strength  resolved  into  terms  of 
residual  and  mechanically  Induced  strains.  Coatings 
were  observed  to  fracture  when  strained  approximately 
-6 

1,000  x  10  in./in.  in  tension.  Compression  failure 

-6 

occurred  when  strains  of  10,000*  ln./ln.  were  <  xcecded, 
The  maximum  strain  which  could  be  induced  into  the 
coating  without  fracture  appeared  to  be  the  algebraic 
sum  of  residual  strain  and  the  critical  strain  at  which 
fracture  occurred.  (Contractor’s  abstract) 
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Illinois  U.  Dept,  of  Ceramic  Engineering,  Urbana. 


Presented  at  Fifty-ninth  annual  meeting  of  the  Amer. 
Ceram.  Soc.,  Dallas,  Tex.,  May  6,  1957. 

Also  published  in  Jour.  Aner.  Ceram.  Soc.,  v.  42:  146- 
150,  Mar.  1,  1959. 

The  resistance  to  thermal  fracture  exhibited  by  ceramic 
coatings  applied  to  iron  was  studied  in  the  unsteady  state. 
Physical  properties  and  residual  stresses  in  the  coated 
systems  were  related  to  thermal  shock  resistance. 
Coating  failure  was  observed  to  occur  when  a  critical 
shock  temperature  differential  was  exceeded  and  the 
stresses  necessary  to  induce  fracture  were  identified 
by  the  thermal  and  residual  stresses  developed.  Theo¬ 
retical  analysis  based  on  flat  plate  specimens  and  ex¬ 
perimental  results  were  in  close  agreement.  (Contrac¬ 
tor's  abstract) 
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Illinois  U.  Dept,  of  Ceramic  Engineering,  Urbana. 

THE  EFFECT  OF  PRE-STRESSINC.  ON  THE  STRENGTH 
OF  CERAMIC  COATINGS,  by  J.  H.  Lauchner,  D.  G. 
Bennett  and  others  Sept.  1957,  30p.  incl.  diagrs. 
tables,  refs.  (Rept.  no.  79)  (AFOSR-TN-57-768)  (AF- 
18(603)28)  AD  136758  Unclassified 

Abstract  published  in  Jour.  Amer.  Ceram.  Soc.,  v.  42: 

4h.  Jan.  1.  1959. 


THE  EFFECT  OF  SINGLE  OXIDE  ADDITIONS  ON  THE 
DEVITRIFICATION  TENDENCIES  OF  A  BARIUM- 
BORO -SILICATE  CERAMIC  COATING  GLASS,  by  R.  R. 
Reschetz,  W.  R.  Bratschun  and  others.  Sept.  1957,  27p. 
incl.  illus.  tables.  (Rept.  no.  60)  (AFOSR-TN-58-251) 

(AF  18(603)28)  AD  154154;  PB  133961  Unclassified 

The  effect  of  single  oxide  additions  of  calcia,  titanis, 
cerla,  bismuth  oxide  and  zinc  oxide  on  the  devitrification 
tendencies  of  a  barium-boro-silicate  glass  was  investi¬ 
gated.  Coated  specimens  on  type  347  stainless  steel 
were  examined  by  x-ray  diffraction  after  exposures  at 
871‘C  for  times  up  to  150  hr.  All  of  the  additions 
studied  delayed  to  some  extent  the  Initial  appearance  of 
the  devitrification  products  as  compared  to  the  base  glass. 
All  coatings  of  the  cerla  and  zinc  oxide  series  plus  those 
compositions  with  smaller  molar  additions  of  TiOj  and 

BijOj  appeared  to  retain  their  continuity  and  dimensional 

stability  after  150  hr  of  heating  at  871"C.  Of  these,  the 
coating  with  1.50  mol  of  ceria  appeared  to  be  the  best. 

This  coating,  as  well  as  the  coating  with  2.00  mol  of 
ZnO,  exhibited  the  least  crystalline  change  over  the 
150  hr  of  heat  treatment  at  871°C.  Powder  patterns  on 
selected  coating  samples  revealed  the  existence  of  pre¬ 
ferred  orientation  and  selective  crystallization  at  or  near 
the  coating  euriaces.  Although  certain  coatings  exhibited 
considerable  crystalline  activity,  they  still  retained  con¬ 
tinuity  and  stability  characteristics. 


The  brittle  quality  of  ceramic  coatings  lias  been  recog- 
mzed  fur  years,  but  only  limited  quantitative  information 
is  available  on  the  maximum  strain  which  coatings  will 
withstand  without  fracture.  This  study  was  undertaken 
to  evaluate  the  effect  of  residual  coating  strain  on  the 
fracture  resistanceof  a  coating  under  statically  induced 
strains.  Ceramic  coatings  were  applied  to  sheet  iron 
strips  and  the  residual  strains  developed  as  a  result  of 
thermal  treatment  were  calculated.  The  coated-nietal 
strips  were  statically  loaded  to  indjce  axirl  tension. 
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SOME  STUDIES  OE  THE  INTERACTION  OE  COBALT 
AND  NICKEL  WITH  TITANIUM  Dl"ORlDt,  by  T.  A. 
Willmore  and  D.  G.  Bennett.  Apr.  1 958,  44p.  incl.  illus. 
tables.  (Rept,  no.  81)  (AEOSH-TN-58-515)  (AF  18- 
(603128)  AD  156326  Unclassified 


L 


27s  ■ 


AIR  FORCE  SCIENTIFIC  RESEARCH 


When  combinations  of  cobalt  and  titanium  diboride  are 
heated  in  the  temperature  range  of  1600°  to  2750°F, 
chemical  reaction  occurs  to  produce  titanium  mono¬ 
boride  and  cobalt  boride.  The  observed  tendency  for 
cobalt  and  titanium  diboride  to  persist  is  inierpretedas 
a  function  of  the  ratios  of  these  reacting  constituents. 

Me  ting  was  detectable  at  temperatures  as  low  as  2000°F 
and,  for  compacts  containing  85  wt-9n  cobalt  -5  wt-% 
titanium  diboride,  melting  was  essentially  complete  at 
approximately  200°F  below  the  melting  point  of  cobalt. 
Due  to  the  number  of  phases  formed  the  mechanism  of 
melting  is  probably  not  a  simple  process.  It  was 
established  that  boron  is  essential  to  produce  low  molt¬ 
ing  effects  by  substituting  titanium  for  titanium  diboride 
on  a  t:  anlum-equivalent  basis.  Compacts  of  nickel  and 
titanium  diboride  yielded  results  which  closely  paralleled 
those  obtained  with  cobalt  and  titanium  diboride.  Their 
melting  characteristics,  however,  indicated  that  the  slope 
of  the  liquidus  is  probably  less  steep  than  in  the  cobalt 
system.  In  both  systems,  a  prevalent  tendency  for  melt 
and  solid  fractions  to  separate  makes  it  difficult  to 
maintain  homogeneous  samples  Hence,  equilibrium  is 
difficult  to  establish. 
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Illinois  U.  Dept,  of  Ceramic  Engineering,  Urbina. 

STUDIES  OF  THE  STABILITY  OF  HIGH  TEMPERATURE 
RESiSTANT  CERAMIC  COATING  GLASSES,  by  W.  R. 
Bratschun,  C.  N.  Williams,  and  D.  G.  Bennett.  July  1958, 
33p.  incl.  illus.  diagrs.  tables.  (Rept.  no.  82)  (AFOSR- 
TN-58-828)  (AF  18(603)28)  AD  202913  Unclassified 

X-ray  diffraction  analysis  cf  a  series  of  glass-metal 
composite  specimens  heat  treated  up  tn  200  hr  at  S70'C 
revealed  2  types  of  glass  devitrification  behavior:  (1) 
the  cyclic  development,  disappearance,  and  reappearance 
of  various  diffraction  peaks,  indicating  considerable 
crystalline  activity,  and  (2)  for  certain  glasses  the  early 
development  of  diffraction  peaks  which  persisted  through¬ 
out  the  200-l>r  heat  treatment.  An  equilibrium  between 
the  devitrification  products  and  the  residual  glass  was 
indicated  in  the  second  type  of  behavior.  A  complex 
coating  glass  composed  of  a  simplebariumborosilicate 
with  additions  of  5  oxides,  CaO.  ZnO.  TiOj.  Bi,Oj  and 

CeO,.  was  fuond  to  devitnfy  slower  but  to  form  the 

same  crystalline  products  as  the  simple  glass.  Single 
additions  ol  these  oxides  to  the  simple  glass  delayed 
the  initial  appearance  of  devitrification  products.  CaO. 
ZnO.  Hl,Oj.  and  TiO^  additions  went  into  solution  during 

sim  it.;:-  and  later  apparently  took  part  in  tliedevitnfica- 
ti  .n  process  oy  forming  compounds  with  BaO.  B,Oj, 

amt  >r  SiO,.  CeO^  addition?  went  into  solution  during 

smelling,  bul  rry.xtallimceria  precipiiat-dituring  firing 
and  remained  as  a  separate  phase  during  Subset|u“»t  neat 
li  ealiin . 
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Illinois  U.  Dept,  of  Ceramic  Engineering,  Urbana. 

FATIGUE  AND  INTERNAL  STRESS  ANALYSIS  OF 
CERAMIC  COATED  METAL  COMPOSITES,  by  J.  H. 
Lauchner  and  D.  C%  Bennett.  Sept.  1958,  32p.  incl. 
diagrs.  tables,  refs.  (Rept.  no.  83)  (AFOSR-TR-58- 
129)  (AF  18(603)28)  AD  203494  Unclassilied 

Ceramic  coated  metal  composites  were  studied  tn 
regard  to  their  behavior  under  mechanically  and  ther¬ 
mally  induced  stresses.  Residual  coated  metal  system 
stresses  were  measured  as  a  function  of  temperature 
and  integrated  with  analysis  of  thermal  shock,  static 
and  repeated  loadings.  Coating  metal  intrrfacial  struc¬ 
ture  considerations  indicate  a  saturation  of  the  glassy 
phase  by  oxides  of  the  base  metal  accompanied  by  the 
presence  of  residual  strain  gradients  essentially  within 
the  interfacial  zone.  Theoretical  analysis  of  flat  plate 
coated  metal  composites  was  found  to  be  in  close  agree¬ 
ment  with  experiment:'.!  results  obtained  from  annealed 
coated  metal  specimens  In  the  absence  of  viscous  or 
plastic  flow.  Cobalt  bearing  vitreous  ceramic  coatings 
were  observed  to  iraclurc  when  strained  approximately 
1.000  micro  tn./in.  in  tension  or  10,000  micro  in./in. 
in  compression  under  room  condition*  ...d  finite  straining 
periods.  The  maximum  induced  strain  (thermal  or  me¬ 
chanical)  which  cobalt  bearing  ceramic  coatings  could 
withstand  without  fracture  was  found  to  be  a  function  of 
residual  stress. 


ILL.02:010 

Illinois  U.  Dept,  of  Ceramic  Engineering,  Urbana. 

SOME  STRUCTURE  AND  PROPERTY  STUDIES  OF 
RADIATION  REFLECTIVE  CERAMIC  COATINGS,  by 
E.  Johnson,  H.  G.  Leforl,  and  D.  G.  Bennett.  Sept. 

1958,  46p,  incl.  illus.  diagrs.  tables.  (Rept.  no.  84) 
(AFOSR-TR-58- 138)  (AF  18(603)28)  AD  204555 

Unclassified 

The  objective  of  the  work  described  was  to  study  and 
record  the  chemical  behavior  of  various  radiation  re¬ 
flective  crystallites  in  different  types  of  matrix  glass, 
all  under  controlled  heat  treatments.  It  was  necessary 
to  coniine  the  scope  of  the  investigation  to  a  study  of 
the  behavior  ol  crystalline  CeO^  in  two  types  ol  matrix 

glass,  one  alkali  and  alumina  ricli  and  the  oilier  alkali 
and  alumina  (ree,  plus  a  limited  study  of  the  chemical 
behavior  of  stabilized  zircoiu*  in  matrix  glasses  t 
simple  barlum-buro-sihcate  tvpe.  The  results  obtained 
with  zircoina  are  reported  in  the  Appendix.  .Aller 
laboratory  techniques  had  been  suitable  resolved, 
significant  measurements  were  made  by  x-ray  and 
radiant  energy  eiitissivilv  mellexts.  il  was  I  >und  that 
Ihe  alkali  and  alumina  beanie,  matrix  glass  showed  a 
greater  devitrification  tendency  lhan  ’tie  alumina  and 


AIR  FORCE  SCIENTIFIC  RESEARCH 


ILL.  02:011;  ILL.  03:002-004 


alkali  Ire*  glass;  increasing  amounts  of  CeOj  cor¬ 
respondingly  tend  to  reduce  the  devitrification  tendencies 
in  the  alumina  and  alkali  bearing  glass;  cerium  oxide 
Is  more  stable  in  an  environment  free  of  alkali  and 
alumina  than  in  one  containing  them;  Increasing  amounts 
of  Ce02  correspondingly  tend  to  Increase  the  suppression, 

or  reflectance  of  radiant  energy;  and  with  increased  heat¬ 
ing  time  (at  76*C)  the  coatings  consisting  of  CeOj  In  an 

alkali  and  alumina  rich  matrix  glass  lose  their  radiation 
suppressive  properties  much  more  rapidly  than  do  the 
coatings  consisting  of  CeOg  in  an  alumina andalkali  free 

matrix  glass. 
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Illinois  U.  [Dept,  of  Ceramic  Engineering]  Urbana. 

THE  EFFECT  OF  RESIDUAL  STRESS  ON  THE  FATIGUE 
STRENGTH  OF  CERAMIC  COATING-METAL  COM¬ 
POSITES  (Abstract),  by  J.  H.  Lauctmer  and  D.  G. 
Bennett.  [1058]]l]p.  [AF  18(803)28]  Unclassified 

Presented  at  Sixtieth  annual  meeting  of  ihe  Amer. 
Ceram.  Soc.,  Pittsburgh,  Pa.,  Apr.  20,  1058. 

Published  in  Bull.  Amer.  Ceram.  Soc.,  v.  37:  Program, 
p.  36,  Apr.  20,  1058. 

Flat  plate  fatigue  studies  of  ceramic  coating-metal  com¬ 
posites  were  carried  out  in  conjunction  with  elastic 
studies  of  the  composites.  Calculated  residual  system 
stresses  were  correlated  with  experimental  fatigue 
data  and  theoretical  analysis  of  Internal  strains  produced 
t>y  repeated  loading.  A  relation  between  fatigue  strength 
and  residual  stresses  was  observed  for  repeated  loading 
below  the  elastic  limit  of  the  coatings. 
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Illinois  U.  [Dept,  of  Chemistry]  Urbana. 

OBSERVATIONS  ON  THE  RARE  EARTHS:  CHEMICAL 
AND  ELECTROCHEMICAL  STUDIES  OF  SOLUTIONS 
OF  RARE  EARTH  METAL  SALTS  IN  ANHYDROUS  Dl- 
METHYLFORMAMIDE.  by  T.  Moeller  and  V.  D.Galasyn. 
Apr.  1.  1958,  96p.  tncl.  il.us.  diagrs.  tables,  refs. 
(AFOSR-TN-58- 158)  (A F  ! 8(600)1535)  AD  152184 

Unclassified 

The  preparation  and  purification  of  solvated  rare  earth 
iodides  having  the  general  formui:  Lnlj-8DMF  (Ln  *  La, 

t’r,  Nd.  Sit:  and  Gd  whereas  DMF  •  dimethyl  forntamide) 
is  described.  The  iodides  are  prepared  by  reaction  be¬ 
tween  rare  earth  acetates  and  acetyl  iodide  in  di- 
methlformamide.  The  neodvmiunt  compound  was  also 
prepared  bv  the  nietatlietical  reaction  between  hydrated 
nr  tdviiiluut  chloride  and  potassium  iodide  in  dimethyl - 


formamide.  Preliminary  studies  of  the  absorption 
spectra,  x-ray  spectra,  solubility  and  conductivity  prop¬ 
erties,  and  electro-reduction  properties  are  also  dis¬ 
cussed. 


ILL. 03:003 

Illinois  U.  [Dept,  of  Chemistry]  Urbana. 

OBSERVATIONS  OF  THE  RARE  EARTHS:  CHEMICAL 
AND  ELECTROCHEMICAL  STUDIES  IN  NON- 
AQUEOUS  SOLVENTS,  by  T.  Moeller  and  D.  S.  Smith. 

July  2,  1058,  112p.  incl.  Ulus,  diagrs.  tables,  refs. 
(AFOSR-TN-58-559)  (AF  18(600)1535)  AD  158377; 

PB  136180  Unclassified 

Preparation  is  reported  of  NdClj*4CHjOH, 

NdClj-  SCjHjOH,  NdCl3-3n-CjH7OH,  and 

NdClj' Jn-C^HgOH.  The  absorption  spectrum  of  NdClj 

In  methanol,  ethanol,  n-propanol,  and  n -butanol  alco¬ 
hols  was  varied.  Conductivity  studies~on  NdClj  in  these 

alcohols  indicated  that  this  salt  is  a  weak  electrolyte  in 
methanol  and  ethanol  and  becomes  progressively  weaker 
in  n-propanol  and  n-butanol.  Attempts  to  electrodeposit 
Nd~metal  from  these  solutions  were  unsuccessful. 

Dim* thylform amide  (DMF)  was  unsatisfactory  as  a 
solvent  from  which  to  deposit  rare  earth  metals.  How¬ 
ever,  electrolyses  of  Sm  (m),  Eu  (HI),  Gd,  and  Th 
chlorides  gave  nothing  but  intense  red-brown  solvent 
reduction  products.  ThCl4  ■  4 DMF,  NdBrj-  8DMF 

and  SrClj  -  3DMF  were  prepared.  Conductance  and 

electrolysis  studies  on  SrClj  ln  DMF  Indicated  that 

this  salt  is  a  weak  electrolyte.  Electrolyses  using  various 
metal  electrodes  resulted  in  deposition  of  an  amorphous 
Sr-contalning  material;  electrolyels  using  a  Hg  cathode 
gave  Sr  amalgam.  Eu  (II)  chloride  is  only  slightly 
soluble  in  DMF;  almost  insoluble  In  tetrahydrofuran 
ethanol,  and  acetonitrile;  and  soluble  in  ethanolamine. 
Spectra  of  Sm  (IQ)  and  Eu  (II)  chlorides  in  DMF  and  of 
Eu  (11)  chloride  in  acetonitrile  were  recorded. 
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OBSERVATIONS  ON  THE  RARE  EARTHS:  ELECTRO¬ 
CHEMICAL  STUDIES  INVOLVING  ANHYDROUS 
PYRIDINE  AND  ACETONITRILE  SOLUTIONS,  by 
T.  Moeller  and  G.  Giflin.  Aug.  1,  1958,  lOOp.  incl. 
lllus.  diagrs.  tables,  refs.  (AFOSR-TN-58-589)  (AF  18- 
(600)1535)  AD  162113  Unclassified 

The  reaction  La^Oj  with  HBr  at  elevated  temperatures 
to  produce  anhydrous  laiHr^  was  investigated  as  a 
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method  of  preparing  other  rare-earth  bromides.  Br 
gas  Introduced  into  the  reaction  with  the  HBr  flow 
was  essential  (or  complete  reaction.  The  preparation 
of  bromides  by  the  reaction  of  HBr  with  anhydrous 
rare  earth  benzoates  was  also  investigated.  X-ray  dif¬ 
fraction  patterns  of  bromides  were  of  3  types:  La 
and  Pr  bromides  were  isomorphous,  as  were  Nd  and 
Sm  bromides;  GriBr^  exhibited  a  third,  unidentified 

structure  type.  The  bromides  are  moderately  soluble  In 
pyridine  and  slightly  soluble  in  acetonitrile.  Crystalline 
solvated  rare  earth  bromide  phases  were  formed  In 
both  solvents  during  solubility  studies.  The  acetonitrile 
addition  compounds  corresponded  to  the  formula 
LnBr^-xCHgCN  where  x  is  3  (or  La,  Nd  and  Gd;  4  for 

Sm;  and  5  for  Pr.  The  rare  earth  bromides  were  found 
to  be  weak  electrolytes  in  both  acetonitrile  and  pyridine. 
The  absorption  spectra  of  Nd  and  Pr  bromides  in 
acetonitrile  and  pyridine,  as  compared  with  those 
in  aqueous  solutions,  showed  slight  shifts  in  wavelengths 
of  absorption  bands,  changes  in  Intensities,  and,  in  the 
case  of  Nd,  resolution  of  various  bands.  Electrolyses 
of  rare  earth  bromides  in  pyridine  and  acetonitrile  in¬ 
dicated  an  Increase  of  rare  earth  metal  Ion  content  of 
the  anolyte. 


ILL.  16:001 

Illinois  U.  Dept,  of  Chemlstry^Urbana. 

DIRECT  TITRATION  OF  HYDROCHLORIC-SULFURIC 
AND  NITRIC-SULFURIC  ACID MDCTUR ESIN  ACETONE 
SOLVENT.  AUTOMATIC  DERIVATIVE  POTENTIO- 
METRIC  OR  SPECTROPHOTOMETRIC  END  POINT 
DETECTION,  by  H.  V.  Malmstadt  and  D.  A.  Vassallo. 
[1959]  [5]p.  inci.  dtagr.  tables,  refs.  (At  OSR-TN-58- 
75)  (Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Researcn  under  AF  18(603)137  and  Standard  Oil  of 
Indiana)  AD  I4t)l23  Unclassified 

Also  published  in  Anal.  Chem.,  v.  31.  206-210,  Feb.  1959. 

Accurate  automatic  methods  are  described  for  direct 
titration  of  nitric -sulfuric  and  hydrochloric-sulfuric 
acid  mixtures.  Using  tri-n-butylmethylammonium  hy¬ 
droxide  as  titrant  and  acetone  as  solvent  the  proton  from 
either  hydrochloric  acid  or  nitric  acid  Is  titrated  together 
with  the  first  proton  from  sulfuric  acid  to  give  one  end 
point.  The  second  proton  from  sulfuric  acid  is  titrated 
to  another  end  point.  Both  end  points  are  sharp  and  can 
be  determined  successively  with  equal  precision  by 
either  automatic  derivative  potentlometric,  automatic 
derivative  spectrophotornetric,  or  manual  visual  detec¬ 
tion.  The  end  point  reproducibilities  are  about  0.01  ml 
and  a  relative  precision  of  0.2T  is  realized.  If  a  total 
volume  of  about  5  ml  is  Involved  in  each  calculation. 
Solvent  and  titrant  considerations  and  characteristics 
of  the  end  point  detection  systems  are  discussed.  (Con¬ 
tractor's  abstract) 


ILL.i6:002 

Illinois  U.  Dept,  of  Chemistry,  Urbana. 

AUTOMATIC  DERIVATIVE  POTENTIOMETR1C  AND 
SPECTROPHOTOMETRIC  TITRATIONS  OF  ORGANIC 
ACIDS,  by  H.  V.  Malmstadt  and  D.  A.  Vassallo.  [1959] 
[4]p.  inel.  diagrs.  tables,  refs.  (AFOSR-TN- 53-288) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  18(603)137  and  Standard  Oil  of 
Indiana)  AD  154208  Unclassified 

Also  published  in  Anal.  Chem.,  v.  31:  862-865,  May  1959. 

Nonaqueous  titrations  of  carboxylic  acids,  sulfonamides, 
imldes,  mercaptans,  phenols,  and  enols  can  be  per¬ 
formed  rapidly  and  accurately  with  a  single  titrant- 
solvent  combination  and  automatic  derivative  potentio- 
metrlc  or  spectrophotornetric  end  point  termination. 

The  acids  are  titrated  In  acetone  solvent  with  tri-n- 
butylmethylammonium  hydroxide  titrant.  The  applica¬ 
bility  of  many  electrode  pairs  and  Indicators  to  potentio- 
metrlc  and  spectrophotornetric  procedures,  respectively, 
was  Investigated,  and  the  most  suitable  ones  applied  to 
the  automatic  titration  of  a  variety  of  acids.  The  end 
point  reproducibilities  are  within  0.01  ml  of  titrant,  the 
buret  reading  error,  and  the  results  show  that  the  auto¬ 
matic  derivative  procedure  is  an  accurate  method  for 
determining  percentage  purity  or  neutralization  equiva¬ 
lents  of  organic  acids.  (Contractor's  abstract) 


ILL.16:003 

Illinois  U.  Dept,  of  Chemistry,  Urbana. 

DETERMINATION  OF  C OIl'ER  AND 21NC  IN  METAL¬ 
LURGICAL  PRODUCTS  BY  AUTOMATIC  DERIVATIVE 
SI  ECTROPHOTOMETRIC  TITRATIONS,  by  H.  V. 
Malmstadt  and  T.  I.  Hadjiiuathuu.  [1958]  [6]p.  itiei. 
diagr.  tables.  (AFOSR-TN-58-975)  (AF  18(603)137) 

AD  262257  Unclassified 

Also  published  In  Anal.  Chim.  Acta,  v.  21:  41-46, 

July  1959. 

Direct  automatic  derivative  spectrophotornetric  titration 
procedures  for  copper  and  zinc  in  brasses  and  bronzes 
are  described.  Copper  reacts  with  excess  Iodide  and  the 
liberated  iodine  Is  automatically  titrated  with  thiosulfate 
using  the  UV  absorption  band  of  Iodine  for  end-point 
detection.  Total  copper  and  zinc  is  automatically  titrated 
with  EDTA  using  PAN  as  indicator,  and  zinc  is  found  by 
difference.  The  automatic  termination  of  the  titrations 
eliminates  the  subjective  evaluation  of  the  end-points, 
and  the  entire  procedure  Is  siv.ple,  precise  and  ac¬ 
curate.  The  total  time  required  for  determining  copper 
and  zinc  in  brass  or  bronze  is  about  twenty  minutes. 
(Contractor's  abstract) 
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ILL.  16:004 

Illlnola  U.  Dept,  of  Chemistry,  Urbana. 

RAPID  AND  ACCURATE  AUTOMATIC  TITRATION 
METHOD  FOR  DETERMINATION  OF  CALCIUM  AND 
MAGNESIUM  IN  PLANT  MATERIAL  WITH  EDTA 
TITRANT,  by  H.  V.  Milmstadt  and  T.  P.  HadJUoannou. 
[1088]  [3]p.  lncl.  tables,  refe.  (AFOSR-TN-58-077) 

(AF  18(603)137)  AD  263338  Unclassified 

Published  In  Agricultural  and  Food  Chem.,  v.  7:  418- 
420,  June  1050. 

A  method  Is  described  for  the  determination  of  calcium 
and  magnesium  In  plant  materials  which  combines  rapid 
precipitation  and  extraction  techniques  to  eliminate 
Interferences  and  automatic  titrations  to  eliminate  sub¬ 
jective  evaluation  of  the  end  polnte.  The  method  Is  more 
rapid  than  conventional  metnods  and  as  accurate.  After 
wet  digestion  of  the  plant  samples,  'die  total  time  for  de¬ 
termination  of  both  calcium  and  magnesium  Is  about 
15  min.  Including  separations  ai_d  titrations.  (Con¬ 
tractor's  abstract) 


ILL.  17:001 

Illinois  U.  Dept  of  Clinical  Science,  Chicago. 

THE  ABSORPTION  OF  DDE  TART  CHOLESTEROL  IN 
MAN  (Abstract),  by  T.-M.  Lin,  E.  Karrlnen,  and  A.  C. 
Ivy.  [1056]  [l]p.  [AF  18(800)1580]  Unclassified 

Presented  at  meeting  of  the  Amer.  Physiol.  Soc., 

Atlantic  City,  N.  J.,  Apr.  18-20,  1058. 

Published  In  Fed.  Proc.,  v.  IS:  120,  Mar.  1058. 

A  study  has  bean  made  of  the  extent  of  the  focal  elimina¬ 
tion  of  sterols  by  nine  young  healthy  subjects  whan  fed 
a  basal  relatively  low  fat  and  low  cholesterol  diet  to 
which  Increasing  amounts  of  cholesterol  were  added 
weekly  following  a  control  period.  The  basal  diet  for  the 
period  of  one  week  provided  approximately  20  g  of  fat, 
120  g  of  protein  and  400  g  of  carbohydrate  dally.  It  was 
adequate  in  regard  to  vitamins,  bulk,  and  minerals. 

The  dally  menu  yielded  approximately  2800  cal  on  the 
average.  Feces  were  collected  from  the  fourth  to  seventh 
day  of  each  dietary  period.  The  serum  cholesterol  was 
determined  on  the  seventh  day.  The  mean  dally  sterol 
elimination  on  the  low  fat  and  low  cholesterol  basal  diet 
was  008  mg.  The  maximum  Individual  cholesterol  ab¬ 
sorption  amounted  to  2.6  g.  The  blood  cholesterol  was 
slightly  Increased  whan  more  cholesterol  was  added  In 
the  diet,  but  the  Increase  was  not  statistically  significant 
(banal,  163  *  80  mg%  and  the  highest  cholesterol  diet, 

222  *  74  mg%  of  cholesterol). 


ILL.17:002 

Illinois  U.  Dept,  of  Cllnieal  Science,  Chicago. 

CAPACITY  OF  HUMAN  INTESTINE  TO  ABSORB 
EXOGENOUS  CHOLESTEROL,  by  E.  Karrlnen,  T.-M. 

Lin,  and  A.  C.  Ivy.  [1057]  [14]p.  IneL  tables,  refs. 
(AFOSR-TN-57-213)  (AF  18(800)1580)  AD  128511 

Unclassified 

Also  published  In  Jour.  AppL  Physiol.,  v.  11:  143-147, 

SepLin'T  - 

The  capacity  of  the  human  Intestine  to  absorb  cholesterol 
when  added  In  increasing  amounts  to  a  basal  diet  con¬ 
taining  approximately  10  g  of  animal  and  10  g  of  vege¬ 
table  fat,  380  mg  of  cholesterol,  and  300  mg  of  phytos¬ 
terols  per  day  was  studied  In  16  healthy  subjects.  C boles 
tsrol  was  added  to  this  diet  fora  period  of  one  week  In  the 
amounts  of  1,  3,  6  and  0  g/day  mixed  with  17  g  of 
margarine  made  from  hydrogenated  soya  and  cottonseed 
oil.  The  average  Intestinal  capacity  of  the  subjects  to 
absorb  cholesterol  was  2.0  g/day.  A  maximum  capacity 
of  2.0  g  was  observed  In  two  different  subjects  during 
10  taste  on  18  subjects  at  tl.e  8  g  level  of  Intake.  The 
maximum  observed  on  the  0  g  level  in  8  subjects  was 
2.5  g/day.  An  Increase  in  the  margarine  Intake  from 
approximately  17  g  to  40  g/day  (total  fat  from  S3  to 
50  g/day)  did  not  Increase  the  amounts  of  cholesterol 
absorbed.  Under  the  conditions  of  this  study  the  average 
maximal  Intestinal  capacity  to  absorb  cholesterol  Is  of 
the  same  order  of  magnitude  as  the  estimated  hepatic 
synthesis  of  cholesterol.  (Contractor's  abstract) 


ILL.17:003 

Illinois  U.  Dept  of  Clinical  Science,  Chicago. 

SOME  PARAMETERS  CF  FTEROL  METABOLISM  IN 
MAN  ON  A  STEROL-  AND  FAT-FREE  DIET,  by  A.  C. 
Ivy,  E.  Karrlnen  and  others.  [1057]  [10]p.  lncl.  tables, 
refs.  (AFOSR-TN-57-214)  (AF  18(800)1580) 

AD  126512  Unclassified 

Also  published  In  Jour.  AppL  PtysloL,  v.  11:  1-7,  July 


The  average  dally  fecal  elimination  of  digtinwin  pre- 
cipi table  sterol  In  11  subjects  on  a  fat-  and  sterol-free 
synthetic  dirt  was  421  mg  *  222  mg/dhy  (standard  devi¬ 
ation)  with  05%  confidence  limits  of  272  mg  and  570 
mg/ day.  Whan  expressed  in  relation  to  body  weight  the 
mean  was  5.8  mgAc/dsy  with  051  confidence  limits  of 

4.4  and  7.2  mg/kg/day.  For  the  7  males  the  figure  was 

8.4  mg/kg/day  and  for  the  4  females  4.5  mg/kg/day. 
The  difference  between  sexes  was  not  statistically  sig¬ 
nificant  On  applying  the  depletion  theory,  the  average 
total  dally  el«.e  of  the  Intestinal  endogenous  sterol  pool 
was  calculi  ted  as  1400  *  740  m  g/day  on  aero  Uptd  In¬ 
take.  Of  the  1400  mg,  380  mg  was  reabsorbed  or  was 
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Involved  in  the  enterohemohepatic  circulation  of  sterol. 
The  total  capacity  of  the  Intestine  to  absorb  cholesterol 
on  a  low  fat  diet  was  2  g/day  of  dietary  or  exogenous 
cholesterol  plus  0.98  g/day  of  endogenous  sterol,  or 
2.98  g/day.  The  average  total  daily  synthesis  of 
cholesterol  by  the  body  was  calculated  to  be  2100  mg, 
the  amount  catabolized  being  1680  mg.  Assuming  that 
87%  of  the  cholesterol  metabolized  is  converted  to  bile 
acid,  then  1460  mg/day  of  cholesterol  is  converted  to 
bile  acid.  The  various  parameters  were  calculated 
for  a  man  weighing  70  kg  and  the  confidence  limits  oi 
the  estimates  are  given.  (Contractor's  abstract) 


ILL.17:004 


Illinois  U.  Dept,  ol  Clinical  Science,  Chicago. 


EFFECT  OF  PALMITIC  AND  STEARIC  ACID  ON 
CHOLESTEROL  ABSORPTION  IN  MAN,  by  E.  Karvinen, 
T.-M.  Lin,  and  A.  C.  Ivy.  (1957]  [13]p.  incl.  tables,  refs. 
(AFGSR-TN-57-215)  (AF  18(600)1580)  AD  126513 

Unclassified 


Also  published  In  Jour.  Appl.  Physiol.,  v.  11:  8-11, 
July  1957. 


This  study  on  human  subjects  was  made  because  It  had 
been  found  in  rats  that  stearic  and  palmitic  acid  were 
poorly  utilized  and  impaired  the  Intestinal  absorption  of 
cholesterol.  Fifteen  young  healthy  adult  humans  were 
fed  a  basal  diet  containing  20  g  of  fat  (10  g  vegetable 
and  10  g  ol  animal),  120  g  ol  protein,  and  490  g  of 
carbohydrate  dally.  The  fecal  excretion  of  cholesterol 
and  total  lipid  was  determined  during  the  last  3  days  of 
eight  7-day  dietary  periods.  Nine  subjects  consumed 
the  basal  diet  (BD)  for  one  week,  then  the  BD  plus  30 
g/day  of  palmitic  acid,  then  the  BD  plus  one  egg/day 
(300  mg  of  cholesterol),  then  the  BD  plus  one  egg  plus 
30  g  ol  palmitic  acid.  Six  subjects  followed  the  same 
routine,  except  that  30  g  of  stearic  acid  replaced  the 
palmitic  acid  and  3  g  of  cholesterol  were  fed  instead  of 
egg.  The  absorption  of  the  endogenous  and  the  dietary 
cholesterol  was  not  inlluenced  slgnillcantly  by  either 
fatty  acid.  The  palmitic  and  the  st'aricacid  wereutlllzed 
by  the  human  subjects  to  the  extei..  ol  55%  and  21%, 
respectively.  Comparison  is  made  between  the  results 
of  this  study  and  similar  observations  made  on  the  rat. 


11.1..  17:005 


Illinois  U.  Dept,  ol  Clinical  Science,  Chicago. 


ESTIMATION  OF  THE  ENDOGENOUS  INTESTINAL 
STEltOl.  POOL  IN  RAT  BY  MEANS  OF  TWO 
METHODS,  by  E.  Karvinen.  T.-M.  Lin,  and  A.  C.  Ivy. 

( 1957]  [  1 0 ] p .  incl.  table.  (AFOSR-TN-57-216)  (AF  18- 
(600)1580)  AD  126514  Unciassilied 


Also  published  in  Gastroenterology,  v.  33:  789-793, 
Nov.  1957.  (Title  varies) 
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Two  new  methods  were  used  in  the  estimation  of  the 
endogenous  Intestinal  sterol  pool.  A  procedure  called 
the  "depletor  method”  which  measures  exclusively  the 
quantity  of  cholesterol  actually  available  lor  absorption 
yielded  17  mg/day/100  g  rat  for  the  size  of  the  total 
Intestinal  pool  of  endogenous  cholesterol.  Another  pro¬ 
cedure  called  the  "balance  method”  by  which  the  entire 
amount  of  cholesterol  excreted  in  the  feces  is  measured 
gave  a  value  of  15  mg/day/100  g  rat.  Both  methods 
are  discussed  and  compared  with  the  radioactive  choles¬ 
terol  method. 


ILL. 17:006 


Illinois  U.  Dept,  of  Clinical  Science,  Chicago. 


CHOLESTEROL  METABOLISM.  THE  EFFECT  OF 
PALMITIC  AND  STEARIC  ACID  AND  OF  NICOTINIC 
ACID  ON  THE  DEVELOPMENT  OF  EXPERIMENTAL 
ATHEROSCLEROSIS  IN  THE  CHICK,  by  A.  C.  Ivy, 

E.  Karvinen,  and  T.-M.  Lin.  Final  rept.  Oct.  1,  1955- 
Sept.  30,  1956.  Apr.  1,  1957  [19]p.  incl.  tables.  (AFOSR- 
TR-57-30)  (AF  18(600)1580)  AD  126468  Unclassified 


This  study  was  undertaken  because  it  had  previously  been 
found  that  palmitic  and  stearic  acid,  when  ted  as  the  sole 
source  of  Upid  In  the  diet,  markedly  decreased  the  ab¬ 
sorption  of  dietary  cholesterol  in  the  rat.  This  was 
apparently  due  to  the  poor  utilization  of  these  fatty  acids 
by  the  rat.  In  the  present  experiment,  it  was  observed 
that  palmitic  acid  and  nicotinic  acid  ameliorated  experi¬ 
mental  atherosclerosis  in  the  chicken  caused  by  the 
feeding  of  cholesterol.  Stearic  acid,  however,  had  no 
significant  effect  on  the  atherosclerosis. 


ILL.05:004 


Illinois  U.  [Dept,  of  Mathematics]  Urbana. 


FIXED  POINTS  AND  OTHER  SPECIAL  POINTS  AND 
POINT  SETS  UNDER  MAPPING,  by  D.  G.  Bourgin 
(1958],  49p.  incl.  refs.  (AFOSR-TR-58-146) 

(AF  18(603)32)  AD  205093;  PB  139606  Unclassified 


Discussions  on  a  variety  of  problems  connected  with 
mappings  are  presented.  A  general  theorem  on  a  common 
Image  point  for  a  special  mapping  of  a  space  admitting 
2  periodic  homeomorphisms  is  discussed.  Several  con¬ 
siderable  generalizations  of  tin  results  ol  the  theorem 
ol  Bagemihl  (Fund.  Math.,  v.  40:  3-12,  1953)  are  obtained, 
and  a  more  direct  argument  is  given  pi  Volin.'  on  index 
tlieorems.  Based  on  separation  arguments  tor  manilolds. 
it  has  been  establishedthat  under  delormalionol  circles, 
various  special  paint  pairs  move  along  the  continua.  At 
some  stage  of  the  delormation  ol  an  n  sphere,  its  inter¬ 
section  with  a  lixed  sphere  must  contain  n  orthogonal  n 
tuples  ol  antipodal  point  pairs  and  the  mapplngol  such  an 
n  tuple.  ?rool  of  a  lemma  on  putative  earners  ol  certain 
cycles  on  a  torus,  which  is  applicable  to  other  types  of 
manifolds,  is  presented  and  is  used  to  give  results  on  a 
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ILL.  06:002-004;  ILL.  17:003-004 


common  image  point  of  doubly  periodic  real  valued  func¬ 
tions  for  certain  4-point  configurations,  and  a  derived 
result  is  given  for  a  mapping  of  a  2-point  sphere.  Con¬ 
sideration  of  the  cohomology  ring  of  a  quotient  space  of 
a  Stiefel  manifold  and  a  monotone  property  of  an  index 
under  symmetric  maps  are  used  to  obtain  the  first  general 
inequality  relating  the  values  of  n,p,  and  m  in  order  that 
there  always  be  an  orthogonal  p  tuple  of  points  on  an 

Sn  mapping  into  a  single  point  of  Em  for  an  arbitrary 
map  of  Sn  to  Em. 

ILL. 06:002 

Illinois  U.  [Dept,  of  Mathematics]  Urbana. 

CONDITIONAL  BROWNIAN  MOTION  AND  THE  BOUND¬ 
ARY  LIMITS  OF  HARMONIC  FUNCTIONS,  by  J.  L. 

Doob.  Oct.  31,  1957,  40p.  incl.  refs.  (AFOSR-TN-57- 
625)  (AF  18(603)11)  AD  136728  Unclassified 

Also  published  in  Bull.  Soc.  Math,  de  France,  v.  85: 
131-458,  1957. 

Functions  and  stochastic  processes  on  a  Green 
space  R  are  discussed  as  defined  by  Brelot  and 
Choquet,  except  that  the  dimensionality  2  is  not 
made  exceptional  (so  that  Riemann  surfaces  are  ex¬ 
cluded)  and  that  points  at  infinity  are  excluded.  A 
general  situation  is  studied  for  a  procedure  of  re¬ 
vitalizing  generalized  harmonic  function  which  is  dis¬ 
cussed  for  Its  implications  in  the  study  of  the 
Dirichlet  problem  by  probability  methods.  Condition¬ 
al  Brownian  motion  processes  are  studied  and  the  con¬ 
cept  of  Naim's  fine  limit  at  a  point  of  R'  is  analyzed. 

A  variation  of  Fatou's  boundary  value  theorem  is 
proved  for  a  probabilistic  interpretation. 


ll.L.06:003 

Illinois  U.  [Dept,  of  Mathematics)  Urbana. 

PROBABILITY  THEORY  AND  THE  FIRST  BOUNDARY 
VALUE  LROBLEM,  by  J.  1..  Doob.  Oct.  31,  1957. 

29p.  (A FOSR-TN- 57-627)  [AF  18(603)11]  AD  136729 

Unclassified 

Also  published  in  Illinois  Jour.  Math.,  v.  2:  19-36, 
MarT'I¥5?n 

The  place  of  the  relativized  first  boundary  problem  for 
a  class  of  regular  functions,  used  in  studies  of  harmonic 
functions  on  a  Green  space,  is  discussed.  Boundary 
limit  properties  of  extremal  and  minimal  regular 
functions  are  obtained.  A  characterization  in  proba¬ 
bility  terms  of  upper  and  lower  first  boundary  value 
problem  solutions  is  obtained  which  makes  possible 
the  resolutive  functions.  The  characterization  implies 
that  if  the  domain  of  the  functions  has  a  compact 


closure  in  the  defining  space,  every  continuous  bound¬ 
ary  function  is  resolutive. 


1LL.06:004 

[Illinois  U.  Dept,  of  Mathematics,  Urbana.] 

BOUNDARY  LIMIT  THEOREMS  FOR  A  HALF-SPACE, 
by  J.  L.  Doob.  [1958]  [8]p.  [AF  18(603)11] 

Unclassified 

Published  in  Jour.  Math.  Pures  Appl.,  v.  37:  385-392, 
Oct. -Dec.  1958. 

The  present  theory  is  illustrated  by  the  example  of 
a  Euclidean  half  space  R;  one  can  then  specify  the 
density  of  transition  of  the  Brownian  movement  on 
R  and  the  Green's  function  of  R,  and  refind,  as  a 
special  case,  a  theorem  from  J.  Lelong-Ferrand. 


ILL. 07:003 

Illinois  U.  Dept,  of  Mining  and  Metallurgical  Engineering, 
Urbana. 

THE  NONSATUR ABILITY  OF  THE  STRAIN  HELD  OF 
A  DISLOCATION  BY  POINT  IMPERFECTIONS,  by  R. 
Thomsen.  July  15,  1957,  18p.  (Rept.  no.  MEDUI-19- 
AF)  (AFOSR-TN-57-266)  (AF  18(600)1311) 

AD  126565  Unclassified 

Also  published  in  Acta  Metallurgies,  v.  6:  23-28,  Jan. 

--j- 

It  is  shown  that  a  dislocation  strain  field  is  not  satu¬ 
rated  by  point  imperfections  when  the  dislocation  dilata¬ 
tion  is  exhausted.  Elastic  saturation  effects  are  possi¬ 
ble  due  to  the  direct  elastic  interaction  between  the 
point  imperfections,  but  are  probably  rare.  The  satura¬ 
tion  problem  is  equivalent  to  the  problem  of  nucleation 
of  precipitates,  and  thus  should  be  discussed  in  terms 
of  the  short  range  non-linear  and  electronic  forces  be¬ 
tween  the  Imperfections. 


1LL.07.004 

Illinois  U.  Dept,  of  Mimng  and  Metallurgical  Engineering, 
Urbana. 

TI1E  MECHANICAL  PROPERTIES  OF  METALS  AT  LOW 
TEMPERATURES,  by  H.  M.  Rosenberg.  Oct.  15,  1657, 
3lp.  incl.  tables,  refs.  (Rept.  no,  MEDU1-20-AF) 

(A FOSR-TN- 57 -666)  (AF  18(600)1311  and  AF  18(603)22) 
AD  1 36655  Unclassified 

Also  published  in  Metallurgical  Rev.,  v.  3:  357-379, 

1958.  (Title  varies) 
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1LL.07:005  -  ILL.07:008 


Results  are  presented  of  a  review  of  the  literature  on 
the  mechanical  properties  of  metals  at  low  tempera¬ 
tures.  The  strength  is  usually  enhanced  rather  than 
impaired  down  to  the  temperature  of  liquid  He,  4.2°K, 
and  it  is  only  in  a  few  metals  that  brittleness  seta  in. 
Elasticity,  creep,  fatigue,  and  internal  friction  are  also 
considered.  Experiments  show  that  there  is  usually  a 
slight  increase  (about  10%)  in  the  elastic  constants  be¬ 
tween  room  temperature  and  4.2*K,  and  most  of  this 
occurs  above  30*K.  Most  low  temperature  experiments 
have  utilized  ultrasonic  techniques;  either  the  resonant 
frequency  or  the  transit  of  high  frequency  pulses  through 
the  specimen  are  measured.  With  few  exceptions  the 
tensile  strength  of  all  face  centered  cubic  and  hexagonal 
metals  Increases  quite  considerably  below  room  tem¬ 
perature  and  even  below  20*K.  The  tensile  strength  of 
A1  increases  about  4  times  between  room  temperature 
and  4.2*K  and  that  of  most  of  the  other  metals  is  doubled. 
For  metals  in  whlcha  decrease  in  temperature  produced 
a  large  change  in  the  tensile  strength,  there  was  a  cor¬ 
respondingly  large  change  in  the  fatigue  strength. 


ILL.07:005 

Illinois  If.  Dept  of  Mining  and  Metallurgical  Engineering, 
Urbana. 

HABIT  PLANES  OF  MARTENSITE  IN  CHROME -CARBON 
STEEL,  by  H.  M.  Otte  and  T.  A.  Read.  [1957]  [6]p.  lncl. 
illus.  diagrs.  table,  refs.  (AF  16(600)1311) 

Unclassified 

Published  in  Jour.  Metals,  v.  9:  412-417,  Apr.  1957. 

Observations  are  reported  on  the  scatter  of  the  habit 
planes  of  martensite  in  a  2.8%  Cr,  1.5%  C  steel.  Only 
a  small  amount  of  the  scatter  is  actually  due  to  ex¬ 
perimental  error;  most  of  it  is  real.  Possible  reasons 
for  the  real  scatter  are  proposed  and  examined.  (Con¬ 
tractor's  abstract) 


1LL.07:006 

Illinois  U.  Dept,  of  Mining  and  Metallurgical  Engineering, 
Urbana. 

GRAPHICAL  ANALYSIS  OF  DIFFUSIONLESS  PHASE 
CHANGES  -  THE  CUBIC  TO  TWINNED  ORTHORHOM¬ 
BIC  TRANSFORMATION,  by  D.  S.  Lieberman,  T.  A. 
Read,  and  M.  S.  Wechsier.  [1957]  [10]p.  lncl.  Ulus, 
diagrs.  (Sponsored  joinUy  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  18(600)1311,  and  Atomic  En¬ 
ergy  Commission]  Unclassified 

Published  In  Jour.  Appl.  Phys,,  v.  28:  532-541,  May 
1957. 

A  simplified  method  of  calculating  the  crystallographic 
features  of  a  diffusionless  (martensitic)  phase  change  is 
described  and  applied  to  the  gold-cadmium  alloy  cubic- 


orthorhombic  transformation.  Use  of  the  method  re¬ 
quires  a  knowledge  of  the  Initial  and  final  crystal  struc¬ 
tures  and  the  specification  of  the  crystallographic  plane 
and  direction  of  the  inhomogeneous  shear.  It  is  based 
on  the  requirement  that  after  partial  transformation  the 
interface  between  two  phase  be  free  from  stress  on  a 
macroscopic  scale.  The  method  involves  representing 
on  a  stereographic  net  (a)  the  loci  of  directions  in  the 
original  phase  unchanged  in  length  by  the  structure  per 
se  and  (b)  the  loci  of  directions  unchanged  in  length  by 
the  inhomogeneous  shear.  The  intersection  of  these  loci 
determine  possible  undistorted  interface  planes.  Excel¬ 
lent  agreement  with  experimental  observations  is  found 
when  the  method  is  applied  to  the  cubic-orthorhombic 
transformation  in  gold-cadmium  alloys.  (Contractor’s 
abstract) 


ILL.07:007 

Illinois  U.  Dept,  of  Mining  and  Metallurgical  Engineering, 
Urbana. 

MARTENSITIC  TRANSFORMATIONS  AND  DETERMINA¬ 
TION  OF  THE  INHOMOGENEOUS  DEFORMATION,  by 
D.  S.  Lieberman.  Mar.  15,  1958,  lv.  lncl.  diagrs.  tables, 
refs.  (Rept.  no.  MEDUI-18-AF)  (AFOSR-TN-58-76) 

(AF  18(600)1311)  AD  148124  Unclassified 

Presented  at  meeting  of  the  Fourth  Congress  of  the 
Ipternat'l.  Union  of  Crystallography,  Montreal, 

Canada,  July  1657.  (Title  varies) 

Also  published  in  Acta  Metallurgies,  v.  6:  680-663, 

Nov.  1654. 

A  simple  graphical  method  is  presented  for  determining 
directly  from  observations  of  the  crystallographic 
features  of  a  martensitic  transformation,  the  inhomogene¬ 
ous  deformation  which  is  part  of  the  total  transformation 
distortion.  The  method  involves  reversing  the  usual 
solution  of  the  problem  from  the  crystaUographic  data 
to  a  prediction  of  the  transformation  mechanism  and  de¬ 
termines  uniquely  that  pattern  of  inhomogeneity  which 
could  produce  that  particular  set  of  crystallographic 
features.  The  technique  is  a  more  elegant  and  much 
shorter  version  of  the  previous  graphical  formulation 
of  the  Wechsier- Lieberman-Read  theory  of  martensitic 
transformations.  The  correctner s  and  utility  of  the  theory 
la  substantiated,  and  the  Inverse  method  is  applied  to  the 
f.c.c.  to  b.c.t.  austenite-martersite  transformation  in  an 
Fe-Ni-C  alloy  for  which  accurate  data  are  available. 


1LL.07:00B 

Illinois  U.  Dept,  of  Mining  and  Metallurgical  Engineering, 
Urbana. 

THEORY  OF  DISLOCATION  CLIMB,  by  R.  Thomson. 
Sept.  1958  [6i]p.  inci.  diagrs.  refs.  (AFOSR-TN-58-827) 
(AF  18(600)1311)  AD  202912  Unclassified 
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ILL.  07:006;  ILL.  18:001 


A  theory  of  dislocation  climb  is  presented  lor  the  case 
where  the  crystal  possesses  a  supersaturation  of  vacan¬ 
cies  (or  interstitials).  Hie  equations  governing  the 
climb  process  describe  die  jog  populations  and  the 
nucleation  of  new  jogs  by  the  vacancy  supersaturation. 
The  same  equations  can  be  used  to  derive  the  jog  popu¬ 
lation  on  a  dislocation  network  at  equilibrium  and  yields 
a  result  which  is  not  a  simple  Boltzmann  factor  solu¬ 
tion.  A  model  is  constructed  for  the  nucleation  of  jogs 
in  dislocations  which  are  split  into  partials.  Hie  model 
predicts  the  slow  climb  of  split  dislocations  as  compared 
with  whole  dislocations.  Hie  case  of  high  supersatura¬ 
tion  typical  of  a  quenching  experiment  is  compared  to 
the  iow  supersaturation  of  an  annealing  process,  and 
the  jog  production  process  peculiar  to  high  supersatu¬ 
ration  is  discussed.  It  is  suggested  that  impurities 
should  play  only  a  minor  role  in  jog  nucleation,  but 
shouid  be  concentrated  at  the  nodai  points  of  the  network 
by  the  climb  process.  It  is,  however,  possible  under 
conditions  of  high  supersaturation  for  the  nodal  points 
to  act  as  jog  sources  and  multipliers,  and  this  possi¬ 
bility  suggests  one  reason  why  a  dislocation  network 
wall  can  be  a  particularly  good  sink  for  vacancies  if 
the  supersaturation  is  high.  Detailed  numerical  results 
are  difficult  to  predict  because  of  the  lack  of  information 
concerning  the  basic  parameters  of  the  theory.  One  of 
these  parameters  is  the  mobility  of  a  vacancy  along  the 
dislocation.  An  attempt  is  made  to  interpret  the  results 
of  the  pipe  diffusion  data  to  obtain  the  mobility  of  the 
vacancy.  The  discussion  leads  to  some  interesting  con¬ 
straints  on  the  configuration  of  the  core  of  the  disloca¬ 
tion  which  require  a  net  volume  change  in  the  crystal 
due  to  the  presence  of  the  dislocation.  The  estimated 
volume  change  in  copper  is  approximately  1/2  atomic 
volume  per  atom  length  of  dislocation.  Finally,  in  an 
appendix,  a  solution  is  obtained  (or  the  diffusion  of 
vacancies  in  the  presence  of  a  dislocation  sink  where 
the  solution  includes  the  force  terms  between  the  va¬ 
cancies  and  the  dislocation.  (Contractor's  abstract) 


ILL. 07:009 

Illinois  U.  [Dept,  of  Mining  and  Metallurgical  Engineering] 

L'tbana. 

INVESTIGATION  OF  THE  CRYSTALLOGRAPHY  OF 
DIFFUSIONLESS  FHASE  CHANGES  IN  STEEL,  by  C.  M. 
Waymati.  Final  rept.  Aug.  31.  1946,  9p.  bid.  rein. 

[Rept.  no.  MEDUI-20-AF]  (AFOSR-TR-58-121)  (AF  18- 
(600)  1311;  continued  by  AF  49(638)420)  AD  202922; 

PB  1386S4  Unclassified 

Experiments  were  performed  to  obtain  fundamental  in- 
lormation  about  the  martensite  transformation  in  steels. 
An  x-y  double  micrometer  positioning  device  was  de¬ 
signed  for  locating  a  predetermined  area  *•,  an  x-ray 
beam.  Orientation  relationships  were  determined  on 
an  alloy  containing  22%  Ni-0.D%  C  which  were  in  agree¬ 
ment  with  those  reported  in  'iterature.  Similar  experi¬ 
ments  with  an  Fe-30%  Ni  alloy  failed  to  yield  l.aue  pat¬ 
terns  that  could  be  used  for  orientation  relationships. 


Hie  very  few  and  diffuse  spots  indicated  that  the 
martensite  plates  in  this  alloy  are  imperfect,  and  that 
theories  based  on  a  homogeneous  distortion  are  invalid. 
Attempts  to  produce  large  single  crystals  and  a  single 
interface  transformation  in  the  Fe-30%  Ni  alloy  were 
unsuccessful.  The  habit  planes  of  12  martensite  plates 
were  determined  by  a  2-surface  analysis  in  an  alloy 
containing  2.8%  Cr  and  1.5%  C.  A  stereographic  plot 
of  the  poles  of  these  habit  planes  revealed  them  to  lie 
between  (225)  and  (259),  referred  to  the  austenite  axes. 
Electron  microscope  studies  revealed  strlations  in  the 
martensite  plates  that  could  indicate  slip  or  twinning. 

A  graphical  method  was  developed  for  analyzing  the 
martensitic  transformations.  Essentially,  the  method 
is  a  stereographic  representation  of  the  theoretical 
mathematical  analysis  of  the  transformation. 


ILL.l  8:001 

Illinois  U.  Dept,  of  Mining  and  Metallurgical  Engineering, 
Urbana. 

ANELASTICITY  IN  ALLOYS  OF  Cd  AND  Mg,  by  J. 
Enrietto  and  C.  Wert.  Aug.  6,  1957,  26p.  lncl.  illus. 
diagrs.  tables,  refs.  (AFOSR-TN-57-562)  (AF  18(603)- 
22)  AD  136547;  PB  132588  Unclassified 

Also  published  in  Acta  Metallurgies,  v.  6:  130-132, 

Feb.  1658. 

An  investigation  was  initiated  to  determine  whether 
damping  might  drop  to  zero  in  a  MgCd  system  with  50% 
Mg  and  if  so,  the  manner  in  which  the  damping  falls 
from  the  high  value  reported  by  Lulay  at  26%  Mg  to 
zero  at  50%  Mg  (Acta  Metallurgies,  v.  4:  627,  1956). 
Specimens  were  prepared  and  analyzed  with  regard  to 
the  relative  amounts  of  Mg  and  Cd  by  a  double  sulfate 
method  described  by  Lulay  in  his  thesis  written  at  the 
University  of  Illinois  in  1955.  The  internal  friction  rose 
from  a  minimum  near  zero  at  25%  Mg  to  a  maximum  of 
0.13  at  29.3%  Mg  in  an  almost  straight-line  curve.  The 
rise  was  followed  by  a  sharp  drop  to  a  minimum  at  31.6% 
and  an  equally  sharp  rise  to  another  maximum  of  U.i46 
at  33%  Mg  From  about  34  to  36  4%  Mg  there  was  a 
linear  drop  in  the  internal  friction  which  is  believed  to 
be  indicative  of  a  2-phase  region,  the  phases  being  an 
ordered  phase  and  a  random  solid  solution.  The  varia¬ 
tion  of  the  temperature  with  composition  was  ay 
parentiy  oscillatory.  It  was  concluded  from  the  data 
that  an  ordered  phase  exists  based  on  the  MgCd  super¬ 
lattice  extending  from  above  50  to  39%  Mg.  it  was  as¬ 
sumed  that  between  34  to  39%  Mg  a  disordered  phase 
exists.  From  29  to  25%  Mg.  another  2-phase  region 
exists  consisting  of  the  ordered  compound  MgCdj  and 
the  disordered  phase.  (ASTIA  abstract) 
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ILL.  10:002 

Illinois  U.  Dept,  of  Mining  and  Metallurgical  Engineering, 
Urbana. 

AGING  IN  Au-Ni  ALLOYS,  by  J.  Siversten  and  C.  Wert. 
Apr.  1,  1958  [33]p.  Inel.  dlagrs.  (AFOSR-TN-58-368) 
(AF  18(603)22)  AD  154274  Unclassified 

Also  published  in  Acta  Metallurgica,  v.  7:  275-282, 

Apr.  1359. 

Measurements  have  been  made  of  changes  in  some 
physical  properties  of  quenched  alloys  of  70%  Au-30% 

N1  when  they  were  annealed  at  low  temperatures. 
Change*  in  the  electrical  resistance,  volume,  and 
Young's  modulus  were  observed  to  occur.  They  indicate 
that  there  is  at  least  one  metastable  precipitate  formed 

on  low  temperature  annealing;  it  occurs  about  10*  times 
earlier  than  the  main  phase  change  which  has  been  well 
studied  previously.  There  Is  a  critical  temperature 
above  which  this  low  temperature  phase  is  unstable; 
this  is  about  225*C.  Exact  description  of  the  low  tem¬ 
perature  phase  is  not  possible,  but  it  does  seem  to  be 
either  (1)  clusters  of  Au-rich  or  Ni-rlch  atoms  or 
(2)  regions  of  high  geometrical  order.  Quenched-ln 
vacancies  are  presumed  to  control  the  rate  of  the  reac¬ 
tion  but  the  precipitate  is  not  thought  to  be  simply 
clusters  of  vacancies.  (Contractor’s  abstract) 


ILL.19:001 

Illinois  U.  Dept,  of  Mining  and  Metallurgical  Engineering, 
Urbana. 

STRUCTURAL  CHANGES  IN  SINGLE  CRYSTAL 
COPPER-ALPHA  BRASS  DIFFUSION  COUPLES,  by  V. 
Y.  Doo  and  R.  W.  Ballufti.  [1958]  35p.  incl.  lllus. 
tables,  refs.  (AFOSR-TN-57-747)  (AF  18(603)106) 

AD  136734  Unclassified 

Also  published  in  Acta  Metallurgica,  v.  6:  428-438, 

June  1958. 

Structural  changes  associated  with  Kirkendall  diffusion 
in  single  crystal  copper-alpha  brass  couples  have  been 
studied.  Vaporsolid  couples  in  which  zinc  was  diffused 
into  copper  from  the  vapor  were  Investigated  using 
metallographlc  and  x-ray  techniques.  The  following 
effects  were  found  under  certain  conditions  in  the  dif¬ 
fusion  zone:  (1)  dislocation  formation;  (2)  arrange¬ 
ment  of  dislocations  Into  sub-boundaries;  (3)  recrys- 
tallizaUon  and  formation  of  new  grains;  and  (4)  twin 
formation.  The  dislocation  density  and  fineness  of  sub¬ 
structure  were  greatest  at  the  lowest  diffusion  tempera¬ 
tures.  RecrystalUzatlon  was  found  at  low  diffusion  tem¬ 
peratures,  and  twin  formation  was  always  associated 
with  recrystallization.  An  explanation  of  these  phenom¬ 
ena  is  given  In  terms  of  the  production  and  subsequent 
redistribution  of  dislocations  by  climb  and  slip  mecha¬ 
nisms  during  diffusion.  (Contractor's  abstract) 


ILL.  18:002;  ILL.  19:001-003 


ILL.19:002 

Illinois  U.  Dept,  of  Mining  and  Metallurgical  Engineering, 
Urbana. 

SELF-DIFFUSION  IN  SILVER  DURING  PLASTIC 
DEFORMATION  IN  EXTENSION  AND  COMPRESSION, 
by  J.  B.  Darby,  Jr.,  C.  T.  Tomizuka,  and  R.  W.  Ballufti. 
July  1958  [33]p.  incl.  Ulus,  diagrs.  refs.  (AFOSR-TN- 
58-546)  (AF  18(603)106)  AD  158363  Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  30:  104-112, 

Jan.  1S59. 

Self -diffusion  of  Ag1*®  In  9ilver  single  crystals  sub¬ 
jected  to  simultaneous  deformation  at  800  and  900’C  was 
studied  using  the  sectioning  technique.  The  crystals 
were  orientated  for  duplex  slip  and  were  deformed  in 
extension  and  compression  at  constant  strain  rates  from 
-5 

1  to  28  x  10  per  sec  and  total  strains  as  large  as  0.33 
were  attained.  Recry  ^Utilization  occurred  in  the  initially 
single  crystal  specimens  during  diffusion-deformation 
under  aU  conditions  except  tension  at  600*C.  The  effect 
of  straining  on  the  rate  of  diffusion  was  found  to  be 
small  in  all  cases.  The  straining  changed  the  diffuslvi- 
tles  by  less  than  50  percent,  and  it  is  concluded  that  the 
observed  changes  were  probably  within  the  experimental 
error.  The  results  indicate  that  any  increases  in  dif¬ 
fusion  rate  due  to  the  generation  of  point  defects  or 
short  circuiting  paths  during  deformation  were  smaU. 
These  conclusions  are  shown  to  be  consistent  with  other 
experiments  Involving  these  phenomena.  (Contractor’s 
abstract) 


ILL.19:003 

Illinois  U.  Dept,  of  Mining  Metallurgical  Engineering, 
Urbana. 

ON  THE  EFFECT  OF  NON-EQUILIBRIUM  VACANCIES 
ON  THE  KINETICS  OF  KIRKENDALL  DIFFUSION,  by 
H.  Fara  and  R.  W.  BaUuffi.  Sept.  1938  [18]p.  incl. 
diagrs.  refs.  (AFOSR-TN-58-690)  (AF  18(603)106) 

AD  162224  Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  30:  325-329, 

Mar.  19&9. 

Vacancy  diffusion  models  which  predict  parabolic  dif¬ 
fusion-penetration  kinetics  implicity  assume  that  vacancy 
equilibrium  Is  maintained  everywhere.  However,  a 
non-equilibrium  vacancy  distribution  is  generally  estab¬ 
lished  by  the  pumping  action  of  the  chemical  gradient  in 
the  Kirkendall  effect.  A  more  general  diffusion  model 
is,  therefore,  developed  in  which  vacancies  are  not 
necessarily  maintained  in  equilibrium.  The  behavior  of 
the  model  is  then  Investigated  and  non-parabolic  kinetics 
are  found.  However,  the  kinetics  approach  those  of  the 
equilibrium  model  as  either  the  vacancy  lifetime 
approaches  zero  or  as  the  diffusion  time  becomes  very 
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long.  The  applicability  of  the  equilibrium  model,  there¬ 
fore,  depends  upon  the  particular  ay  item  and  diffusion 
time.  Machine  calculations  using  the  equations  of  the 
non- equilibrium  model  are  compared  with  experimental 
results  and  it  ie  concluded  that  non-parabolic  effects 
are  probably  of  little  importance  In  usual  face-cente red- 
cubic  metallic  system#  by  the  time  diffusion  measure¬ 
ments  are  made  by  conventional  eectloning  methods; 

-5  2 

i.e.,  when  Dt  >  ~  io  cm  .  (Contractors  abstract) 


ILL.  19:004 

Illinois  U.  Dept  of  Mining  and  Metallurgical  Engineering, 
Urbana. 

ON  THE  KIR  KENDALL  EFFECT  IN  THE  HEXAGONAL 
CLOSE-PACKED  PHASE  OF  CADMIUM  AND  MERCURY, 
by  D.  H.  Klllpa trick  and  R.  W.  Balhiffl.  Dec.  1958,  lv. 
lncl.  dlagre.  table,  refs.  (AFOSR-7N-S8-1133)  (AF  18- 
(603)100)  AD  208084  Unclassified 


could  conceivably  be  caused  by  the  generation  of  point 
Imperfections  during  deformation  or  by  short  circuiting 
along  dislocations  and  Interval  cracks.  We  have  carried 
out  somewhat  similar  experiments  on  silver  single  crys¬ 
tals  orientated  for  duplex  slip.  Ag110  was  plated  on 
(111)  and  (TlO)  faces  of  the  bar  shaped  crystals  and  the 
penetration  curves  were  obtained  by  eectloning.  The 
Gaussian  curves  showed  no  effect  resulting  from  the 
deformation  within  the  expected  experimental^ error 
(measurement  of  the  diffuslvlty  to  1  20%)  for  c  <  + 

0.2  hr"1  at  900*C  and  c  «  0.03  hr'1  at  800*C.  The  total 
strains  were  <  0.35.  Changes  In  structure  were  also 
investigated,  and  at  900*C  rec  ryatalll ration  occurred 
during  the  runs.  Further  experiments  in  compression 
are  In  progress. 
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Illinois  U.  Dept,  of  Mining  and  Metallurgical  Engineering, 
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Jour.  AppL  Phye.,  v.  30.  440-450, 


Sandwich  type  and  vapor-solid  type  diffusion  couples 
have  been  used  to  study  marker  movements,  poiygonlza- 
tlon,  and  void  formation  In  the  hexagonal  close-packed 
phase  of  a  cadmium -mercury  system.  A  strong  marker 
shift  was  found  to  occur  towards  the  alrov  side  of  the 
sandwich  couples  Indicating  faster  diffusion  of  mercury 
than  cadmium.  Extensive  polygonlxatlon  was  found  in 
the  diffusion  zones  of  the  vapor-solid  couples  by  u-ray 
methods.  A  few  large  Isolated  void#  were  found  in  Jie 
vapor -solid  couples  from  which  mercury  has  diffused 
out.  The  observed  Klrkendall  effect  phenomena  are 
qualitatively  similar  to  those  found  in  cubic  systems 
which  have  been  previously  studied,  and  the  results  are 
>.nnaistent  with  a  vacancy  diffusion  mechanism  In  the 
pi  sent  system.  (Contractor's  abstract,  modified) 
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ANALYSIS  OF  DIFFUSION  IN  MEDIA  UNDERGOING 
DEFORMATION,  by  H.  Fara  and  R.  W.  BaUuffl.  Dec. 
1957,  4p.  (AF  18(603)106)  Unclassified 

Also  published  In  Jour.  Appl.  Phye.,  v.  29:  1133-1134, 
July  l9&4. 

An  Investigation  of  diffusion  in  media  undergoing  plastic 
deformation  has  been  carried  out  for  the  case  of  a  rec¬ 
tangular  parallelepiped  which  is  being  continuously  de¬ 
formed  at  a  constant  rate  and  for  which  the  specimen 
surfaces  are  the  principal  planes  of  deformation.  The 
boundary  conditions  assumed  are  those  In  which  there 
are  Instantaneous  plane  sources  at  one  or  more  surfaces 
with  no  implngment  at  the  center.  A  solution  for  the 
instantaneous  concentration  Is  given  in  terms  of  a  power 

serlee  In  the  term  A  xJ/4tD,  where  D  is  the  diffuslvlty 
constant,  are  the  constant  strain  rates  along  the 

principal  axee,  and  A  *  t  a.  (r  t)n*k.  The  general 
k-l 

power  series  solution  le  reduced  in  the  special  case, 

(  •  0,  to  the  solution  for  the  static  diffusion  problem. 


THE  EFFECT  OF  SIMULTANEOUS  PLASTIC  FLOW 
ON  SELF-DIFFUSION  IN  SILVER  SINGLE  CRYSTALS  1LL.08:008 

(Abstract),  byj.  B.  Darby,  [Jr.  ],  C.  T.  Tomlxuka,  andR. 

W.  Baluffl.  [1958]  ip.  [AF  18(603)106]  Unclassified  Illinois  U.  [Dept,  of  Physics]  Urbana. 


Presented  at  meeting  of  the  Amer.  Phya.  Soc.,  Chicago, 
Ill.,  Mar.  27-29,  1958. 

Published  in  Bull.  Amer.  Phye.  Soc.,  Series  □,  v.  3: 

124,  Mar.  27.  1958. 


EFFECT  OF  LOW  TEMPERATURE  PLASTIC  DEFOR¬ 
MATION  UPON  THE  OPTICAL  PROPERTIES  OF 
ALKALI  HALIDES,  by  G.  Chiarottl.  Apr.  1957,  14p. 
dlagre.  refs.  (AFOSR-TN-57-155)  (A F  18(600)662) 

AD  126447  Unclassified 


Buffington  and  Cohen  found  that  eelf-dlffuslon  In  Iron  at 
89*C  was  apparently  Increased  by  a  factor  of  IS  applying 

a  compressive  strain  rate  of  <  *  0.27  hr’1.  This  result 


Also  published  in  Phys.  Rev.,  v.  107:  381-387,  July  15, 

TSsT 
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The  optical  absorption  spectrum  of  KBr  and  KI  crystals, 
which  hare  been  plastically  deformed  at  low  tempera¬ 
ture,  has  been  observed  in  the  region  of  the  a  band  in 
order  to  detect  single  ion  vacancies  generated  by  moving 
dislocations.  As  a  result  of  the  present  experiment  no 
a  band  has  been  observed  in  KBr  and  KI  crystals  plas¬ 
tically  deformed  at  several  temperatures  between 
-180'C  and  -12S*C.  The  number  of  «  centers  is  esti- 
18  -3 

mated  to  be  less  than  10  cm  for  KBr  or  KI  crystals 
after  5%  of  plastic  strain.  A  general  broadening  of  the 
fundamental  absorption  band  takes  place  after  plastic 
deformation.  On  the  other  hand  a  yellow  photolumlnes- 
cence  can  be  excited  in  the  spectral  region  of  the 
broadened  fundamental  absorption.  .A  rough  proportlon- 
ality  exists  between  the  amount  of  luminescence  and 
the  number  of  photons  absorbed  in  the  region  of  the 
crystal  responsible  for  the  extra-absorption.  Annealing 
at  room  temperture  reduces  both  luminescence  and 
extra-absorption.  A  qualitative  explanation  is  given, 
which  is  based  on  the  present  knowledge  of  defects  in 
alkali  halides.  (Contractor's  abstract) 


ILL. 08:009 

Illinois  U.  [Dept,  of  Physics]  Urbana. 

IONIC  CONDUCTIVITY  AND  DIFFUSION  IN  SILVER 
BROMIDE,  by  A.  S.  Miller.  [1957]  lv.  lncl.  dlagrs. 
tables,  refs.  (AFOSR-TN-57-224)  (AF  18(600)882) 

AD  126522  Unclassified 

A  study  was  made  of  the  deviation  between  calculated 
and  experimentally  observed  diffusion  coefficients. 
Conductivity  and  self -diffusion  measurements  were 
made  on  single  crystals  of  pure  AgBr  and  on  AgBr  with 
added  positive  divalent  Cd  ions.  The  theory  is  developed 
and  the  experimental  procedure  is  described.  The  re¬ 
sults  are  tabulated  and  compared  with  other  work  in  ths 
field.  An  error  analysis  is  also  given.  From  a  com¬ 
parison  of  ths  data  for  the  2  cases  of  AgBr  crystals, 
the  deviation  of  the  calculation  from  the  observed  dif¬ 
fusion  coefficient  can  be  separated  from  components 
caused  by  each  detect  type. 


1LL.08:010 

Illinois  U.  [Dept,  of  Physics]  Urbana. 

TRANSIENT  PHOTOCONDUCTIVITY  IN  AgCl  at  ROOM 
TEMPERATURE,  by  F.  C.  Brown.  July  1957  [38]p.  lncl. 
dlagrs.  tables,  refs.  (AFOSR-TN-57-366)  (AF  18(600)- 
662)  AD  132438  Unclassified 

Presented  at  masting  of  ths  Amsr.  Phys.  Soc., 
Philadelphia,  Pa.,  Mar.  21-23,  1957. 

Abstract  published  in  Bull.  Amsr.  Phys.  Soc.,  Series  □, 
v.  2:  120,  Mar.  21,  1957. 
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Also  published  in  Jour.  Phys.  Chem.  Solids,  v.  4: 
206-216,  1958. 

Consideration  is  given  to  transient  rather  than  steady- 
state  photoconductivity  in  the  presence  of  mobile  ionic 
defects.  With  fast-pulse  techniques,  it  is  possible  to 
separate  electronic  from  ionic  currents  and  to  observe 
primary  photoresponse  in  essential  agreement  with  a 
single  trapping  model.  Polarization  due  to  shift  is  dis¬ 
cussed.  Data  are  given  on  20  Bridgman  crystals.  Pure 
AgCl  grown  in  vacuum,  chlorine,  or  an  inert  atmos¬ 
phere,  and  from  moisture-free  material,  and  the  prod¬ 
ucts  of  hydrolysis  (Ag  and  AgjO),  showed  relatively  low 

phoioreeponSS.  Crystals  grown  in  air,  without  filtering 
or  in  vacuum  from  a  moist  starting  charge,  showed 
larger  photoconductivity  and  electron  lifetlmes  on  the 
order  of  microseconds.  Electrical  glow  curve  experi¬ 
ments  on  KVIHj  crystals  indicated  that  traps  of  thermal 

depth  about  0.4  ev  ware  present  in  highest  concentration. 
The  lifetime  of  an  electron  in  a  trap  of  this  depth  is 
about  1  msec  at  300*K.  Therefore,  these  states  control 
the  lifetime  of  electrons  in  the  fast-pulse  measurements 
as  well  as  in  experiments  carried  out  at  77*K.  Crystals 
which  have  a  large  range  or  lifetime  at  300 “K  appeared 
to  have  similar  properties  when  cooled  slowly  to  Uquld- 
N  temperatures. 


1LL.08:011 

[Illinois  U.  Dept,  of  Physics,  Urbana.] 

PHOTOPRODUCTION  OF  V}  CENTERS  IN  KBr 

CRYSTALS,  by  G.  Chiarotti  and  N.  Inchausp*.  July 
1957  [13]p.  lncl.  dlagrs.  refs.  (AFOSR-TN-57-367) 

(AF  18(600)662)  AD  132439  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C„  Apr.  25-27,  1957. 

Abstract  published  in  BulL  Amer.  Phys.  Soc.,  Seriss  11, 
v.  5  1M,  Apr.  SS,'  1057. 

Also  published  in  Phys.  Rev.,  v.  iOv:  345-347,  Jan.  15, 

ImST 

KBr  crystals  have  been  irradiated  with  monochromatic 
light  of  a  wavelength  of  190ms  at  liquid  nitrogen  temper¬ 
ature.  When  an  electric  field  is  applied  to  ths  crystal 
and  its  temperature  subsequently  raised,  a  burst  of  cur¬ 
rent  is  observed  at  -i£0*C,  which  corresponds  to  ths 
destruction  of  V,  centers.  Evidence  is  presented  that 

F  centers  and  V}  centers  are  created  simultaneously  by 

absorption  of  photons  in  ths  tall  of  the  fundamental  band 
of  ths  crystal. 
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MOBILITY  OF  THE  POLARON  IN  AgCl,  by  F.  C. 

Brown  and  F.  E.  Dart.  July  1957  [15]p.  incl.  dlagrs. 
table,  refs.  (AFOSR-TN-57-368)  (AF  18(600)662) 

AD  132440  Unclassified 

Also  published  In  Phys.  Rev.,  v.  108:  281-284,  Oct.  15, 
1957.  (Title  varies) 

Transit-time  measurements  of  electron  mobility  in 
AgCl  have  been  extended  to  very  low  temperatures.  Re¬ 
sults  are  presented  for  an  air-grown  Bridgman  crystal 
and  for  a  Kyropoulos  crystal  of  high  purity.  A  maximum 
2 

mobility  of  about  250  cm  /volt-sec  at  80  "K  was  found 

2 

for  the  former  and  a  maximum  of  480  cm  /volt-sec  at 
55*K  for  the  latter.  It  appears  that  Imperfections 
strongly  Influence  the  mobility  at  low  temperatures.  At 
Intermediate  temperatures  the  data  are  In  best  agree¬ 
ment  with  the  theory  of  interaction  with  optical  modes 
of  vibration  of  the  lattice  from  which  It  Is  found  that 

■  30(e^®°^T-l)  cmVvolt-sec.  This  corresponds  to  a 
polaron  effective  mass  of  m*/mfl  ■  0.28  where  m#  Is 
the  free  electron  mass. 


ILL.08:013 

Illinois  U.  Dept,  of  Physics,  Urbana. 

PHOTOCONDUCTION  IN  KBr  AND  H  CONTAINING  F 
CENTERS,  by  N.  Inchauspt.  [1957]  [6]p.  Incl.  dlagrs. 
tables,  refs.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  18(600)662]  and  Office  of 
Naval  Research)  Unclassified 

Published  In  Phys.  Rev.,  v.  106:  898-903,  June  1,  1957. 

Photoconductivity  In  potassium  bromide  and  potassium 
Iodide  containing  F  centers  has  been  Investigated  at 
80  *K.  The  product  of  the  quantum  yield  and  unit  range 
has  been  measured  over  the  spectral  range  from  2.0  to 

15 

5.8  er  %lth  F -center  concentrations  between  10  and 
17  -3 

10  cm  .  Evidence  Is  presented  to  show  that  the  mech¬ 
anism  for  the  production  of  photoelectrons  depends  upon 
the  photon  energy  and  the  concentration  of  F  centers. 

Two  mechanisms  for  the  production  of  photoelectrons 
are  suggested  by  the  data:  the  Ionisation  of  F  centers 
by  excltons  and  direct  optical  Ionisation  of  F  centers. 

1LL.08:014 

HUnols  U.  [Dept,  of  Physics]  Urbana. 

MOBILITY  OF  ELECTRONS  IN  THE  SILVER  HALIDES 


by  F.  C.  Brown.  [1958]  [5]p.  incl.  tables.  [AF  18(600)- 
662]  Unclassified 

Presented  at  International  School  of  Physics,  Varenna 
(Italy),  July  14-Aug.  3,  1957. 

Published  In  Nuovo  Clmento,  Series  X,  Suppl.,  v.  7: 
600-604,  1958. 

A  brief  analysis  Is  given  of  the  experimental  measure¬ 
ments  that  have  been  carried  nut  on  the  low  temperature 
electron  mobility  of  AgCl  In  order  to  determine  the 
electron-lattice  interaction.  Electron  scattering  by  the 
optical  modes  of  vibration  of  the  lattice  is  supported  by 
the  data,  In  agreement  with  the  theoretical  model  of  Low 
and  Pines. 


ILL.08:015 

Illinois  U.  Dept,  of  Physics,  Urbana. 

TRANSIENT  PHOTOCONDUCTIVITY  IN  AgCl  AT  [LOW] 
TEMPERATURE,  by  R.  Van  Heynlngen.  Feb.  1958,  98p. 
Incl.  dlagrs.  tables,  refs.  (AFOSR-TN-58-124)  (AF  18- 
(600)662)  AD  152151  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Chicago, 
Ql.  Mar.  27-29,  1958. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  H, 
v.  3:  127,  Mar.  27,  1958. 

Also ‘published  In  Phys.  Rev.,  v.  Ill:  462-471,  July  15, 

liW. 

Primary  photoconductivity  has  been  Investigated  down  to 
6.5*K  In  single  crystals  of  pure  AgCl  using  low  Intensity, 
monochromatic  light  pulses  and  a  sensitive  electrometer. 
Results  are  presented  which  are  In  agreement  with  a 
theory  of  the  transient  response  taking  Into  account  light 
absorption  and  electron  trapping.  The  electron  yield 
per  absorbed  photon  (quantum  efficiency)  is  found  to  be 
high,  bomewhat  less  than  one,  in  the  long-wavelength  tail 
and  through  the  first  peak  of  optical  absorption  for  all 
crystals  and  tern;  eratures  down  to  6.5*K.  These  results 
agree  with  the  proposed  band  scheme  If  allowances  are 
made  for  direct  and  Indirect  transitions.  Electron  trap¬ 
ping  properties  are  strongly  dependent  on  sample  prepa¬ 
ration,  but  certain  features  are  believed  characteristic 
of  the  silver  halides.  Whereas  the  density  of  deep 
(0.5  ev)  traps  may  be  very  low  In  well-annealed  AgCl, 
a  high  density  of  very  shallow  (<  0.1  ev)  traps  exists  in 
the  crystals  prepared  so  far.  Prominent  electrical  glow 
peaks  have  been  observed  at  15*K,  35*K,  and  178*K.  No 
evidence  for  hole  mobility  has  been  found  and  upper 
limits  on  possible  hole  ranges  are  given. 


>  290  < 
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Illinois  U.  Dept,  of  Physics,  Urbina. 

HALL  EFFECT  FOR  ELECTRONS  IN  SILVER 
CHLORIDE,  by  K.  Kobayishi  and  F.  C.  Brown.  Aug. 

1958  (28]p.  lncl.  diagrs.  tables,  refs.  (AFOSR-TN-58- 
743)  (AF  18(800)882)  AD  201509  Unclassified 

Also  published  In  Phys.  Rev.,  v.  113:  507-513,  Jan.  15, 
1959. 

Experiments  were  conducted  to  determine  whether  the 
drift  mobility  of  electrons  In  single  crystal  AgCl  at  60* 
to  100°K  was  due  to  scattering  by  Imperfections  or  to 
multiple  trapping  effects,  and  to  extend  mobility  data 
Into  the  very  low  temperature  range.  A  fast  pulse 
technique  was  developed  for  making  steady  state  dc 
measurements  of  the  half  voltage.  A  cryostat  and  2 
separate  high-vacuum  systems  and  manifolds  were 
used  for  making  the  measurements.  An  analysis  Is 
given  of  the  method  of  measurement.  Three  air-grown 
crystals  of  AgCl  which  contained  heavy  metal  impurities 

7 

of  the  order  of  parts  In  10  were  selected  for  the  ex¬ 
periments.  The  magnitude  of  the  Hall  mobility  com¬ 
puted  from  the  change  in  the  resistance  was  dependent 
upon  the  uniformity  of  the  crystal  with  regard  to  trapping 
lifetime.  The  sign  of  the  observed  Hall  effect  in  the 
crystals  tested  was  negative.  The  results  Indicated  that 
the  Hall  mobility  for  electrons  released  by  light  rises 
to  very,  very  high  values  at  low  temperature  Indicating 
samples  of  high  perfection.  Holes  apparently  made  little 
contribution,  If  any,  to  the  Hall  effect  In  crystals  studied 
In  agreement  with  separate  experiments  on  transient 
photoconductivity.  Electrons  were  scattered  by  both 
acoustical  and  optical  vibrations  depending  upon  the 
range  of  temperature.  Magnetoresistance  effects  began 
to  become  Important  at  the  lower  temperatures  and 
higher  magnetic  fields.  (ASTIA  abstract) 


1LL.08-.017 

Illinois  U.  Dept,  of  Physics,  Urtoana. 

D1C  HR O ISM  OF  THE  F  AND  M  BANDS  IN  KC1,  by  H. 
Kanzakl.  Sept.  1958  [6]p.  lncl.  diagrs.  tables.  (AFOSR- 
TN-  58-852)  (AF  18(600)662)  AD  203495 

Unclassified 

Also  published  In  Phys.  Rev.,  v.  110:  1063-1068, 

June  1,  1958. 

The  dlchrolsm  of  the  F  and  M  absorption  bands  that  can 
be  produced  by  optical  bleaching  of  the  F  band  with 
polarised  light  at  87*K  Is  critically  dependent  on  the 
concentrations  of  F  and  M  centers.  The  changes  in 
half-widths  and  peak  positions  of  the  F  and  M  bands 
that  accompany  the  development  of  dlchrolsm  suggest 
that  the  F-band  dlchrolsm  Is  due  to  a  spatial  association 
of  F  and  M  centers.  It  is  probable  that  an  excited  F 


ILL. 08:018  -  ILL.08:019 


center  can  transfer  energy  to  a  neighboring  M  center. 
Dlchrolsm  of  the  F  and  M  bands  can  be  produced  at  room 
temperature  by  optical  bleaching  of  either  band  with 
polarised  radiation.  (Contractor's  abstract) 
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DRIFT  AND  DIFFUSION  OF  PHOTOELECTRONS  IN 
AgCl  AT  ROOM  TEMPERATURE  (Abstract),  by  F.  C. 
Brown.  [1968]  [l]p.  [AF  18(800)882]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Chicago, 
HI.,  Mar.  27-29,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

127,  Mar.  27,  1958. 

Although  AgCl  Is  an  ionic  conductor  at  300*K  It  Is  possi¬ 
ble  to  study  transient  photoconductivity  by  using  short 
(0.2  it  sec)  light  pulses  synchronized  v/lth  pulses  of  ap¬ 
plied  voltage,  angle  crystals  can  be  prepared  in  which 
electrons  released  Into  the  conduction  band  by  light 
remain  free  for  times  as  long  as  50  Msec  before  being 
trapped  In  deep  states.  Holes  appear  to  be  Immobile  In 
AgCl  and  electron-hole  recombination  processes  rela¬ 
tively  unimportant.  At  low  voltages  photocurrent  decay 
times  are  a  direct  measure  of  electron  trapping  times. 
These  times  are  the  same  whether  the  crystal  Is  Illu¬ 
minated  In  the  volume  or  by  strongly  absorbed  light  near 
one  surface  (electrons  separated  from  holes  by  electric 
field).  At  higher  voltages  a  sheet  of  electrons  can  be 
Injected  at  the  cathode  and  collected  at  the  anode.  The 
transit  times  yield  values  of  drift  mobility  about  equal 
to  Hall  mobility.  The  spread  In  time  of  arrival  at  the 
anode  Is  In  agreement  with  the  Elnstsln-Nernst  relation 
relating  diffusion  constant  and  mobility  only  In  the  limit 
of  low  Intensity.  At  high  light  Intensity  space  charge 
effects  Increase  the  width  of  the  observed  collection 
pulse  and  cause  It  to  be  asymmetrical. 
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SELF-DIFFUSION  AND  ELECTRICAL  CONDUCTIVITY 
IN  SILVER  BROMIDE,  by  A.  S.  Miller  and  R.  J.  Maurer. 
[1958]  [5]p.  lncl.  diagrs.  tables,  refs.  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research  under  [AF  18- 
(600)662]  and  National  Science  Foundation) 

Unclassified 

Published  In  Jour.  Phys.  Chem.  Solids,  v.  4:  196-200, 

1551 - 

The  Ionic  conductivity  and  the  self-diffusion  coefficient 
of  silver  have  been  measured  In  silver  bromide  and  In 
sliver  bromide -cadmium  bromide  single  crystals  be¬ 
tween  20  and  380*C.  There  exists  a  range  of  temperature 
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for  crystal*  containing  cadmium  within  wLlch  the  ratio 
of  the  conductivity  to  the  eelf-dlffuslon  coefficient  ha* 
the  value  of  1.2S  which  Is  predicted  for  the  vacancy 
mechanism  of  diffusion  by  the  Einstein  relation  as  modi¬ 
fied  by  the  Bardeen -Her ring  correction.  This  result  le 
In  agreement  with  the  assumption  that  divalent  cadmium 
Ions  replace  monovalent  silver  Iocs  in  the  crystal  lattice 
and  Introduce  an  equal  number  of  sllver-loa  vacancies. 
These  excess  vacancies  reduce  the  concentration  of 
Interstitial  silver  loos  to  a  negligible  quantity  through 
the  operation  of  the  mass-action  law.  Coder  theee  con¬ 
ditions  diffusion  occurs  only  by  the  vacancy  mechanism. 
Conductivity  and  diffusion  data  obtained  with  pure  silver 
bromide  crystals  are  In  fair  agreement  with  the  more 
extensive  data  of  Frlauf.  (Contractor's  abstract) 


ILL. 00:009 

Illinois  V.  Dept,  of  Physics,  Crbana. 

ENERGY-BAND  STRUCTURE  OF  A  HYPOTHETICAL 
CARBON  METAL,  by  R.  C.  CaselU.  [1059]  [7jp.  lncl. 
dfagre.  tables,  refs.  (AF  13(900)980)  Unclassified 

Published  In  Phye.  Rev.,  v.  100:  54-90,  Jan.  19,  1058. 

Energy  bands  are  derived  for  a  hypothetical  crystal 
composed  of  carbon  atoms  arrayed  In  a  single  faee- 
centered-cublc  lattice  by  the  method  of  orthogonalised 
plane  waves  (OPW).  The  bands  are  compared  with 
those  of  diamond  which  have  been  obtained  by  Herman. 
It  le  shown  that  the  hypothetical  crystal  is  an  almost 
perfect  metal.  A  potential  for  atomic  carbon  In  the 

3 

P  ground-state  Is  computed  within  the  framework  of 
Slater'#  free-electron-exchange  approximation.  An 
analytical  approximation  to  this  potential  Is  provided. 
Result#  of  a  general  symmetry  analysis,  appropriate 
for  application  of  the  OPW  method  to  any  f.c.c.  lattice, 
are  given.  The  cohesive  energy  of  the  metallic  crystal 
relative  to  that  of  diamond  Is  discussed  within  the  ap¬ 
proximation  employed.  (Contractor's  abstract) 
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Illinois  U.  Dept,  of  Phyalce,  Urbana. 

[SURVEY  OF  SOLID  STATE  SCIENCES  PROGRAM  IN 
WESTERN  EUROPE)  by  F.  Seit*.  Final  rept  Nov.  20, 
1857,  3p.  (AF08R-TR-S7-82)  (AF  18(900)783) 

Unclassified 
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Illinois  U.  Electrical  Engineering  Research  Lab., 
Urbana. 

GRAPHICAL  EXTRAPOLATION  OF  VOLTAGE  CUR¬ 
RENT  CHARACTERISTICS  OF  THERMISTORS,  by  E. 


K.  Weiss  and  J.  Reynolds.  Dec.  1,  1857,  7p.  lncl. 
diagrs.  (Technical  note  no.  10)  (AF06R-TN-57-798) 

(AF  33(038)12944)  AD  14S028  Unclassified 

It  was  found  that  at  each  point  of  the  voltage  current 
characteristic  of  a  thermistor  the  rise  of  temperature 
above  the  environmental  temperature  Is  directly  pro¬ 
portional  to  the  wattage.  Using  this  relation,  a  simple 
graphical  extrapolation  method  was  derived.  By  It, 
any  number  of  characteristics  at  arbitrary  environ¬ 
mental  temperatures  can  be  found  If  two  characteristic# 
and  the  respective  environmental  temperatures  have 
been  measured.  The  limits  of  the  method  are  discussed. 
(Contractor’s  abstract) 
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Illinois  U.  .Electrical  Engineering  Research  Lab., 

Urbana. 

ABOUT  THE  EQUIVALENT  CIRCUIT  OF  THERMIS¬ 
TORS,  by  E.  K.  Weis#  andB,  P.  Lathi.  Nov.  1,  1857, 

4Sp.  !ncL  diagrs.  tables.  (Technical  note  no.  8) 
(AFOSR-TN-57-787)  (AF  33(038)12944)  AD  148028 

Unclassified 

An  equivalent  circuit  for  thermistors  was  developed  and 
the  elements  were  determined  for  a  commercial  bead 
type,  both  for  alternating  current  and  for  direct  current 
transients.  The  circuit  contains  an  Inductance  for  which 
values  of  several  thousand  henries  were  found.  The  de¬ 
pendence  of  the  circuit  elements  upon  the  position  of  the 
operating  point  on  the  characteristic,  upon  frequency, 
and  upon  outside  parameters,  as  voltage  and  series  re¬ 
sistance,  was  determined.  For  a  particular  bead  type 
thermistor  critical  frequencies  of  about  1  epa  at  an  op¬ 
erating  point  with  a  current  of  1  ma  and  of  about  3.5  cps 
at  2  ma  respectively  were  found.  At  these  frequencies 
the  thermistor  displayed  the  behavior  of  a  pure  Induct¬ 
ance  In  producing  a  phase  shift  of  exactly  80*  between 
voltage  and  current.  Other  Investigators  used  the  same 
equivalent  circuit  previously.  Their  considerations  and 
data  were  compared  with  the  findings  of  this  work  which 
shows  progress  over  the  earlier  Investigations  especially 
In  demonstrating  the  limits  of  the  applicability  of  the 
equivalent  circuit  assumed.  (Contractor's  abstract) 
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Illinois  U.  Electrical  Engineering  Research  Lab., 

Urbana. 

PRINCIPLES  OF  THERMISTOR  APPLICATION,  by  E. 
K.  Welee.  Dec.  15,  1857,  25p.  lncl.  diagrs.  table. 
(Technical  note  no.  7)  (AFOSR-TN-57-788)  (AF  33- 
(038)12944)  AD  148030  Unclassified 

After  a  general  treatment  of  the  behavior  of  thermis¬ 
tors,  the  concepts  of  the  isr'hermal  and  the  nonlso- 
theiiual  temperature  coeffic.ents  c!  resistance  are 
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Introduced.  Die  tint  determine*  the  change  of  resis¬ 
tance  with  temperature  when  the  current  is  too  small 
to  produce  a  heating  effect;  it  Is  constant  for  each 
Individual  thermistor.  The  second  is  variable  with  the 
parameters  of  a  series  circuit  and  can  be  made  very 
large.  Stability  conditions  on  the  voltage-current 
characteristic  are  derived  for  series  circuits.  Therm¬ 
istors  In  balanced  and  unbalanced  bridge  circuits  are 
considered  by  graphical  methods.  (Contractor’s  ab¬ 
stract) 
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Illinois  U.  Electrical  Engineering  Research  Lab., 

Urbana. 

ALIGNMENT  CHART  FOR  THE  RESISTANCE-TEM¬ 
PERATURE  CHARACTERISTICS  OF  THERMISTORS, 
by  E.  K.  Weise.  Jan.  20,  1058,  I4p.  IncL  feagra. 
(Technical  note  no.  12)  (AFOSR-TN-f-  -0--')  (AF  33- 
(038)12644)  AO  148145  Unclassified 

A  graphical  representation  of  the  Important  specifica¬ 
tions  of  thermistors  Is  presented.  Plotting  the  loga¬ 
rithm  of  the  resistance  of  a  thermistor  vs  the  recipro¬ 
cal  absolute  temperate  yields  a  straight  tins.  A  graphi¬ 
cal  method  Is  presented  for  representing  ths  tempera¬ 
ture  coefficient  of  resistance. 


1LL.11:015 

Illinois  U.  Electrical  Engineering  Research  Lab  , 

Urbana. 

HALL  EFFECT  MEASUREMENTS  ON  SOME  ALKALI 
EARTH  DTANATES,  by  E.  K.  Weis*  and  M.  C. 
Andrews.  Jan.  1,  1058,  20p.  incl.  dlagrs.  tables.  (Tech¬ 
nical  not*  no.  11)  (AFOSR-TN-58-105)  (AF  33(038)- 
12644)  AO  152228  Unclassified 

Measurements  of  ths  Hall  effect  on  sintered  samples 
of  MgjTlO^,  MgTIOj,  MgTljOy  CaTlOj,  SrTiOj,  and 

BaTIO,  were  made.  Mobility  and  concentration  of  elec- 

trons  wers  determined  and  compared  with  data  obtained 
from  resistivity  measurements.  Approximate  values 

of  the  electron  mobility  In  cm*/v  sec  as  derived  from 
ths  Hall  affect  data  were  as  follows:  0.3  for  CtTlOji 

3.0  for  SrTlOji  0.1  for  BaTlOj.  Ths  valuas  for  the 

magnesium  titanate*  are  still  lower,  between  0.01  and 
0.1.  The  equipmen*  used  Is  brlsfly  described.  (Con¬ 
tractor’s  abstract) 


ILL.  11:016 

Illinois  U.  Electrical  Engineering  Research  Lab., 
Urbana. 


BASIC  AND  APPLIED  RESEARCH  ON  SEMICON¬ 
DUCTORS,  by  E.  K.  Weise.  Final  rept.  Feb.  28,  1058, 
82p.  incl.  Ulus,  dlagrs.  tables,  refs.  (AFOSR-TR-58- 
50)  (AF  33(038)12644)  AD  154200  Unclassified 

Investigations  of  electric  and  magnetic  properties  of 
reduced  (Da)  group  titanate*  are  reported  which  were 
made  at  the  University  of  Illinois  from  1050  to  1057. 
Sintered  samples  of  MgjTiO^,  MgTiOj,  MgTijOj, 

CaTlOj,  SrTiOj,  and  BaTlOj  were  measured  at  tem¬ 
peratures  between  -100*C  and  -fl,500*C  in  inert  at¬ 
mospheres.  Die  electric  conductivity  was  measured 
betwaen  -100*C  and  -fl,500*C.  Between  -f20*C  and 
-100*C  the  Hall  effect  was  measured.  Ths  behavior  of 
magnetic  susceptibility  was  lnvsstigated  over  a  wide 
Tange  of  temperature  and  composition.  The  n-type 
donors  ware  produced  In  the  titanate  lattice  by  partial 
reduction  In  gas  mixtures  containing  hydrogen.  Die 
donor  concentration  was  determined  by  wsighlng  before 
and  after  reoxldltlng  heat  treatment  whsrs  possible. 
Die  electron  mobility  was  determined  from  both  con¬ 
ductivity  and  Hall  effect  data;  ths  results  were  com¬ 
pared.  Investigations  of  the  resistance-temperature 
characteristics,  ths  voltage-current  characteristics, 
and  the  equivalent  circuit  of  thermistors  ars  discussed. 
(Contractor’s  abstract) 


ILL.  12:005 

Illinois  U.  Electrical  Engineering  Research  Lab., 

Urbana. 

TEMPERATURE-RESISTANCE  STUDIES  OF  EVAPO¬ 
RATED  BISMUTH  FILMS,  by  J.  M.  Galllgan.  Jan.  25. 
1057,  46p.  incl.  Ulus,  dlagrs.  taules.  (Technical  note 
no.  1)  (AF08R-TN-57-38)  (AF  33(038)21255) 

AD  115076  Unclassified 

Metallic  elements  wtiils  In  thin  film  "state”  exhibit 
many  anomalous  and  unusual  properties.  Among  thess 
might  be  mentioned  ths  tamper*  ture  dependence  of  re¬ 
sistance.  It  has  been  found  that  when  the  tempsrature 
of  some  thin  films  is  increased  the  resistance  decreases. 
Ths  temperature  dependence  upon  film  thicknesses,  t.e., 
resistance  was  lnvsstigated.  The  investigation  was 
carried  out  on  svaporated  flims  of  bismuth.  This  In¬ 
vestigation  thus  might  help  to  understand  how  the  pro¬ 
cess  of  conduction  occurs  in  thin  flims.  It  was  found 
that  the  temperature  coefficient  of  resistance,  »,  was 
negative  for  those  films  which  had  a  resistance  in  the 
rang*  from  12  to  approximately  400  ohm.  Above  400 
ohm  a  was  positive.  Thermal  activation  energies  were 
obtained.  For  fresh  films,  they  ranged  from  ♦  0.27  to 
-  0.00  electron  volt,  with  the  maximum  value  at  a 
resistance  of  about  50  ohm  and  a  value  of  aero  near 
400  ohm.  Aging  in  air  for  one  month  had  the  effect  of 
Increasing  all  values  of  activation  energy  by  about  0.07 
electron  volt. 


>  203  < 
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[Illinois  U.  Electrical  Engineering  Research  Lab., 
Urbana.] 


ILL. 12:008 

Illinois  U.  [Electrical  Engineering  Research  Lab.] 
Urbana. 


RESEARCH  ON  CONDUCTING  THIN  FILMS,  by  C.  E. 
Drumheller.  Feb.  19,  1957  [4]p.  [AF  33(038)21255] 

Unclassified 

Some  of  the  areas  of  solid  state  research  for  which  thin 
film  techniques  are  uniquely  suited  are  outlined.  Four 
main  qualities  which  distinguish  evaporated  films  from 
bulk  material  are  discussed:  (1)  the  surface  area  per 
unit  volume  Is  substantially  greater  In  thin  films;  (2)  the 
complex  physical  structure  of  metal  films  Implies  a 
greater  amount  of  macroscopic  disorderper  unit  volume 
than  Is  found  in  bulk;  (3)  the  crystallite  units  of  thin  films 
are  grar.  ’-'r  in  size  and  can  be  made  of  the  same  order 
as  the  '.can  free  path  of  conduction  electrons;  and  (4)  the 
grain  boundary  area  per  unit  volume  is  unusually  large, 
and  points  within  the  grain  boundaries  are  never  far  from 
the  free  surface.  Relevant  studies  of  certain  basic  solid 
state  problems  suggested  by  each  of  the  latter  are  cited. 


ILL. 12:007 

Illinois  U.  Electrical  Engineering  Research  Lab., 

Urbana. 

STRUCTURE -DETERMINED  PROPERTIES  OF  EVAPO¬ 
RATED  BISMUTH  FILMS,  by  C.  E.  Drumheller.  Final 
technical  rept.  Apr.  15,  1958,  23p.  incl.  illus.  diagrs. 
(AFOSR-TR-58-57)  (AF  33(038)21255)  AD  154280, 

PB  138059  Unclassified 

Infrared  and  electrical  studies  made  on  evaporated 
bismuth  films  suggest  that  the  observed  characteristics 
are  largely  determined  by  the  film  structure.  The  films 

were  evaporated  at  10*  S  mm  pressure  onto  cellulose 
nitrate  substrates.  Electron  microscope  examination 
shows  that  up  to  about  2000 A  thickness  the  films  possess 
a  single-layer  polycrystalUne  stricture.  Thickness- 
resistance  measurements  and  low  frequency  current 
noise  studies  indicate  that  the  major  contribution  to  the 
film  resistance  Is  from  the  grain  boundaries.  Tempera¬ 
ture-resistance  characteristics  have  been  related  to 
average  crystallite  size.  The  infrared  studies  indicate 
that  there  are  two  types  of  grain  boundaries,  namely, 
those  which  contribute  to  the  conductivity  and  those 
which  do  not.  This  conclusion  is  also  confirmed  by 
electron  diffraction  effects.  By  taking  into  account  the 
capacitance  of  the  grain  boundaries  It  Is  possible  to 
explain  the  Infrared  characteristics.  Calculations  from 
the  measurements  give  an  Initial  grain  boundary 
thickness  of  about  15  to  30A.  (Contractor's  abstract) 


RESISTANCE  MEASUREMENTS  IN  THIN  BISMUTH 
FILMS  (Abstract),  by  J.  M.  Galligan  and  C.  E. 
Drumheller.  [1958]  [l]p.  [AF  33(038)21255] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Ithaca, 
N.  Y.,  June  19-21,  1958. 


Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  3:  254, 
June  19,  1958. 


Evaporated  thin  films  of  bismuth  deposited  on  cellulose 
nitrate  substrate  have  been  studied.  Measurement  of  the 
temperature  dependence  of  resistance  in  films  in  the 
resistance  range  from  12-360  ohms  showed  that  the 
resistance  decreased  with  an  increase  in  temperature. 
The  maximum  activation  energy  was  about  0.027  electron 
volt  in  this  resistance  range.  In  the  resistance  range 
above  400  ohms  the  resistance  increased  with  Increasing 
temperature,  with  activation  energies  as  low  as  0.009  ev. 
The  reason  for  this  negative  activation  energy  is  not 
understood,  but  the  measurements  are  reproducible  and 
it  is  well  outside  experimental  error.  No  simple  model 
could  be  proposed  to  explain  this  negative  activation 
energy  in  the  absence  of  information  about  the  density 
and  type  of  electrical  carriers.  Aging  the  films  in  air, 
for  one  month,  had  the  effect  of  increasing  the  activation 
energies. 


ILL.  13:003 

Illinois  U.  Electrical  Engineering  Research  Lab., 

Urbana. 

THE  KERR  CELL  AS  A  MICROWAVE  FREQUENCY 
OPTICAL  SHUTTER.  2.  EXPERIMENTAL  INVESTIGA¬ 
TION,  by  G.  L.  Clark,  D.  F.  Holshouser,  and  H.  M.  Von 
Foerster.  Mar.  1957,  173p.  Incl.  Ulus,  diagrs.  tables, 
refs.  (Technical  note  no.  1-2)  (AFOSR-TN-57-114) 

(AF  18(600)1018)  AD  120467  Unclassified 

The  generation  of  light  pulses  as  short  as  69  u  u  sec 
in  duration  at  a  repetition  rate  of  six  billion/sec  has 
been  achieved  by  the  use  of  a  specially  designed  electro¬ 
optic  Kerr  cell  driven  at  microwave  frequency.  Since 
the  operation  of  a  Kerr  cell  at  such  frequencies  involves 
electric  fields  which  change  so  rapidly  that  the  field  can¬ 
not  be  considered  constant  even  for  the  length  of  tine 
required  for  light  to  travel  the  two  or  three  in.  length 
of  a  Kerr  cell,  a  new  theory  of  Kerr  cell  operation  has 
been  worked  out  which  takes  the  transit  Une  into  account . 
The  results  of  this  analysis  and  the  effect  of  the  transit 
time  upon  Kerr  cell  behavior,  including  operation  with 
combined  ac  and  dr  ectric  fields,  are  discussed.  The 
properties  of  liquid  on  rtrics  which  are  pertinent  to 
an  understanding  of  the  err  effect  are  reviewed,  with 
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particular  attention  to  dipole  orientation  polarizat  ion 
and  various  theoretical  and  empirical  methods  of 
describing  the  behavior  of  liquid  dielectrics  in  the 
region  of  molecular  rotation  dispersion.  Measurements 
of  the  dielectric  properties  of  nitrobenzene,  a  liquid  ex¬ 
hibiting  a  very  large  Kerr  effect,  were  carried  out  over 
a  large  frequency  range,  and  the  results  of  this  work 
are  reported,  along  with  a  comparison  of  the  properties 
of  nitrobenzene  with  those  of  carbon  disulfide  and  an 
evaluation  of  their  relative  merits  and  limitations.  The 
design  of  a  microwave  Kerr  cell  and  the  compromises 
inherent  in  the  choice  of  geometry  and  dimensions,  as 
well  as  the  problems  and  techniques  Involved  in  the 
actual  construction  of  a  cell  are  described  In  detail. 

The  optical  and  electrical  system  in  which  a  Kerr  cell 
functions,  and  the  experimental  procedures  which  were 
used  in  the  Investigation  are  summarized,  including  a 
method  of  using  the  electro-optic  shutter  to  check  its 
own  operation  and  to  prove  the  existence  of  microwave 
modulation  of  a  light  beam.  Finally,  the  results  of  the 
measurements  which  were  made  concerning  the  opera¬ 
tion  of  a  Kerr  cell  driven  at  microwave  frequency,  and 
the  variation  of  the  Instantaneous  and  average  light 
transmitted  by  such  a  shutter  are  presented.  (Con¬ 
tractor’s  abstract) 


ll.L. 13:004 

Illinois  U.  Electrical  Engineering  Research  Lab., 

Urbana. 

THE  TIME  ELEMENT  IN  PHOTOELECTRIC  EMISSION, 
by  D.  F.  Holshouser  and  H.  M.  Von  Foerster.  Final 
technical  rept.  May  16,  1958,  90p.  incl.  illus.  diagrs. 
tables,  refs.  (AFOSR-TR-58-67)  (AF  18(600)1018) 

AD  156274  Unclassified 

Effort  was  made  to  measure  the  degree  of  photoelectric 
response  of  transmission-type  cesium -antimonide 
photocathodes  to  light  pulses  of  100-MMsec  duration. 

A  measurement  of  the  photoelectric  response  to  light 
pulses  of  170-pusec  duration  was  obtained  by  modu¬ 
lating  the  ligh!  from  a  FX12  type  xenon  flash  tube  with  a 
specially  designed  Kerr  cell  shutter  driven  by  pulsed 
3  kmc/sec  microwave  power.  The  degree  of  modula¬ 
tion  of  the  photoelectric  emission  produced  in  a  1 P42 
type  phototube  by  the  modulated  light  was  obtained  by 
using  the  photoelectron  current  to  generate  microwave 
pow;r  in  a  resonant  cavity  whose  output  can  be  meas¬ 
ured.  Results  indicate  that  the  photoelectric  response 
time  of  cesium-antimonide  photocathodes  of  the  trans¬ 
mission  type,  under  operating  conditions  of  high  peak 
illumination  of  short  duration,  was  of  the  order  of 
1  musec.  A  useful  and  reliable  modulated  light  source 
was  realized  which  provided  intense  periodic  170-ussec 
light  pulses.  Shorter  pulses  are  attainable  at  the  ex¬ 
pense  of  brightness,  and  pulses  as  short  as  10  Musec 
could  probably  be  achieved.  A  device  for  the  detection 
of  light  modulated  at  microwave  frequencies  was  de¬ 
veloped.  its  frequency  limitation  was  the  response 


time  of  the  photoelectric  surface  employed.  (ACTIA 
abstract) 


ILL.  14:005 

Illinois  U.  Electrical  Engineering  Research  Lab., 
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EFFECT  OF  HEAVY  DOPING  ON  THE  SELF-DIFFUSION 
OF  GERMANIUM,  by  M.  W.  Valenta  and  C.  Ramasas'ry. 
[1957]  |12]p.  Incl.  diagrs.  refs.  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF  18- 
(600)1310  and  Motorola,  Inc.)  Unclassified 

Presented  at  Symposium  on  Semiconductors  of  the 
A.I.M.E.  Inst,  of  Metals  Div.,  Feb.  20,  1956. 

Also  published  in  Phys.  Rev.,  v.  106:  73-75,  Apr.  1,  1957. 

The  germanium  self-diffusion  coefficients  for  intrinsic, 
heavily-doped  n  -  and  p-type  germanium  were  measured 
at  several  temperatures.  It  was  found  that  the  self-dif¬ 
fusion  coefficient  is  greater  for  heavily-doped  n-type 
than  for  intrinsic  germanium  and  that  the  self-diffusion 
coefficient  for  intrinsic  germanium  is  greater  than  for 
heavily-doped  p-type.  If  it  is  assumed  that  a  vacancy 
acts  as  an  acceptor  and  that  germanium  self-diffusion 
goes  by  the  vacancy  mechanism,  the  observed  changes 
in  the  value  of  the  self-diffusion  coefficient  with  doping 
are  in  the  direction  and  of  the  order  of  magnitude  of 
changes  calculated  from  the  shift  in  the  Fermi  level 
alone.  It  Is  concluded  that  germanium  self-diffusion 
probably  proceeds  by  the  vacancy  mechanism.  (Con¬ 
tractor's  abstract) 


ILL.  14:006 

Illinois  U.  [Electrical  Engineering  Research  Lab.] 

Urbana. 

OPTICAL  PHONON  CONTRIBUTION  TO  CARRIER 
ENERGY  LOSSES  IN  SEMICONDUCTORS  (Abstract),  by 
T.  N.  Morgan.  [1957]  [l)p,  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  18(600)- 
1310]  and  Signal  Corps)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Notre 
Dame  U.,  South  Bend.lnd.,  June  20-22,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2: 
265-266,  June  20,  1957. 

Measurements  of  deviations  from  Ohm's  law  in  semi¬ 
conductors  in  high  electric  fields  give  information  about 
energy  loss  processes  for  energetic  electrons  and  holes. 
Microwave  fields  have  been  used  to  heat  the  carriers  and 
the  resulting  changes  in  dc  resistance  in  germanium  and 
silicon  specimens  at  temperatures  between  77‘K  and 
300"K  have  been  observed.  The  results  are  in  disagree¬ 
ment  with  the  theory  of  Shockley  and  others  based  on  the 
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Interaction  of  electrons  with  acoustical  phonons.  A 
theory  which  includes  interralley  and  optical  phonon 
scattering  gives  good  agreement  with  the  experimental 
results  and  allows  a  determination  of  the  phonon 
energies  involved  and  the  coupling  strengths  of  the 
interactions  which  control  the  energy  loss.  These  high- 
energy  phonon  processes  dominate  the  energy  transfer 
of  carriers  in  germanium  and  silicon  down  to  tempera¬ 
tures  below  liquid  nitrogen. 


ILL.  14:007 

Illinois  U.  Electrical  Engineering  Research  Lab., 

Urbana. 

EFFECT  OF  HEAVY  DOPING  ON  THE  DIFFUSION  OF 
IMPURITIES  IN  GERMANIUM,  by  M.  W.  Valenta.  July 
1958,  53p.  incl.  dlagrs.  tables,  refs.  (Technical  note 
no.  3)  (AFOSR-TN-58-835)  (AF  18(800)1310) 

AD  202920;  PB  140400  Unclassified 

The  diffusion  coefficients  of  In11*™,  Sb12*,  A s2®,  and 

Sn113  were  measured  in  As-doped,  intrinsic  and  Ga- 
doped  Ge  from  750*  to  87S*C.  The  heavily  doped,  n-type 

19 

specimens  contained  about  10  As  atoms/ce;  the 

19 

heavily  doped,  p-type  specimens  contained  about  10 
Ga  atoms/cc.  3b,  As,  and  Sn  were  diffused  into  the  3 
types  of  Ge  from  a  very  thinly  deposited  surface  layer 
of  the  corresponding  tracers,  while  In  was  diffused  into 
the  bulk  by  maintaining  the  Ge  samples  in  the  vapor  of 
the  In  tracer.  Diffusion  coefficients  were  obtained  from 
the  penetration  curves  observed  after  annealing.  The 
change  due  to  doping  in  acceptor  (In)  diffusion  coeffi¬ 
cients  was  relatively  smaller  than  in  thr  case  of  donors 
(As  and  Sb);  both  diffusivities  were  greater  in  n-type  t 
than  in  j>-type  Ge.  The  conclusion  was  drawn  &at  the 
substitutional  impurities  from  groups  HI,  IV,  and  V  of 
the  periodic  table  diffuse  in  C< ,  probably  by  association 
with  vacancies. 


ii.L.i4:008 

Illinois  U.  Electrical  Engineering  Research  lab., 

Urbana. 

DIFFUSION  OF  SILVER.  COPPER,  COBALT  AND  IRON 
IN  GERMANIUM,  by  L.  Y.  Wei.  Aug.  29,  i958,  92p. 
incl.  diagrs.  tables,  refs.  (Technical  note  no.  4) 
(AFOSR-TN-58-853)  (AF  18(600)1310)  AD  203196 

Unclaasifi  1 

Also  published  in  Jour.  Phys.  Chem.  Solids,  v.  i8:  162- 
174,  Feb.  1961. 

The  diffusion  prop*  rues  of  sliver,  copper,  cobalt  and 
iron  in  germanium  are  investigated.  Radiotracer  tech¬ 
niques  are  used  throughout.  In  most  cases,  the  penetra¬ 
tion  curves  are  exp  (-x/L)  in  form.  The  diffusion 


length  (L)  Increases  with  time.  In  high  dislocation  crys¬ 
tals  (about  105  pits/cm2),  the  surface  concentration  rises 
with  time  up  to  a  ce.rtain  time  limit.  In  some  cases,  the 
penetration  curves  show  great  irregularities.  The  dif¬ 
fusivities  of  these  elements  in  Ge  are  very  great,  in  the 
-5  -7  2 

range  of  10  -  10  cm  /sec  at  temperatures  around 

800°C.  The  diffusivities  are  higher  in  low  dislocation 
3  2 

(less  than  10  pits/cm  )  than  in  high  dislocation  (around 

105  pits/cm2)  crystals.  The  solubilities  in  Ge  are  very 

16 

small.  For  Cu,  the  solubility  is  about  4  x  10  atoms/cc 
at  800*C.  For  Ag,  Co,  and  Fe,  the  concentrations  are  in 

the  range  10*3  -  10^/cc.  The  activation  energy  of  cobalt 
diffusion  in  Ge  is  found  to  be  about  1  ev,  nearly  the  same 
as  those  of  Ag,  Ni,  and  Fe  diffusion,  as  obtained  by  other 
workers.  It  is  believed  that  this  peculiar  sort  of  diffusion 
is  most  likely  a  double-stream  process.  When  two 
streams  move  along  and  have  nonequilibrium  exchange 
of  flow,  the  composite  stream  will  in  general  not  follow 
Flick's  law.  Since  interstitials  and  weakly  bonded  sub- 
.(tltutlonals  are  involved  in  this  double- stream  process, 
the  fast  diffusion  rate  is  easily  understood.  As  ’trapping" 
of  diffusing  species  possibly  occurs  at  imperfections 
and  at  impurities,  this  may  explain  the  irregularities  in 
penetration  curves  and  furthermore  may  be  considered 
as  one  of  the  causes  of  double-stream  process  (the 
species  may  be  either  trapped  or  free).  (Contractor's 
abstract) 


1LL.14:009 

Illinois  U.  Electrical  Engineering  Research  Lab., 

Urbana. 

RESEARCH  ON  THE  ALTERATION  OF  THE  SURFACE 
CHARACTERISTICS  OF  SEMICONDUCTORS  BY  THE 
DIFFUSION  OF  IMPURITIES.  Final  rept.  Sept  15,  1958, 
5p.  refs.  (AFOSR-TR-58-136)  (AF  18(600)1310) 

AD  235471;  PB  156300  Unclassified 

A  study  was  made  of  the  interaction  of  large  microwave 
fields  with  semiconductors  and  the  effect  of  diffusion 
on  the  surface  properties  of  semiconductors.  The  study 
of  the  diffusion  process  in  Ge  and  Si  indicated  that  atoms 
may  move  through  these  materials  in  different  ways 
depesiding  upon  the  position  of  the  element  in  the  periodic 
table,  its  sixe,  solubility,  and  state  of  charge.  The  study 
of  the  pulse  field  effect  at  low  temperatures  was  the  first 
measurement  of  the  relaxation  time  of  the  surface  sta’es 
which  are  not  important  in  recombination  processes. 

This  measurement  is  a  practical  method  of  using  field 
effect  devices.  Electrons  accelerated  by  a  Urge  electric 
field  interacted  with  the  semiconductor  lattice  to  give 
non -ohmic  conduction;  the  exact  mode  of  interaction  was 
dependent  upon  the  temperature  and  density  of  the  car¬ 
riers. 
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ILL.  14:010 

Illinois  U.  [Electrical  Engineering  Research  Lab.] 
Urbana. 

MEASUREMENT  OF  GERMANIUM  SURFACE  STATES 
BY  PU1.SED  CHANNEL-EFFECT,  by  G.  Rupprecht. 
[Jan.  1056]  (27}p.  lncl.  diagrs.  refa.  [AF  18(600)1310] 

Unclassified 

Also  published  in  Phys.  Rev.,  ▼.  Ill:  75-82,  July  1, 

1058 

Densities,  cross  sections  and  activation  energies  of 
several  fast  germanium  surface  statea  are  inferred 
from  low  temperature  conductivity  relaxations  In  a  thin 
diffused  surface  layer.  Relaxations  are  induced  by  ap¬ 
plication  of  a  sudden  reverse  biasing  pulse.  The  ob¬ 
served  rate  of  change  of  channel  conductance  as  a  func¬ 
tion  of  temperature  la  analyzed  In  terma  of  a  model 
wherein  the  equilibrium  surface  Fermi  level  la  pre¬ 
sumed  to  remain  In  close  proximity  to  a  trap  level. 

The  reaults  Indicate  the  existence  of  an  electron  trap 
0.24  ev  from  the  conduction  band  and  two  hole  traps 
0.17  ev  and  0.22  ev  from  the  valence  band.  (Contrac¬ 
tor's  abstract) 


1LL.14:011 

Illinois  U.  [Electrical  Engineering  Research  Lab.] 
Urbena. 

EFFECT  OF  DOPING  ON  THE  DIFFUSION  OF  IM¬ 
PURITIES  rN  GERMANIUM  (Abstract),  by  M.  W. 
Valenta.  [1058]  [l]p.  [AF  18(600)1310]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Chicago, 
111.,  Mar.  27-20,  1058. 

Published  In  Bull.  Amer.  Phys.  foe..  Series  n,  v.  3: 

102.  Mar.  27,  1058. 

The  diffusion  coefficients  of  Indium,  antimony,  arsenic 
and  tin  were  measured  la  As-doped,  Intrinsic  and  Ga- 
doped  germanium  over  a  temperature  range  from  760'C 
to  880*C.  Donor  diffusivlties  In  the  As-doped  (about 
10  3 

10  atoms/cm  )  samples  ranged  from  1.3  to  2. '  times 
the  corresponding  ones  In  Intrinsic  germanium,  and 

those  In  the  Ga-doped  (about  1019  atoms/cm5)  ranged 
from  0.55  to  0.65  times  those  of  the  intrinsic  samples. 
The  acceptor  dlffuaivlty  also  changed  with  doping  In 
the  same  direction  (greater  in  n-type  than  p-type  ger¬ 
manium),  but  the  charge  was  appreciably  smaller  than 
that  observed  for  donors.  Likewise,  tin  has  a  larger 
diffusion  coefficient  li  n-type  than  p-type  germanium. 
The  observed  changes  are  in  the  direction  predicted 
by  a  vacancy  mechanism  In  which  ti  e  donors  form 
complexes  with  negative  vacancies,  and  acceptors  form 
complexes  with  both  neutral  and  negative  vacancies. 


ILL. 14:010  -  ILL. 14:013 


The  heavily -doped  single  crystals  were  prepared  by  W. 
W.  Tyler  of  the  G.  E.  Research  Laboratory. 


ILL.14:012 

Illinois  U.  [Electrical  Engineering  Research  Lab.] 

Urbans. 

EFFECT  OF  DOPING  ON  THE  DIFFUSION  OF  IMPURI¬ 
TIES  IN  SILICON  (Abstract),  by  M.  F.  Mlllea.  [1053] 
(l]p.  [AF  18(600)1310]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Chicago, 
m.,  Mar.  27-20,  1058. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

102,  Mar.  27,  1058. 

The  diffusivlties  of  P,  Sb,  Sn  and  In  In  "Intrinsic" 

(~  1015  impurity  atoms/cm3  or  less),  heavily  doped  n- 
type  (~  5  x  10  atoms/cm  ),  and  heavily  doped  p-type 

(~  2  x  10*°  atoms/cm3)  silicon  have  been  measured  to 
obtain  information  on  the  way  diffusion  takes  place.  The 
measured  diffusivlties  of  p  and  Sb  in  n-type  are  twice 
their  values  in  Intrinsic  silicon;  their  diffusivlties  In 
p-type  are  ooe  half  those  in  Intrinsic  silicon.  These 
changes  are  In  the  direction  expected  for  vacancy  dif¬ 
fusion.  The  dlffusivity  of  Sn  In  n-type  la  about  50% 
larger  than  In  intrinsic,  whereas  in  p-type  It  is  about 
equal  to  that  In  Intrinsic  silicon.  Opposite  changes  are 
found  for  the  dlffusivity  of  indium;  it  la  about  6  times 
larger  In  p-type  and  about  50%  lower  In  n-type  than  In 
Intrinsic  silicon.  Possible  diffusion  mechanisms  for 
substitutional  lmpr  '  ties  in  silicon  are  discussed  In  the 
light  of  these  and  other  data. 


1LL.14:013 

Illinois  U.  [Electrical  Engineering  Research  Lab.] 

Urbana. 

MICROWAVE  CARRIER  HEATING  AND  IMPACT 
IONIZATION  OF  IMPURITIES  IN  GERMANIUM  (Ab- 
atract),  by  K.  Seeger.  [1053]  [i]p.  [AF  18(600)1310] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Chicago, 
111.,  Mar.  27-20,  1058. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  □,  v.  3: 
in.'darm,  1058. 

Deviations  from  Ohm's  law  have  been  measured  In 
germanium  between  80  and  300*K  by  extending  the 
method  used  by  Morgan  to  microwave  field  intensities  of 

10^v/cm.  In  agreement  with  dc  measurements  of  Ryder 
and  others  on  n-type  germanium,  the  reaiatlvlty  increases 
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with  field  intensity  E  and  the  drift  velocity  saturates  at 
high  fields.  No  distinct  Ei  region  occurs,  contrary  to 
Ryder's  results.  In  the  low-field  region  the  effects  of 
various  carrier  concentrations  have  been  investigated. 
With  zinc-doped  germanium  at  80°K  a  resistivity  de¬ 
crease  has  been  observed  even  at  microwave  fields 
down  to  the  order  of  1  v/cm.  In  this  region  the  resis¬ 
tivity  change  is  proportional  to  the  square  of  the  field 
and  may  be  due  to  hole  heating  in  the  impurity  scattering 
range.  The  large  resistivity  decrease  at  fields  near 
4 

10  v/cm  is  considered  to  be  caused  partly  by  impact 
ionization  of  holes  from  the  0.097  ev  Zn  acceptor  level. 


ILL.  20:001 

Illinois  U.  Electrical  Engineering  Research  Lab., 

Urbana. 

THEORETICAL  AND  EXPERIMENTAL  EVALUATION 
OF  THE  REBATRON  -  A  RELATIVISTIC  ELECTRON 
BUNCHING  ACCELERATOR,  by  I.  Kaufman.  Dec.  1, 

1956,  3I2p.  incl.  illus.  diagrs.  tables,  refs.  (Technical 
note  no.  1)  (AFOSR-TN-57-7)  (AF  18(603)62) 

AD  115039  Unclassified 

The  development  of  sources  of  appreciable  RF  power 
in  the  1  mm  to  0.1  mm  wavelength  range  of  the  electro¬ 
magnetic  spectrum  has  yet  to  be  accomplished.  A  very 
promising  approach  to  the  problem  is  the  coherent 
interaction  with  a  circuit,  or  the  direct  radiation,  of  a 
tightly  bum  hed,  megavolt  electron  beam.  Work  on  a  de¬ 
vice  for  producing  such  a  beam  has  resulted  in  a  compact 
relat  astir  electron  bunching  accelerator,  designated 
the  I  (ON.  One  form  of  rebatron  consists  of  an 

elei  followed  by  two  10  cm  cavities  that  are 

powered  by  megawatt  source.  Calculations  have 
shown  that  it  may  be  possible  to  achieve  very  short, 
high  density  electron  bunches  from  this  rebatron,  cor¬ 
responding  to  strong  harmonic  content  of  up  to  the  two- 
thousandth  harmonic  of  this  3000  mc/sec  source.  A 
direct  measurement  to  verify  the  degree  of  bunching, 

-13 

involving  the  measurement  to  pulse  times  of  10  sec, 
has  obvious  complications.  Fortunately,  a  change  in  one 
of  the  rebatron  parameters  that  influences  the  bunching 
is  accompanied  by  a  change  In  the  output  electron  mo¬ 
mentum  spectrum,  so  that  the  rebatron  performance 
may  be  evaluated  by  correlation  of  computed  with  experi¬ 
mentally  determined  momentum  spectra.  Such  a  com¬ 
parison  between  theoretical  and  experimental  momentum 
spectra  has  yielded  very  satisfactory  results  and  has 
resulted  in  the  conclusion  that,  to  a  high  degree,  this 
rebatron  operates  as  predicted.  Beam  coupling  experi¬ 
ments  at  72.2  kmc/8ec  (the  26th  harmonic)  has  further 
confirmed  this  conclusion.  This  report  describes  the 
rebatron.  calculations  of  i*s  theoretical  behavior  and 
their  results,  the  experiment!  methods  used  in  the 
attempt  to  verify  the  computed  results,  and  the  experi¬ 
mental  resuits  obtained.  (Comrartor's  abstract) 


ILL.  20:002 

Illinois  U.  Electrical  Engineering  Research  Lab., 

Urbana. 

MEGAVOLT  ELECTRONICS  MILLIMETER  WAVE 
COUPLING  STRUCTURE  RESEARCH  AT  THE  UNIVER¬ 
SITY  OF  ILLINOIS,  by  P.  D.  Coleman.  [1957]  [15]p. 
incl.  diagrs.  refs.  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  18(603)62  and  Atomic 
Energy  Commission  under  AT(11-1)392)  Unclassified 

Published  in  Proc.  First  Tri-Service  Millimeter  Wave 
Symposium,  Army  Signal  Engineering  Labs.,  Fort 
Monmouth,  N.  J.,  Sept.  10-11,  1957,  p.  120-134. 

The  purpose  of  this  research  was  to  show  that  a  bunched 
megavolt  electron  beam  represents  the  highest  power 
level,  most  non-linear  element  yet  proposed  for  frequency 
multiplication.  Pulsed  powers  of  tens  of  kilowatts  with 
a  useable  beam  harmonic  of  100  appear  practical  as 
demonstrated  with  S-band  bunching  accelerators.  Further, 
it  was  shown  that  megavolt  electronics  makes  possible  at 
least  three  new  types  of  coupling  systems  which  can 
circumvent  the  frequency  limitation  problems  encountered 
by  conventional  microwave  tubes.  The  following  topics 
are  dircussed:  frequency  multiplication  with  a  non-linear 
elemei'l  and  with  an  elect  run  beam;  deilratlr  beam  char¬ 
acteristics;  bunching  characteristics  of  a  practical  S-band 
rebatron;  types  of  megavolt  electronics  beam  coupling 
structures;  excitation  of  higher  order  modes;  dielectric 
loading  of  a  metal  cavity;  a  dielectric  harmodotron; 
Cerenkov  coupling  structures;  and  comparison  of  mega¬ 
volt  electronics  beam  coupling  schemes. 


ILL.  20:003 

Illinois  U.  Electrical  Engineering  Research  Lab.. 

Urbana. 

DESIGN  AND  EVALUATION  OF  AN  S-BAND  REBATRON, 
by  I.  Kaufman  and  P.  D.  Coleman.  [1957]  [9]p.  incl.  illus. 
diagrs.  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  18(603)62  and  Wright  Air  De¬ 
velopment  Center  under  AF  33(616)2449)  Unclassified 

Published  in  Jour.  Appt.  Phys.,  v.  28:  936-944,  Sept. 

I95T 

A  practical  design  of  an  S-band  rebatron  for  producing 
a  high  power,  bunched,  megavolt  electron  beam,  theo¬ 
retically  possessing  harmonic  current  frequencies  in 
the  submillimeter  range  is  presented.  An  indirect  ex¬ 
perimental  method  of  evaluating  the  beam  obtained  from 
the  rebatron,  based  on  measuring  momenta  spectra, 
gives  very  satisfactory  agreement  with  theory.  The 
validity  of  this  indirect  method  of  beam  analysis  is 
strengthened  by  a  measurement  of  the  ratio  of  the  26th 
beam  harmonic  current  amplitudes  under  two  different 


•  298 


AIR  FORCE  SCIENTIFIC  RESEARCH 


sets  of  conditions  determined  experimentally  by  mo¬ 
menta  spectra  measurements.  No  highly  critical 
tolerance  conditions  are  encountered  In  the  investiga 
tion.  (Contractor's  abstract) 


ILL. 20:004 

Illinois  U.  Electrical  Engineering  Research  Lab., 

Urbana. 

PRESENT  STATE  OF  THE  MILLIMETER  WAVE 
GENERATION  AND  TECHNIQUE  ART  —  1958,  by  P.  D. 
Coleman  and  R.  C  Becker.  1958,  lv.  incl.  diagrs.  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  18(603)62  and  Atomic  Energy  Com¬ 
mission  under  AT(11-1)392)  Unclassified 

Presented  at  the  l.R.E.-PGMTT  Symposium,  Stanford 
U.,  Calif.,  May  5-7,  1958. 

Also  published  in  l.R.E.  Trans,  of  Professional  Group 
on  Microwave  Theory  and  Techniques,  v.  MTT-7:  42- 
61,  Jan.  1959. 

Two  of  the  few  fruitful  approaches  to  the  low-millimeter 
and  submillimeter  wave  generation  problem  appear  to 
be  frequency  multiplication  by  means  of  nonlinear  phe¬ 
nomena  and  frequency  conversion  by  parametric  sys¬ 
tems.  Current  work  on  frequency  multiplication  using 
relativistic  megavolt  beams,  crystal  diodes,  field  emit¬ 
ters,  ferrites,  etc.  is  reviewed.  A  brief  account  of 
present  efforts  to  extend  conventional  tubes  below  wave¬ 
lengths  of  3  mm  is  presented.  Waveguide  components 
used  at  1  to  2  mm  are  described.  (Contractor’s 
abstract) 


ILL. 21:001 

Illinois  U.  Electrical  Engineering  Research  Lab., 

Urbana. 

SYNTHESIS  OF  VOLTAGE  TRANSFER  FUNCTIONS 
WITH  RIGHT  HALF  PLANE  ZEROS  BY  RC  FEEDBACK 
NETWORKS,  by  J.  J.  Mikulski.  Mar.  15,  1957,  17p.  incl. 
diagrs.  (Technical  note  no.  1)  (AFOSR-TN-57-168) 

(AF  49(638)63)  AD  126461  Unclassified 

Presented  at  the  Third  Midwest  Symposium  on  Circuit 
Theory,  Iowa  State  Coll.,  Ames,  May  1958. 

Also  published  in  Proc.  Third  Midwest  Symposium 
on  Circuit  Theory,  Iowa  State  Coll.,  Ames,  1958,  p.  9.1- 
9.23. 

The  synthesis  of  voltage  transfer  functions  with  complex 
poles  and  right  half  plane  (RHP)  zeros  has  been 
approached  previously  through  the  use  of  active  feed¬ 
back  networks  by  Armstrong  and  Reza.  and  Sallen  and 
Key.  In  their  studies,  zeros  are  realized  by  passive 


ILL.  20:004;  ILL.  21:001-003 


RC  networks  and  are  thereby  limited  in  their  location 
in  the  s  plane.  Feedback  was  employed  to  realize 
complex  poles.  In  no  instance  was  a  zero  on  the  positive 
real  axis  realizable.  In  these  previous  studies,  the  con¬ 
figuration  was  limited  to  proportional  or  RC  passive 
network  feedback.  By  utilizing  a  more  general  feedback 
function,  one  with  RHP  poles  resulting  from  an  unstable 
minor  loop,  a  zero  of  W(s)  is  realized  in  the  RHP.  TTiis 
problem  is  investigated  and  design  equations  are  given 
for  system  parameters  to  realize  any  W(s).  A  numerical 
example  illustrates  the  method.  System  sensitivity  to 
parameter  variation  is  briefly  investigated  and  optimum 
conditions  chosen  for  design. 


ILL. 21:002 

Illinoi.:  U.  Electrical  Engineering  Research  Lab., 

Urbana. 

TRANSFER  FUNCTION  SYNTHESIS  WITH  ACTIVE  ELE¬ 
MENTS,  by  F.  F.  Kuo.  Apr.  15,  1957,  19p.  incl.  diagrs. 
(Technical  note  no.  2)  (AFOSR-TN-57-206)  (AF  49- 
(638)63)  AD  126503  Unclassified 

Presented  at  the  National  Electronics  Conference, 
Chicago,  III.,  Oct.  7-9,  1957. 

Also  published  in  Proc.  National  Electronics  Conference, 
v.73:  1049-  1056,  1957. 

A  synthesis  procedure  is  given  lor  synthesizing  both 
minimum  and  non-minimum  phase  transfer  functions 
using  canonical  RC  structures  which  realize  complex 
zeros  of  transmission.  The  use  of  RC  sections  to  pro¬ 
duce  complex  zeros  of  transmission  is  based  upon  a 
method  due  to  Dasher.  However,  Dasher’s  method  is 
restricted  to  the  synthesis  of  minimum  phase  networks 
only.  With  the  aid  of  active  networks  and  canonical  RC 
sections,  it  is  possible  to  realize  transfer  functions 
which  are  not  possible  by  Dasher's  method.  The  active 
network  representation  used  is  the  controlled-sourCe- 
RC  network  which  is  equivalent  to  a  transistor- RC- 
network.  The  partitioning  theorem  is  used  to  remove 
the  canonical  RC  structure. 


ILL. 21:003 

Illinois  U.  Electrical  Engineering  Research  Lab., 

Urbana. 

SYNTHESIS  OF  ACTIVE  NETWORKS  WITH  NEGATIVE 
IMPEDANCE  CONVERTERS,  by  R.  T.  Chien.  May  5. 
1953,  60p.  incl.  diagrs.  refs.  (Technical  note  no.  4) 
(AFOSR-TN-58-494)  (AF  49(638163)  AD  158304. 

PB  137068  Unclassified 

The  Ltnvill  configuration  is  used  to  synthesize  second- 
order,  non-positive-real,  driving-point  functions. 
Synthesis  is  accomplished  by  the  use  ol  a  surplus  Iac- 
tor.  With  the  arbitrariness  if  the  surplus  (actor,  one 
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is  able  to  control  the  driving-point  function.  The  exist¬ 
ence  of  the  solution  in  all  cases  Is  demonstrated  and  the 
minimum  number  of  elements  property  of  the  solution 
is  proved.  It  Is  shown  that  only  five  elements  are  re¬ 
quired  besides  the  negative  impedance  converters 
(NIC).  RC  networks  ire  used  in  some  cases  and  RL 
networks  are  used  in  the  remaining  cases.  The  synthesis 
of  a  transfer  function  together  with  the  driving-point 
function  f<:  srr  umpllshed  by  application  of  Cauer's 
method  of  partial  removal  of  poles.  Useful  results  are 
obtained  in  synthesizing  the  transfer  voltage  ratios  with 
different  terminations,  including  the  case  of  open  out¬ 
put  terminals.  The  conditions  of  realization  are  ob¬ 
tained  and  given  in  terms  of  coefficients.  The  method 
used  is  further  extended  to  realize  all  three  functions. 
Nticaoary  and  sufficient  conditions  are  fuund  fur  three 
functions  to  be  a  realizable  set.  The  synthesis  itself 
is  carried  out  in  the  same  manner  as  in  the  previous 
cases.  For  higher  order  functions,  a  procedure  is  out¬ 
lined  t„  fitid  the  desired  pole  positions  by  cut  arid  try, 
for  the  synthesis  of  a  driving-point  function,  or  a 
driving-point  function  together  with  a  transfer  function. 
(Contractor's  abstract) 


ILL. 21.004 

Illinois  U.  Electrical  Engineering  Research  Lab., 

Urbana. 

POLE-ZERO  SENSITIVITY  IN  NETWORK  FUNCTIONS, 
by  F.  F.  Kuo.  May  1.  1958,  78p.  incl.  diagrs.  refs. 
(Technical  note  no.  3)  (AFOSR-TN-58-495)  (AF  49(638)- 
63)  AD  158305;  PB  137069  Unclassified 

Also  published  in  part  in  l.R.E.  Trans,  of  Professional 
Group  oil  Circuit  Theory,  v.  CT-6.  131,  Mar.  1339. 

(Title  varies) 

Also  published  in  part  in  l.R.E.  National  Convention 
Record,  I  t.  I7.  18-22,  1959.  (Title  varies) 

If  a  network  contains  a  variable  parameter  x  (capaci¬ 
tance,  or  g  of  a  vacuum  tube,  etc.),  the  polynomials  of 

the  driving-point  and  transfer  functions  describing  the 
network  have  coefficients  which  are  linear  functions  of 
x.  The  roots  of  the  polynomials  are  also  functions  of  x. 
Since  the  locations  of  the  poles  and  zeros  of  these  net¬ 
work  functions  are  important  in  both  analysis  and  syn¬ 
thesis  of  the  network,  it  is  desirable  to  know  quantita¬ 
tively  the  tendency  for  a  root  to  vary  with  the  parameter 
x.  A  measure  of  this  tendency  to  vary  is  provided  by 
the  sensitivity  (unction  S  -  dp/dx,  where  p  Is  a  root  of 
a  polynomial.  Properties  and  theorems  pertaining  to 
tins  sensitivity  function  are  given  in  this  work.  Root 
sensitivity  and  the  root  locus  of  the  polynomial  are 
closely  related  topics.  Sensitivity  is  shown  to  be  the 
residue  of  a  pole  of  a  specialized  form  of  the  root  locus 
equation  whose  poles  are  the  roots  of  the  giver,  poly¬ 
nomial.  From  the  properties  of  this  special  root  locus 
i  irm.  it  is  shown  that  intersections  of  root  loci  have 


Infinite  sensitivities.  Other  cases  of  infinite  sensitivity 
figures  are  studied.  The  sum  of  the  sensitivities  of 
the  roots  of  any  polynomial  is  derived,  and  some  prop¬ 
erties  are  given  as  related  to  certain  defined  classes  of 
polynomials.  Numerical  examples  computed  on  1LLIAC 
are  giver,  to  Illustrate  sensitivity  pr^pertlts  of  rtprertnl 
ative  root  :oci.  The  sensitivity  properties  described 
above  are  applied  to  the  analysis  and  synthesis  of  RC 
networks  analysts,  several  theorems  per¬ 

taining  to  the  sensitivity  of  double  zeros  of  transmission 
and  to  a  class  of  insensitive  elements  are  given.  The 
sensitivity  factor  is  introduced  in  the  synthesis  of  RC 
ladder  networks  by  the  Cauer  procedure.  Several  sen¬ 
sitivity  criteria  are  given  for  the  synthesis  of  optimum 
RC  ladder  networks.  Finally,  a  study  is  made  of  certain 
sensitivity  properties  ol  closed-loop  feedback  networks. 
A  number  of  suggested  problems  for  further  study  are 
given.  (Contractor's  abstract) 


1LL.21:005 

Illinois  U.  Electrical  Engineering  Research  Lab., 

Urbane 

ANALYSIS  OF  NONRECIPROCAL  NETWORKS  BY 
D1CITAL  COMPUTER,  by  W.  Mayeda  and  M.  E.  Van 
Valkenburg.  1 1958]  [6]p.  incl.  diagrs.  tables.  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  49(638)63]  and  Office  of  Ordnance  Research) 

Unclassified 

Presented  at  l.R.E.  National  Convention,  New  York, 
Mar.  24-27,  1958. 

Published  in  l.R.E.  National  Convention  Record,  Pt.  2; 

W-TSTisSS: 

In  a  previous  paper  (W.  Mayeda  and  M.  E.  Van 
Valkenburg,  l.R.E.  WESCON  Convention  Record,  Pt.  2; 
137-144,  1957)  the  advantages  of  the  digital  computer 
In  the  analysis  and  synthesis  of  passive  networks  were 
described.  The  present  paper  extends  this  work  to  in¬ 
clude  linear  nonreciprocal  networks  In  which  the  cur¬ 
rent  ol  a  branch  depends  not  only  on  the  voltage  of  that 
branch,  but  might  also  be  unilaterally  dependent  upon 
the  voltage  of  other  branches  in  tin-  network.  The 
topological  formulas  are  presented  in  a  form  conveni¬ 
ent  for  digital  computer  programming.  Features  of  the 
program  are  outlined,  and  the  advantages  of  speed  and 
accuracy  are  Illustrated  by  several  examples  which 
include  stability  and  sensitivity  considerations. 


Imperial  Coll,  of  Science  and  Tech.  (Gt.  Brit),  see 

London  U.  Imperial  Coll,  ot  Science  and  Tech.  (Gt.  Brith 
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INU.01:001 

Indiana  U.  Dept,  of  Chemistry,  Bloomington. 

A  DIGITAL  PULSE  INTEGRATOR  FOR  FLASH 
MEASUREMENTS,  by  H.  H.  Kramer  and  E.  J.  Bair. 
Aug.  29,  1958  [12]p.  incl.  diagrs.  (AFOSR-TN-58-777) 
(AF  18(603)93)  AD  201925;  PB  138173  Unclassified 

Also  published  in  Jour.  Opt.  Soc.  Amer.,  v  50:  807-610, 


A  digital  pulse  integrator  is  described  for  measuring 
the  voltage-time  area  of  electrical  impulses  such  as 
the  photocurrent  resulting  from  the  photoelectric 
observation  of  a  xenon  flash  source.  As  the  basis  of 
its  operation,  the  positive  pulse  to  be  integrated  charg¬ 
es  a  capacitor.  A  decade  scaler  is  used  to  count  the 
number  of  smaller  negative  pulses  from  a  crystal 
oscillator  that  are  required  to  discharge  the  capacitor 
to  its  original  voltage.  A  specific  circuit  was  tested 
with  square  pulses  having  an  adjustable  amplitude  and 
duration.  The  observed  count  is  proportional  to  the 
pulse  area  with  an  accuracy  and  reproducibility  greater 
than  0.3%  for  an  individual  pulse  in  the  range  10-  to 
100-msec  volts  (with  45-  to  100-v  amplitudes).  Limi¬ 
tations  and  applications  of  this  type  of  integration  are 
discussed  briefly. 


1NU. 01:002 

Indiana  U.  Dept,  of  Chemistry,  Bloomington. 

A  STROBOSCOPIC  FLASH  SOURCE  FOR  KINETIC 
SPECTROSCOPY,  by  J.  H.  Current,  O.  F.  Raper,  and 
E.  J.  Bair.  Aug.  29,  1958  [9jp.  incl.  diagrs.  (AFOSR- 
TN-58-778)  (AF  18(603)93)  AD  201926.  PB  138172 

Unclassified 


Also  published  in  Jour.  Opt.  Soc.  Amer.,  v.  50:  668-671, 
July  1960. 


Also  published  in  Naturwissenschaftliche  Monatsschrift, 
no.  6/7:  1-16,  May  1957. 

Research  has  been  performed  to  determine  the  possi¬ 
bilities  and  limits  of  orientation  by  means  of  sound.  The 
ear  is  considered  as  a  "receiver”  and  an  "interpreter." 
Sound  projectors  are  developed  to  facilitate  controlled 
investigation  as  well  as  actually  to  improve  conditions 
for  orientation  by  sound.  The  so  called  ’obstacle  sense' 
of  blind  persons  is  based  on  modifications  of  sourd 
produced  by  reflection  from  nearby  objects.  Results 
show  that  the  most  effective  guiding  sounds  are  those 
emitted  from  the  observer  himself  and  that  the  obutacie 
sense  can  be  awakened  and  developed  to  maximum 
efficiency  by  training. 


IRS.01:001 

Institut  de  Recherches  Scientifiques  et  Techniques  du 
Centre-Quest,  Poitiers  (France). 

RESEARCH  ON  DEVELOPMENT  OF  A  METHOD  FOR 
MEASURING  SURFACE  TEMPERATURES.  Final 
technical  rept.  Feb.  1958  [55]p.  incl.  illus.  diagrs. 
(Rept.  no.  IRST  55-13)  (AFOSR-TR-58-88)  (AF  61- 
(514)1193)  AD  162109;  PB  140449  Unclassified 

An  attempt  was  made  to  measure  the  wall  temperature 
of  a  body  at  temperatures  above  40°C  by  means  of  color 
changes  in  fluorescent  lights.  Numerous  phosphors 
were  investigated  by  use  of  a  scanner  device  (slit  and 
phototube)  which  was  fixed  on  a  wain  and  guided  by  2 
slides,  all  of  which  was  attached  to  the  spectrograph 
and  enclosed  in  a  light-tight  box.  Data  indicated  that 
the  thermal  sensibility  of  the  fluorescent  emissions 
can  be  used  up  to  450“C.  (ASTTA  abstract) 


LAS.04:002 

Institute  for  Advanced  Study,  Princeton,  N.  J. 


A  stroboscopic  light  source  is  described  for  observing 
the  kinetic  behavior  of  chemical  systems  by  absorption 
spectroscopy.  The  light  consists  of  a  short  train  of 
flashes  in  an  accurately  timed  sequence.  Such  a  sys¬ 
tem  takes  advantage  of  thebrillianceof  the  xenon  flash 
source  while  at  the  same  time  making  it  possible  to 
observe  the  system  at  a  sequence  of  times.  Accurate 
timing  is  Inherent  in  the  apparatus.  (Contractor’s 
abstract) 


INN. 02:002 

liuisbruck  U.  Inst,  of  Experimental  Psychology  (Austria). 

ORIENTATION  by  AURAl.  Cl.UES,  by  1.  Kohler.  (1957) 
( 16)p.  incl.  i  ius.  diagrs.  refs.  (AFOSR-TR-57-54) 

(AF  61(514)889)  AD  136462  Unclassified 


A  GENERALIZED  FUNCTION-THEORY  AND  THE  RE¬ 
LATED  D1R1CHLET  PROBLEM.  PART  11,  by  J.  Sanders. 
[1957]  [I4)p.  (AF  18(600)791)  Unclassified 

Published  in  Ann.  Math.,  v.  66:  141-154,  July  1957. 

In  the  first  paper  of  this  series  (item  no.  1AS.04  001) 

2 

the  author  considered  the  equation  N  (u)  -  0  and  con¬ 
structed  a  function  theory  related  to  this  equation  The 
present  paper  is  devoted  to  the  solution  of  the  Dirichlet 
2 

problem  for  the  equation  N'  (u)  *  0.  The  method  used  is 
patterned  after  the  "double  layer  potential”  method  of 
solving  the  Dirichlet  problem  for  lutplace's  equation.  G. 
Launcella  [Acta  Math.,  v.  32:  201-256,  1909]  and  K. 
SchrOder  [Math.  Z.  v.  48.  553-675,  1943]  employed  a 
similar  idea  in  dealing  with  the  Dirichlet  problem  for  the 
biharmonic  equation.  The  author  proceeds  differently, 
using  the  function  theory  which  he  developed  in  his  first 
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paper.  It  is  shown  that  the  Dirichlet  problem  in  question 
is  equivalent  to  the  determination  ol  a  certain  E^-mono- 

genic  (unction  from  Its  values  on  the  boundary.  The  main 
result  concerns  the  Dirichlet  problem  which  consists  of 
2  4 

finding  a  solution  u  of  N'  (u)  <0,  of  class  C  In  a  domain 

D,  of  class  C1  In  the  closure  of  D,  which  on  the  boundary 
C  of  D  satisfies  u  *  f(s),  8u/8n  *  g(s),  where  f  and  g  are 
given  continuous  functions  of  the  arc  length  s  on  C.  It 
is  found  that  this  problem  possesses  one  and  only  one 
solution,  under  suitable  differentiability  assumptions 
relative  to  the  boundary  C  and  the  functions  a  and  r. 
(Math.  Rev.  abstract) 


IAS.05:014 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

APPLICATION  OF  HILBERT  SPACE  METHODS  TO 
LIE  GROUPS  ACTING  ON  A  DIFFERENTIABLE  MANI¬ 
FOLD,  by  J.  Lelong-Ferrand.  Dec.  1656,  6p.  (AFOSR- 
TN- 57-14)  VAF  18(600)1109)  AD  115046 

Unclassified 

Also  published  in  Proc.  Nat'l.  Acad.  Sciences,  v.  43: 
249-252,  Feb.  1957. 

Using  Hilbert  space  methods,  the  author  states  five 
theorem*  -jn  Lie  groups  acting  _n  a  differentiable  mani¬ 
fold.  Proofs  are  promised  in  a  subsequent  publication. 
Examples  of  the  theorems  are: 

(1)  If  y  is  a  compact  v-dlmensional  group  and  if 

(a  *  1,2,...,  v)  denotes  a  basis  of  its  algebra,  there 
exists  a  constant  k  such  that  frJf(-Hilbert  space  of 
square  integrable  functions)  and  f  fdr  •  0  imply 
2  2 

f  k l  Xjf  ,  where  dr  is  the  invariant  measure. 

(2)  An  element  X  of  the  Lie  algebra  of  a  Lie  group  y  de¬ 

fines  a  one-parameter  compact  subgroup  of  y  if,  and  only 
if,  there  exists  a  constant  k  such  that  every  function 
fr.if,  orthogonal  to  the  spaced’  tj(f,  X<p  *  O’, 

satisfies  f  4  k  Xf  .  (Math  Rev.  abstract) 


US.05.-015 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

INTEGRATION  OF  A  DIFFERENTIAL  FORM  ON  AN 
ANALYTIC  COMPLEX  SUBVARIETY,  by  P.  I.elong. 
Dec.  1956,  6p.  (AFOSR-TN-57-20)  (AF  18(600)1109) 
AD  115054  Unclassified 

Alsu  published  in  Proc.  Nat'l.  Acad.  Sciences,  v.  43: 
246-248,  heb.  1957. 

The  purpose  oi  this  note  is  to  give  a  precise  definition 
f  the  operator  of  integration 

Ko 1  ’  '  o 

W 


for  an  exterior  differential  form  <e  on  an  analytic 
complex  subvariety  W.  The  problem  arises  because  an 

analytic  complex  subvariety  In  a  domain  D  of  Cn  (or, 
more  briefly,  an  analytic  set  in  D)  is  not,  in  general, 
a  manifold.  We  give  (a)  an  existence  theorem  for  t(g>), 

(b)  a  proof  that  t  Is  a  closed  current  in  D,  that  is 
t(o)  =  0  for  the  forms  with  compact  support,  which  are 
homologous  to  zero  in  D.  (Contractor’s  abstract) 

IAS.05:016 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

CONSTRUCTION  OF  THE  ENVELOPES  OF  HOLOMOR- 
PHY  OF  ARBITRARY  DOMAINS,  by  H.  J.  Bremermann. 
Feb.  1957,  31p.  incl.  refs.  (AFOSR-TN-57-49)  (\F  18- 
(600)1109)  AD  115088  Unclassified 

Also  published  in  Rev.  Mat.  Hisp.-Amer.,  v.  17:  175- 
i00,  1957. 

In  the  space  of  several  complex  variables  Cn  there  is 
associated  with  every  domain  D  its  "envelope  of  holo- 
morphy"  E(D)  which  is  the  largest  domain  (schlicht 
or  locally  schlicht)  containing  D  such  that  all  functions 
holomorphic  in  D  can  be  continued  holomorphically  into 
E(D).  For  a  given  domain  D  the  envelope  E(D)  thus  is 
defined  by  "the  set  of  all  functions  holomorphic  in  D.” 
The  problem  to  construct  D  explicitly  for  any  given 
domain  b  is  Solved  Completely  toT  the  ease  where  both 
D  and  E(D)  are  schlicht.  The  process  can  be  carried 
out  by  a  computer.  If  D  or  E(D)  or  both  are  non-schlicht, 
then  the  process  is  still  applicable  and  it  is  shown  that 
it  gives  E(D)  if  it  converges  to  a  pseudo-convex  domain 
(Contractor's  abstract) 


LAS.b&:017 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

REPRESENTATIONS  AND  REPRESENTATIVE  FUNC¬ 
TIONS  OF  A  LfE  GROUP,  by  G.  Hochschild  and  G.  D. 
Mostow.  Mar.  1957,  82p.  incl.  refs.  (AFOSR-TN-57- 
158)  (AF  18(600)1109)  AD  126450  Unclassified 

Also  published  in  Ann.  Math.,  v.  66:  495-542,  Nov.  1957. 

Let  C  be  a  Lie  group  with  a  finite  number  of  connected 
components  and  let  R(b)  denote  the  ring  of  complex- 
valued  continuous  functions  on  G  whose  translates  are 
finite  dimensional.  Investigation  is  undertaken  of  (1)  the 
algebraic  structure  of  R(b),  (2)  the  group  A  of  automor¬ 
phisms  of  R(b)  regarded  as  G- module,  and  (3)  the  rela¬ 
tion  between  G  and  A.  A  case  of  central  interest  is  the 
one  in  which  R(b)  is  a  finitely  generated  ring.  Under 
this  hypothesis,  A  turns  out  to  be  the  "universal  coni- 
plexificatlon"  of  G.  This  result  can  be  regarded  as  a 
direct  generalization  of  Tannaka's  duality  theorem  for 
compact  Lie  groups  and  Hartsh-Chandra's  analogue  for 
connected  semi-simple  groups.  The  hypothesis  that 
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R(b)  be  finitely  generated  is  equivalent  to  the  condition 
tliat  G  modulo  the  topological  closure  of  the  commutator 
subgroup  J  Um  connected  component  of  the  Identity  be 
compact.  Conversely,  if  A  is  the  universal  complexifi- 
cation  of  G,  then  R(b)  is  finitely  generated.  Thus  the 
class  A  Lie  groups  with  P.(D)finltely  generated  is  the 
precise  class  for  which  Tannaka's  duality  holds. 
(Contractor's  abstract) 


1AS.05:018 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

(FINITE  MODELS  IN  THE  THEORY  OF  THE  POTEN¬ 
TIAL]  Modeles  finis  en  theorie  du  potentiel,  by  G. 
Choquet  and  J.  Deny.  Apr.  1957,  71p.  (AFOSR-TN-57- 
177)  (AF  18(600)1109)  AD  126472  Unclassified 

Also  published  in  Jour.  Analyse  Math.  (Jerusalem), 
v.  5:  77-135,  1956/1957. 

A  defiidtion  is  given  of  the  theory  of  the  potential,  con¬ 
sidered  as  a  study  of  certain  defined  cores  in  a  locally 
compact  space  X,  having  characteristics  analogous  to 
those  of  the  Newtonian  core  in  the  Euclidean  space. 

The  term  "core"  is  defined  and  analyzed.  A  study  is 
made  of  the  symmetrical  and  degenerate  cores.  The 
theorem  of  duality  is  discussed  and  applications  are 
cited. 


IAS.  05:019 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

ON  A  GENERALIZED  D1R1CHLET  PROBLEM  FOR 
PLUR1SUB HARMONIC  FUNCTIONS  AND  PSEUDO- 
CONVEX  DOMAINS.  CHARACTERIZATION  OF  S1LOV 
BOUNDARIES,  by  H.  J.  Bremermann.  Apr.  1957,  49p. 
refs.  (AFOSR-TN-57-178)  (A F  18(600)1109) 

AD  126473  Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc.,  v.  91:  246- 
276,  May" 1959. 

The  Perron-Caratheodory  method  to  find  a  harmonic 
function  assuming  given  values  on  the  boundary  of  a 
domain  is  extended  from  one  to  several  complex  varia¬ 
bles.  The  harmonic  functions  are  replaced  by  the  pluri- 
subharmonic  functions.  The  upper  envelope  of  the  pluri- 
subliarnionic  functions  smaller  than  or  equal  to  the 
given  boundary  values  (where  these  are  prescribed)  is 
a  plurisubharmomc  function,  but  it  is  in  contrast  to  one 
variable,  in  general  not  pluriharmonic,  which  is  a  real 
part  of  a  liolomorphic  function.  It  exists  for  pseudo- 
e  invex  domains  and  assumes  the  (arbitrarily)  given 
b  .undarv  values  if  and  only  if  these  are  prescribed  on 
the  Si  1  v  boundary.  Its  properties  are  studied  and  the 
Si  1  iv  boundaries  are  characterized.  It  is  shown  that  tins 


"plurisubharmonic  solution”  is  closely  connected  with 
the  envelope  of  holomorphy  of  a  certain  domain  and  can 
be  computed  explicitly.  Finally  extencloue  to  uui.cut.Ui.u 
ous  boundary  values,  Banach  spaces,  and  Stein  manifolds 
are  discussed.  The  plurisubharmonic  solution  together 
with  the  corresponding  plurisuyerharmohic  solution  gives 
an  estimate  for  the  variation  of  the  harmonic  solution 
(of  2n  real  variables)  and  solutions  of  similar  differential 
operators  under  holomorphic  transformations.  (Con¬ 
tractor’s  abstract) 


1AS.05:020 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

GENERAL  MINIMAX  THEOREMS,  by  M.  Sion.  Apr. 

1957  (10]p.  incl.  refs.  (AFOSR-TN-57-204)  (AF  18(600) - 
1109)  AD  126501  Unclassified 

Also  published  in  Pacific  Jour.  Math.,  v.  8:  171-176,  1958. 

Tlit  man.  result  in  this  paper  is  the  following  general¬ 
ization  of  von  Neumann's  mlnimax  theorem:  Let  M,  N 
be  compact,  convex  spaces  and  f  a  function  on  M  x  N 
that  is  upper  semicontinuous  and  quasi-concave  in  M 
and  lower  semi-continuous  and  quasi-convex  in  N;  then 

max  min  f(M,f)  =  min  maxf((i,f). 
ufM  ucN  gfN  u  f M 

From  this  we  deduce  other  general  mlnimax  theorems 
including  those  of  Kneser,  Fan,  and  Nikaldo.  (Contrac¬ 
tor’s  abstract) 


1AS.05:021 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

FUNCTION  RINGS  AND  RIEMANN  SURFACES,  by 
J.  Wei  nier.  May  1957,  42p.  (AFOSK-TN-57-207) 

(A F  18(600)1109)  AD  126504  Unclassified 

Also  published  in  Ann.  Math.,  v.  67.  45-71,  Jan.  1958. 

The  Banach  algebra  C  of  all  continuous  complex  valued 
functions  of  the  unit  circle  is  studied.  The  closed  sub¬ 
algebras  of  C  which  contain  the  constant  1  and  which 
separate  points  on  the  circle  are  classified  as  far  as 
possible.  Rings  of  analytic  functions  on  certain 
Riemann  surfaces  play  a  central  part  in  the  classifica¬ 
tion.  A  restricted  class  of  subalgebras  of  C  is  con¬ 
sidered.  The  method  used  here  however  can  be  applied 
to  a  much  wider  class. 


IAS. 05:022 

Institute  for  Advanced  Studv,  I  riuect  >u.  N.  .!. 

EXTENSIONS  OF  REPRESENTATION:  OF  1  IE  OltOFI  S 
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AND  LIE  ALGEBRAS.  I,  by  G.  Hochschiid  and  G.  D. 
Mostow.  June  1957,  30p.  (AFOSR-TN-57-308)  (AF  18- 
(600)1109)  AD  132379  Unclassified 

Also  published  in  Amer.  Jour.  Math.,  v.  79:  924-942, 

Oct.  1957. 

Let  K  be  a  group,  G  a  subgroup  of  K,  P  a  representation 
of  G,  and  V  the  representation  space  of  P .  A  represen¬ 
tation  o  of  K  is  an  extension  of  the  representation  P  of 
G  if  the  representation  space  W  of  o  contains  V  as  a  G- 
stable  subspace  and  o  co'  cides  with  P  on  V.  A  standard 
construction  is  given  yielding  W  for  K  such  that  W  con¬ 
tains  V  as  a  G-stable  subspace  and  is  finite  dimensional 
wherever  such  a  representation  space  exists  at  all.  If 
K  is  a  connected  Lie  group,  and  for  the  category  of  finite 
dimensional  continuous  representations  of  K,  this  gives 
a  complete  solution  of  the  extendlbllity  problem.  A  con¬ 
struction  is  given  which  makes  it  possible  to  treat  the 
more  general  case  where  K  *  HG  with  HOC  compact. 
Some  of  the  basic  results  on  the  existence  of  faithful 
representations  for  connected  Lie  groups  are  proved  by 
means  of  the  extension  theorem.  In  particular,  the  use 
of  Ado's  theorem  on  the  existence  of  a  faithful  repre¬ 
sentation  for  a  Lie  algebra  is  completely  eliminated. 
Zassenhaus's  extension  theorem  (Comment.  Math.  Helv., 
v.  26:  252-274,  1952)  for  Lie  algebras  is  proved. 


LAS.0S:023 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

RINGS  OF  ANALYTIC  FUNCTIONS,  by  J.  Wermer. 

July  1957,  24p.  (AFOSR-TN-57-421)  (AF  18(600)1109) 
AD  132500  Unclassified 

Also  published  in  Ann.  Math.,  v.  67;  497-516,  May 
1958. 

Let  E  be  the  open  unit  disk  in  the  z-plane  and  let  E  be 
its  closure.  Let  0  be  an  analytic  function  on  E  extend¬ 
able  to  all  of  E  to  be  continuous  and  assume  If  Zj  and 

ZjfE,  Zj  /  Zg.  then  <c(Zj)  f  <p(z2>.  Under  this  hypothe¬ 
sis,  and  by  a  well-known  .  teorem  of  J.  L.  Walsh  (Amer. 
Math.  Soc.  Colloquium  Publications,  v.  20:  36),  every 
function  analytic  on  E  and  continuous  on  ?  is  uniformly 
approximate  on  E  by  polynomials  in  0.  Previous  work 
by  J.  Wermer  on  function  rings  and  Riemann  surfaces 
(Ann.  Math.,  v.  67:  45-71,  1958)  is  continued  to  Include 
the  analogous  approximation  problem  when  the  single 
function  o  is  replaced  by  a  pair  of  analytic  functions 
0  and  f,  and  the  disk  E  is  replaced  by  a  finite  region 
on  a  Riemann  surface.  The  study  is  restricted  to  the 
case  when  o  and  f  are  both  analytic  on  the  boundary  of 
the  region  considered  as  well  as  on  the  region  itself. 


IAS.05:024 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

ON  THE  FUNDAMENTAL  GROUP  OF  A  HOMOGENEOUS 
SPACE,  by  G.  D.  Mostow.  June  1957  [14]p.  inci.  refs. 
(AFOSR-TN-57-571)  (AF  18(600)1109)  AD  136556 

Unclassified 

Also  published  in  Ann.  Math.,  v.  66:  249-255,  Sept.  1957. 

Proof  is  presented  that  generally  if  the  fundamental  group 
of  a  homogeneous  space  M  is  solvable,  then  it  is  finitely 
generated  and  its  rank  cannot  exceed  the  dimension  of  M 
(a  homogeneous  space  is  a  connected  space  on  which  a 
wle  group  operates  transitively).  The  method  of  proof 
consists  of  reducing  the  problem  to  the  ca3e  in  which  the 
group  acting  transistlvely  on  the  homogeneous  space  is 
Itself  solvable  and  of  applying  the  results  of  P.  A.  Smith 
(Ann.  Math.,  v.  36:  210-229,  1935)  on  solvable  Lie  groups. 
Smith  proved  that  the  rank  of  the  fundamental  group  F  of 
a  group  manifold  G  cannot  exceed  the  dimension  of  G. 


I  AS. 05:025 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

ON  VECTOR  SPACES  WITH  AN  ALTERNATE  INNER 
PRODUCT,  by  D.  S.  Ornsteln.  Nov.  1957,  3p.  (AFOSR- 
TN-57-763)  (AF  18(600)1109)  AD  136753 

Unclassified 

Kaplansky  has  questioned  whether  every  vector  space 
with  an  alternate  inner  product  is  the  sum  of  two  sub¬ 
spaces  such  that  the  inner  product  of  any  two  elements 
in  the  subspace  equals  zero.  For  the  case  of  a  vector 
space  with  countable  dimension,  the  question  has  been 
answered  by  Kaplansky  in  the  affirmative.  The  answer 
is  negative  when  the  vector  space  has  uncountable 
dimension  as  is  shown  by  the  use  of  a  counterexample. 


LAS. 05:026 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

[SEMI-LATTICE  SETS  AND  LATTICE  SETS  OF 
CONTINUOUS  FUNCTIONS]  Ensembles  seml-r6ticul8s 
et  ensembles  rtticulis  de  fonctlons  continues,  by  G. 
Choquet  and  J.  Deny.  [1957]  (ll)p.  (AF  18(600)1109) 

Unclassified 

Published  in  Jour.  Math.  Pures  Appl.,  v.  36:  179-189, 
Apr. -June  1957. 

Let  X  be  a  topological  space,  F  a  family  of  couples 
(x,  a)  where  x  is  a  point  of  X  and  o  is  a  positive  Radon 
measure  on  X  having  compact  support  and  vanishing  on 
the  point  x,  and  G  a  family  of  positive  Radon  measures 
on  X  with  compact  supports.  Let  E  be  the  set  of  all 
continuous  real-valued  functions  u  on  X  such  that 
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udo  *  u(x)  for  every  (x,  o)  in  F  and  J  udr  *  o  for  every 
1  in  G.  Then  E  is  a  convex  cone  which  is  closed  in  the 
topf  '.ogv  of  uniform  convergence  on  compact  sets  and 
also  is  closed  under  taking  the  minimum  of  two  func¬ 
tions  (i.e.,  is  a  lower  semi -lattice).  "Hie  authors’  prin¬ 
cipal  result  is  the  converse  theorem  that  any  such  cone 
of  functions  can  be  characterized  by  a  set  of  inequalities 
of  the  above  type.  If  the  cone  E  is  compact  around  its 
vertex  (i.e.,  if  the  functions  of  E,  suitably  normalized, 
form  an  equi-continuous  family),  then  the  compact  sup¬ 
ports  of  the  above  measures  can  be  restricted  to  finite 
sets,  and  the  above  theorem  becomes  a  direct  general¬ 
ization  of  the  classical  Harnack  inequalities  for  positive 
harmonic  functions.  (Math.  Rev.  abstract) 


IAS.05:027 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

[INTEGRA riON  OVER  A  COMPLEX  ANALYTICAL 
SET]  Integration  sur  un  ensemble  analytique  complexe, 
by  P.  Lelong.  [1957]  [7.%.  [AF  18(600)1109] 

Unclassified 

Published  in  Bull.  Soc.  ?iath.  de  France,  v.  85:  239-262, 
1957. 

An  attempt  is  required  in  the  theory  of  functions  of 
several  variables,  to  form  an  exact  definition  of  the 

integral  .  o  stretched  over  an  analytic  set  A.  An 
'  A 

obstacle  is  the  fact  that  analytic  sets  do  not  demonstrate 
points  which  can  be  made  uniform.  Hie  wnrk  defines 
t ((.-)  =  tf  and  shows  that  t(o )  is  a  closed,  positive  cur¬ 

rent  of  double  degree  (p,p)  when  (p  *  dim  A).  Hie  re¬ 
sult  is  gained  with  the  aid  of  interesting  continuity 
theorems  for  currents.  A  particular  development  is 
devoted  to  the  surface  content  of  analytical  sets. 


IAS. 05.028 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

FIXED  POINTS  AND  TORSION  ON  KAHLER  MANI¬ 
FOLDS,  by  T.  Frankel.  Feb.  1958,  9p.  incl.  refs. 

(A FOSH - TN - 58 - 1 4 2)  (AF  18(600)1 109)  AD  152169 

Unclassified 

Also  published  in  Ann.  Math.,  v.  70:  1-8,  July  1959. 

I'he  structure  of  the  fixed  point  set  F  is  studied  for 
Kiihler  manifolds.  Bott  has  given  some  important 
results  on  the  homology  of  certain  homogeneous  spaces 
and  the  loop  space  to  a  group.  The  theorems  now  estab' 
lished  can  be  considered  as  direct  generalizations  and 
new  proofs  of  Bott's  work.  An  extension  of  the  Morse 
theory  of  critical  points  is  given  to  functions  with  non- 
degenerab  critical  manifolds. 


1AS.05-.029 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

THE  SPECTRAL  THEORY  OF  BOUNDED  FUNCTIONS, 
by  C.  S.  Herz.  Apr.  1958  [90]p.  incl.  refs.  (AFOSR- 
TN-58-363)  (In  cooperation  with  Cornell  U.,  Ithaca, 

N.  Y.,  under  AF  18(600)685)  (AF  18(600)1109) 

AD  154268;  FB  134928  Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc.,  v.  94:  181  - 
232,  Feb.  1960. 

An  exhaustive  survey  is  given  of  the  spectral  theory  of 
bounded  functions.  Hie  exposition  is  carried  out  on  a 
locally  compact  Abelian  group.  Hie  discussion  is 
divided  into  6  parts:  the  spectrum,  the  point  spectrum, 
potential  theory  and  spectral  analysis,  the  spectral 
synthesis  problem,  representations,  and  examples  of 
spectral  synthesis. 


IAS.05.030 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

SOME  GLOBAL  PROPERTIES  OF  CONTACT  STRUC¬ 
TURES,  by  J.  W.  Gray.  May  1958,  45p.  incl.  refs. 
(AFOSR-TN-58-431)  (AF  18(600)1 109)  AD  158235; 

PB  135154  Unclassified 

Also  published  in  Ann.  Math.,  v.  69:  421-450,  Mar.  1959. 

A  problem  is  Investigated  for  determining  if  different 
contact  structures  exist  on  a  given  manifold.  A  mani¬ 
fold  carries  a  contact  structure  if  the  coordinate  trans¬ 
formations  can  be  chosen  to  preserve  the  1-form 

dz  -E  y'dx’  up  to  non-zero,  multiplicative  factor.  If 
the  manifold  is  orientable,  then  this  property  is  equiva¬ 
lent  to  the  existence  of  a  globally  defined  1-form  a  of 
maximal  rank.  Further  equivalent  conditions  are  dis¬ 
cussed.  The  existence  of  the  1-form  implies  that  the 
structure  group  of  the  tangent  bundle  can  be  reduced  tn 
the  unitary  group.  The  manifold  is  said  to  be  an  almost- 
contact  manifold.  The  obstructions  to  the  existence  of 
such  a  structure  are  investigated.  Global  contact  trans¬ 
formations,  i.e.,  transformations  which  preserve  a  up 
to  a  non-zero,  multiplicative  factor  r,  are  discussed. 
Analysis  occurs  only  in  the  definitions  and  the  proofs 
consist  of  algebraic  manipulations.  The  factors  r  which 
occur  in  contact  transformations  are  not  arbitrary.  Re¬ 
sults  are  applied  to  the  study  of  deformations  ot  contact 
structures.  Appropriate  definitions  are  reviewed  and 
the  proof  that  all  deformations  are  trivial  is  provided. 
Hie  property  that  the  strict  deformation  space  consists 
of  the  entire  appropriate  first  cohomology  group  is  pre¬ 
sented.  (ASTIA  abstract) 
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I  IAS.05:031 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

'  THE  HULL  OF  A  CURVE  IN  c“,  by  J.  Wermer.  [1958] 

[  12]p.  (AF  18(600)1109)  Unclassified 


0 

a  simple  closed  curve  in  C  whose  hull  is  at  least  4- 
dlmensional  (It  contains  the  cartesian  product  of  two 
spheres).  Thus,  the  analyticlty  of  the  parametrizations 
cannot  be  dropped  from  the  hypotheses  of  the  above  theo¬ 
rems,  although  the  possibility  Is  open  that  It  can  be  re¬ 
placed  by  a  weaker  assumption.  (Math.  Rev.  abstract) 


Published  in  Ann.  Math.,  v.  68:  550-561,  Nov.  1958. 

If  S  is  a  compact  subset  of  Cn,  the  space  of  n  complex 
variables,  its  hull  h(S)  is  defined  to  be  the  set  of  all  x 

in  Cn  with  the  following  property:  to  every  polynomial 
P  in  n  variables  there  corresponds  a  point  y  In  S  such 
that  I  P(x)l‘  |  p(y) I.  Then  h(S)  is  compact  (It  is  the  maxi¬ 
mal  ideal  space  of  the  algebra  which  Is  the  uniform 
closure  of  the  polynomials  on  S)  and  contains  S.  The 
author  studies  the  nature  of  h(S)  when  S  Is  an  arc  or  a 
simple  closed  curve,  with  the  aid  of  his  recent  work  on 
function  algebras  [Ann.  Math.,  v.  67:  45-71;  497-516. 

See  also  item  nos.  IAS.05.02l;  IAS.05:023],  If 
y  yn  are  analytic  functions  In  a  disc  D.  |X|  <  r  and 

if  the  map  X  -  Y(X)  ■  (y^X),  yn(X))  is  a  homeomor- 

phism  of  D,  then  the  set  Y(D)  is  said  to  be  an  element 

through  the  point  Y(0).  A  set  E  In  C°  Is  an  analytic 
surface  If  each  point  p  on  E,  except  perhaps  for  points 
in  a  discrete  subset  EQ  (called  multiple  points),  has  a 

neighborhood  U  in  c"  such  that  !'  n  r  Is  an  element 
through  p,  while  each  p  In  E^  has  a  neighborhood  U  In 

Cn  such  that  U  n  E  Is  the  union  ol  a  finite  set  of  elements 
through  p.  Suppose  now  that  y>j,  v>n  are  analytic 

functions  on  the  unit  circle  T  which  together  separate 
points  on  T  and  suppose  that  the  derivative  of  iPj  has 

no  zero  on  T.  Let  T  be  the  simple  closed  curve  con¬ 
sisting  of  the  points 

(Ojfu),  •••,  «>n(u))  (lul  -  1). 

Theorem:  Under  these  conditions,  either  h(T )  -  T,  or 
h(T )  —  T  is  an  analytic  surface  with  at  most  finitely 
many  multiple  points;  the  second  alternative  occurs  if 
and  only  if 


Pfv-jfu).  ....  tP^uhPj  .(u)du  *  0 

!u!  -  l 

for  every  polynomial  P  in  n  variables.  Next,  suppose 
that  a  ,  •••,  *n  are  analytic  functions  on  the  unit  Inter¬ 
val  1  which  together  separate  points  on  I,  and  suppose 
that  the  derivative  of  has  no  zero  on  I.  Let  L  be  the 

arc  consisting  of  the  points  {«- j (t),  — ,  <n(t))  (0  1  *  I). 

Theorem.  Under  these  conditions,  h(L)  *  L;  In  fact, 
every  continuous  function  on  L  is  the  uniform  limit  of 
polynomials  on  L.  These  theorems  are  complemented 
by  the  following  examples  (a)  It  was  previously  known 

that  there  are  arcs  in  C°  (n  *  2)  whose  hulls  are  fct  least 
2 -dimensional;  (b)  the  author  now  shows  that  there  Is 
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(Institute  for  Advanced  Study,  Princeton,  N.J.] 

[THE  CHARACTERIZATION  OF  RUNGE  AREAS  BY 
PLURISUB HARMONIC  FUNCTIONS]  Die  Charak- 
terislerung  Rungescher  Geblete  durch  plurlsub- 
harmonlsche  Funktionen,  by  H.  J.  Bremermann.  [1958] 
[14]p.  lncl.  refs.  [AF  18(600)1109]  Unclassified 


Published  In  Math.  Ann.,  v.  136:  173-186,  1958. 


A  pair  (D,  D’)  of  domains  of  holomorphy  in  C  is 
called  a  Runge  pair  If  D  is  contained  in  D'  and  if  the  set 
of  all  holomorphlc  functions  on  D’  Is  dense  In  the  set  ol 
all  holomorphlc  functions  on  D,  equipped  with  the  topology 
of  compact  convergence.  Hie  main  result  of  this  paper 
Is:  (D,  D')  Is  a  Runge  pair  If  and  only  HD-  lim  Dk> 

Djt  Dg  £.  ...  E.D,  where  1^  -  (z:  Vfc(z)  <0i  and  Vfc(z) 

is  plurisubharmonic  in  D'.  W(z)  Is  called  plurisubhar- 
monic  In  D’  11  for  every  relatively  compact  subset  Dq  ol 

D’  there  Is  a  sequence  Wj,  W2>  ...  of  C  "-functions  on 


such  that  Wjfz)  »•••  *  W(z).  W(z) 


r 


1  1 


11m  Wk(z),  and 


Is  positive  semldeflnlte.  Consequences:  (i)  If  (D,  D')  is 
a  Runge  pair  and  E  a  (1-dimensional)  complex  line,  (hen 
D  E  is  relatively  simply  connected  with  respect  to 
D'  E.  (11)  If  D  is  a  domain  of  holomorphy  which  is  con¬ 
vex  (In  the  usual  sense),  then  (D,  c")  Is  a  Runge  pair. 

(Ill)  Let  D  it:  V(z)  *  0  'where  V(z)  Is  plurisobhariiionic 
in  some  neighborhood  ol  D;  then  the  Banach  algebca  ol 
all  continuous  functions  on  5  which  are  holomorphlc  in  D 
is  dense  in  the  algebra  of  all  holomorphlc  functions  on 
D,  equipped  with  the  topology  of  uniform  convergence. 
(Math.  Rev.  abstract) 


IAS. 05:033 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

[DIRICH LET  SPACES,  i.  THE  ELEMENTARY  CASE| 
Espaces  de  Diricolet.  1.  Lo  cas  tltmentaire,  by  A. 
Beurling  and  J.  Deny.  [1958]  [22]o.  (AF  18(600>1 1091 

Unclassified 

Published  in  Acta  Math.,  v.  99:  203-274.  1958. 
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An  introduction  is  given  for  a  class  of  function  spaces, 
for  which  a  potential  theory  without  a  ''nucleus”  is  de¬ 
veloped.  Linear  transformations  ("contractions")  T(z) 
in  the  complex  plane  C  are  of  importance  for  any  two 
numbers  z^  and  z^  in  reducing  the  separation: 

lT(z()— T(Zj)l  <  I z j  land  are  cal'ed  normal,  if  the 

point  O  remains  fixed,  Basic  characteristics  of  Dirichlet 
spaces  are  defined.  A  space  X  of  n  points  x^i  « l,2,...,n) 

is  studied.  Gf  is  the  vector  space  of  all  complex  valued 
functions  u  on  X  and  Hermite  forms  H(u)  are  used  to  de¬ 
velop  a  Hilbert  space,  which  can  be  ordered  to  a  function 
A(x,y)  defined  upon  X  x  X,  with  the  aid  of  which  a  gen¬ 
eralized  Laplace  operator  is  formed.  If  for  every  normal 
contraction  T(u):H(T(u))  *  H(u),  then  H(u)  is  called  a 

i 

Dirichlet  form.  If  H(u)  is  positive  definite,  then  H(u)‘ 
is  a  Dirichlet  norm  and Q',  provided  with  this  structure, 
is  a  Dirichlet  space.  Numerous  potential  theoretical 
characteristics  are  given  for  these  Dirichlet  forms, 
respective  spaces.  A  theory  for  the  Dirichlet  prob¬ 
lem  is  developed.  Three  instructive  examples  from 
electrodynamics,  electrostatics  and  the  theory  of 
conformal  mapping  are  given. 

US.  05:034 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

| ON  THE  NATURE  OF  SOME  COMPLEX  ANALYTICAL 
ENSEMBLES]  Sur  l'aire  des  ensembles  analytiques 
complexes,  by  P.  l.elong.  [1958]  [AF  16(600)1109] 

Unclassified 

Published  in  Ann.  Acad.  Sclent.  Fenn.,  Series  A.  I..  No. 
250/2l,  1958,  lOp. 

Further  results  are  announced  upon  positive  currents 
and  the  surface  contents  of  analytical  sets.  The 

positive  distribution  forma  C  =  1 1  €  —  dz  Adz  ,  con- 

pq  p  q 

sldered  in  the  complex  number  space  c“,  have  a 
limited  growth  in  a  more  exactly  defined  sense.  A 
plurtsubharmomc  function  V  is  constructed  through 
an  integral,  so  that  one  has  4^v  ■  S.  \  decrease  of 
the  growth  is  indicated  for  V.  A  construction  oi  holo- 
morphic  functions  for  previously  given  zero  position 

areas  A  C  1  results  as  a  special  case.  The  author 
states  the  consequent  result  varies  somewhat  from  the 
older  Kneser  theorem. 


US.  10  001 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

SEMIN  ARS  ON  ANALYTIC  FUNCTIONS.  VOL.  1.  Inst, 
for  Advanced  Study.  Princeton.  N.  J.  (Sept.  2-14, 
1957).  1957]  346p.  ncl.  refs.  (AFOSlt-TN-58-750, 

v.  1)  (AF  18(603)118)  AD  205641 .  PB  143754 

Unclassified 


This  volume  contains  the  short  addresses  delivered  at 
2  of  the  seminars  of  the  Conference  on  Analytic  Func¬ 
tions.  Seminar  1  on  the  theory  of  functions  of  several 
complex  variables  includes  17  speeches.  Seminar  U 
on  conformal  mapping  and  Schlicht  functions  includes 
8  speech'”!. 


IAS.  10:002 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

SEMINARS  ON  ANALYTIC  FUNCTIONS.  VOL.  11, 

Inst,  for  Advanced  Study,  Princeton,  N.  J.  (Sept.  2-14, 
1657).  [1657]  320p.  incl.  reis.  (AFOSR-TN-58-750, 
v.  2)  (AF  18(603)118)  AD  205642;  l'B  143755 

Unclassified 

This  volume  contains  the  short  addresses  given  at  3 
seminars  of  the  Conference  on  Analytic  Functions. 
Seminar  III  includes  7  speeches  concerning  some 
aspects  of  Riemann  surfaces.  Seminar  IV  on  the  theory 
of  automorphic  functions  contains  6  speeches. 

Seminar  V  consists  of  13  speeches  on  phases  of  the 
topic  analytic  functions  as  related  to  Banach  algebras. 


US.  10:003 

Institute  for  Advanced  Study,  Princeton,  N.  J. 

ANALYTIC  FUNCTIONS;  a  Conference,  Inst,  for 
Advanced  Study,  Princeton,  N.  J.  (Sept.  2-i4,  1957), 
ed.  by  M.  Morse  and  A.  W.  Tucker.  Princeton, 
Princeton  U.  Press,  1960,  197p.  incl.  diagrs.  table, 
refs.  (A FOSR - TN- 58 - 750A)  (AF  18(603)1 18) 

AD  233343  Unclassiiied 

This  book  contains  the  8  principal  addresses  delivered 
at  the  conference,  'i'he  suoiects  dealt  with  are;  (1) 
diiferential  mappings,  (2)  non-compact  complex 
spaces,  (3)  complex  analytic  structure  of  the  space 
oi  closed  lttemann  surfaces,  (4)  perturbation  of  struc¬ 
ture,  (5)  quasiconformal  mappings  and  TeichmOller's 
theorem,  (6)  conqiact  analytic  suriaces.  (7)  coitiormal 
mapping  of  itlemaiui  suriaces,  and  (8)  coeiiicients  oi 
univalent  iunctions. 


US,  1 1:001 

Institute  ior  Advanced  Study,  Princeton,  N.  J. 

ON  A  CONJECTURE  OF  if.  ilAIJWlGKlt,  by  B. 
tlriinbaum.  Nov.  1958,  7p.  (AFOSR- TN-58- 1055) 

(A  F  49(638)253)  AD  206983  Unclassiiied 

Alsu  published  in  Panilc  Jour.  Math.,  v.  II  215-219, 

19617  ~  " 

For  any  compact  convex  set  with  interior  points  K  in 
2 

the  Euclidean  plane  FI  ,  l(K)  is  taken  as  the  greatest 
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natural  number  with  the  following  property:  there  are 
translates  Kn,  1  f  n  <  1(K),  of  K  such  that  K  n  Kfi  /  (I 

for  all  n;  Int  K  °  Int  K  -  t  for  n  /  m.  It  Is  known  that 
"  m2 

7  *  1(K)  <  6  for  any  K  <=  E  ,  and  that  the  bounds  are  ob¬ 
tained  (1(K)  7  If  K  Is  a  circle,  1(K)  -  9  If  K  is  a  paral¬ 

lelogram).  A  conjecture  by  Hadwlger  Is  established  In 
the  following  theorem:  If  K  is  not  a  parallelogram,  then 
i(K)  *  7.  Moreover,  If  7  translates  of  K  satisfy  the  above 
conditions,  then  one  of  them  coincides  with  K.  The  proof 
using  centrally  symmetric  convex  sets,  aid  applications 
are  presented. 


1NS.02  001 

Institute  of  the  Aeronautical  Sciences,  Inc.,  New  York. 

REVIEW  AND  ANALYSIS  OF  AERONAUTICAL 
RESEARCH  INFORMATION,  by  S.  P.  Johnston  and 
others.  Jan.  1957-Dec.  1958.  (AF  49(838)185) 

Unclassified 

Contract  funds  maintain  the  preparation  of  technical 
aeronautical  abstracts,  approximately  50%  of  which 
are  from  foreign  literature.  The  abstracts  are  dis¬ 
seminated  monthly  under  the  title  International 
Aeronautical  Abstracts,  a  special  section  of 
Aeronautical  Engineering  Review  which  became 
Aero/Space  Engineering  in  1958.  The  abstracts  are 
distributed  to  the  European  scientific  community 
as  a  separate  publication  entitled  IAS  Abstracts. 

They  cover  the  following  scientific  fields:  acoustics 
(sound  and  noise);  aerodynamics  and  fluid  mechanics 
(including  aerothermodynaralcs,  boundary  layer,  flow  of 
fluids,  internal  flow,  jet  flaps  and  wings,  stability  and 
control,  and  wings  and  airfoils);  aeroelastlcity; 
electronics;  fuels  and  lubricants;  instruments; 
missiles  and  rockets;  nuclear  energy;  power  plants 
(including  jet.  turbine,  ram-jet,  pulse- jet  and  rocket); 
propellers;  research  and  research  facilities;  rotating 
wing  aircraft;  space  travel;  structures  (including  beams 
and  columns,  cylinders  and  shells,  sandwich  construc¬ 
tion  and  thermal  stress),  and  thermodynamics. 


1QS.01001 

Instituto  d<  Quimica  Fisica,  Madrid  (Spain). 

KINETICS  OF  THE  SU1.PHUHATION  OF  METALLIC 
SURFACES,  by  J.  Llopla,  J.  M.  Gamboa,  and  L. 
Arizmendi.  Annual  rept.  no.  1.  May  1958,  52p.  inci. 
Ulus,  diagrs.  tables,  refs.  (AFOSR-TN-58-639) 

(AF  61(514)1329)  AD  162170;  PB  136887 

Unclassified 

Radioactive  S  isotopes  were  used  to  follow  the  kinetics 
of  the  sulfuration  processes.  Metallic  disks  were  intro¬ 
duced  into  the  reacting  solutions  and  moved  in  slmul- 
Un>  s  translation  and  rotation  by  a  small  motor  run¬ 
ning  at  60  rpm.  The  amount  of  deposited  Scan  be  calcu¬ 


lated  from  the  measurements  of  radioactivity  on  the  sur¬ 
faces  of  the  disks.  Aqueous  solutions  of  thiourea  labelled 
35  14 

with  S  and  C  were  reacted  with  Cu  and  Ft  and  the 
kinetics  of  the  reaction  were  followed  at  varying  times 
of  contact  of  the  reacting  phases.  The  chemical  reaction 
took  place  at  the  surface  of  Cu,  forming  a  film  of  CuS. 

The  kinetics  of  the  reaction  can  be  represented 
2 

by  the  equation:  +  —  » t,  where  A  is  the  deposit 

a  r 

formed  per  unit  area.  This  expression  contains  the 
quadratic  law,  governed  by  kd>  and  the  law  for  reactions 

on  interfaces,  governed  by  kf.  Reaction  with  Pt  finishes 

with  only  a  few  layers  of  molecular  thicknerses.  The 
kinetics  of  this  surface  reaction  can  be  accounted  for 
either  by  a  chemisorption  of  S  on  the  surface  of  the  Pt 
or  by  the  formation  of  very  thin  layers  in  accordance 
with  Mott’s  theory.  Surface  reaction  experiments  on 
Cu  were  conducted  with  solutions  of  sodium  polysulfide 
35 

labelled  with  S  .  Results  showed  that  at  temperatures 
from  25*  to  60"C  the  form  of  the  curves  representing 
the  amount  of  S  deposited  against  time  corresponds  to 
the  above  equation  and  that  the  reaction  rate  Increases 
with  temperature.  For  temperatures  from  17”  to 
-0.5*C  a  change  in  the  kinetic  law  was  noted  because 
the  film  was  porous  and  the  corrosion  was  greater. 

The  reaction  of  Cu  and  S  dissolved  in  CgHg  followed  a 

linear  kinetic  law.  (ASTIA  abstract) 


1NT.02.001 

Institute  Nacionxl  de  Tecnica  Aeronautlca  Esteban 
Terradas,  Madrid  (Spain). 

AEROTHERMOCHEMISTRY,  by  G.  Millan.  Jan.  1958, 
lv.  incl.  diagrs.  tables,  refs.  (AFOSR-TR-58-27) 

(AF  61(514)441)  continued  by  AF  61(514)997 
AD  152202  Unclassified 

A  few  chapters  of  this  report  are  based  on  lectures 
given  by  von  Kirman  to  acquaint  aeronautical  engineers 
with  the  phenomenon  of  combustion  occurring  in  flowing 
media.  A  systematic  treatment  is  presented  for  the 
thermodynamics  of  gas  mixtures,  the  theory  of  chemical 
equilibrium,  the  elements  of  chemical  kinetics,  and  the 
theory  of  transfer  phenomena  in  gases  and  gas  mixtures. 
Analyses  are  made  of  problems  in  flame  stabilization, 
combustion  of  liquid  droplets,  and  diffusion  flames. 


INT.01:005 

Institute  Naclonal  de  Tecnica  Aeronautlca  Esteban 
Terradas,  Madrid  (Spain). 
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THE  COMBUSTION  OF  DROPLETS.  INFLUENCE  OF 
FORCED  CONVECTION,  by  C.  S.  Tarifa  and  G.  Millan. 
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INT.  01:006,  007;  INT.  03:001,  002 


Dec.  20,  1956  [58]p.  incl.  diagrs.  tables.  (AFOSR-TN- 
57-303)  (AF  61(514)734-C)  AD  132374  Unclassified 

The  description  of  the  experimental  Installations  Is 
followed  by  the  results  of  the  research  program  carried 
out  at  tne  Combustion  Laboratory  of  the  INTA  in  order 
to  determine  the  influence  of  forced  convection  on  the 
characteristics  of  the  combustion  of  fuel  droplets 
suspended  from  quartz  filaments  in  an  air  stream.  The 
following  fuels  were  tested:  benzene,  toluene,  n-heptane, 
ethyl  and  methyl  alcohols.  Results  confirmed  Spalding's 
findings  on  the  existence  of  envelope  combustion  and 
wake  combustion.  The  zone  where  each  type  of  combus¬ 
tion  takes  place  as  well  as  that  where  both  occur  in¬ 
distinctly,  are  determined.  Results  also  suggest  the 
applicability  of  FrBssling’s  law  to  die  study  of  the  activa¬ 
tion  of  combustion  due  to  forced  convection,  at  least  for 
large  Reynolds  numbers.  As  an  application  of  these 
reruits  an  appendix  Is  concluded  giving  a  computation  of 
the  reduction  in  the  life-time  of  a  droplet  shot  through  a 
still  atmosphere  at  a  given  Initial  velocity,  as  a  conse¬ 
quence  of  convection  effects.  It  Is  concluded  that  this  re¬ 
duction  depends  essentially  on  the  Initial  Reynolds  num¬ 
ber  of  motion  and,  to  a  minor  extent,  on  the  Schmidt 
number  of  the  fuel  vapours  and  air. 


INT.01:006 

Instituto  Naclonal  de  Tecnica  Aeronautics,  Esteban 
Terradas,  Madrid  (Spain). 

ANALYSIS  OF  THE  COMBUSTION  PROCESSES  IN  GAS 
TURBINES,  by  G.  Millin  and  S.  Sanz.  Oct.  8,  1956,  28p. 
incl.  diagrs.  refs.  (AFOSR-TN-57-801)  (AF  61(514)- 
734-C)  AD  154209  Unclassified 

Presented  at  Fourth  International  Congress  on  Combus¬ 
tion  Engines,  ZUrlch,  1957. 

Analysis  Is  made  of  the  problem  of  the  combustion  of 
liquid  fuels,  specially  applied  to  those  normally  used  in 
gas  turbines.  Prior  consideration  is  given  to  the  prob¬ 
lem  of  the  combustion  of  single  droplets,  including  the 
theoretical  study  of  the  process  as  well  as  an  experi¬ 
mental  verification  of  the  results  through  the  data  ob¬ 
tained  from  the  research  work  carried  out  at  the  Com¬ 
bustion  Laboratory  here.  The  effect  of  free  and  forced 
convection  under  the  preceding  conditions  are  studied 
both  theoretically  and  experimentally  using  the  results 
obtained  at  this  laboratory.  Experimental  study  is  made 
on  the  interaction  effect  of  droplets  as  a  prelimirary 
step  for  a  generalization  of  the  method  to  more  complex 
systems.  Graphical  information  is  included  tor  the  de¬ 
termination  of  the  times  of  combustion  under  the  pre¬ 
ceding  conditions.  Consideration  is  given  to  the  prob¬ 
lems  of  the  combustion  of  sprays  including  an  analysis 
of  the  possibilities  of  generalizing  the  results  obtained 
above  with  the  purpose  of  determining  the  combustion 
efficiency  for  more  practical  cases  as  well  as  other 
characteristic  parameters  of  the  process.  An  extensive 


bibliography  on  each  subject  is  included.  (Contractor's 
abstract,  modified) 


INT.01:007 

Instituto  Naclonal  de  Tecnica  Aeronautica  Esteban 
Terradas,  Madrid  (Spain). 

COMBUSTION  OF  FUEL  DROPS:  FORCED  CONVEC¬ 
TION  AND  INTERACTION  EFFECTS,  by  G.  Millan  and 
C.  S.  Tarifa.  Sept.  20,  1956  [39]p.  incl.  diagrs.  refs. 
(AFOSR-TN-57-802)  (AF  61(514)734-C)  AD  154210 

Unclassified 

Presented  a:  Second  European  Aeronautical 
Congress,  Scheveningen  (Netherlands)  Sept.  25-29,  1956. 

This  previously  appeared  as  item  no.  INT.01:004  and  was 
subsequently  assigned  the  control  number,  AFOSR-TN- 
57-802. 


INT.  03: 001 

Instituto  Naclonal  de  Tecnica  Aeronautica  Esteban 
Terradas,  Madrid  (Spain). 

CALCULATION  OF  THE  PROPAGATION  VELOCITY  OF 
A  PLANE  LAMINAR  FLAME,  by  J.  M.  de  Sendagorta. 
June  8,  1957,  18p.  (AFOSR-TN-57-668)  (AF  61(514)997; 
continuation  of  AF  61(514)441)  AD  136657;  PB  135587 

Unclassified 

A  method  of  calculation  is  proposed  which  is  applicable 
to  flames  with  chemical  reactions  whose  advancement 
is  determined  by  the  products  concentration  and  whose 
molecularlty  is  of  first  or  second  order,  and  where  the 
Lewis-Semenov  number  may  differ  from  unity.  (Con¬ 
tractor’s  abstract) 


1NT.03:002 

Instituto  Nacional  de  Tecnica  Aeronautica  Esteban 
Terradas,  Madrid  (Spain). 

COMPARISON  OF  ANALYTICAL  METHODS  FOR  THE 
CALCULATION  OF  LAMINAR  FLAME  VELOCITY,  by 
G.  Millin,  J.  M.  de  Sendagorta,  and  1.  Da  Riva.  Aug.  25, 
1957  [68]p.  incl.  diagrs.  tables.  (A  FOSR-TN- 57-669) 

(Af  31(514)997)  AD  136658  Unclassified 

A  calculation  is  presented  of  the  flame’s  velocity  for 
a  set  of  typical  cases.  For  each  case,  the  analytical 
methods  of  Y.  B.  Zeldovich  and  others  (NACA  Tech. 

Memo.  no.  1084),  Boys-Corner  (l'roc.  Royal  Soc.  (London), 
A,  v.  198:  388,  1949),  111.  von  Karman  and  S.  S.  Pemier 
(Selected  Combustion  Problems  AGARD,  1953),  and  K.  A 
Wilde  (Jour,  Chem.T'hys.,  v.  22-  1788,  1954)  are  applied. 
Hie  values  obtained  with  each  method  are  compared  to  the 
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exact  values  resulting  from  the  numerical  integration 
of  the  flame's  equations.  (Contractor's  abstract) 


INT.03:003 

Institute  Naclonal  de  Tecnlca  Aeronautica  Esteban 
Terradas,  Madrid  (Spain). 

HYDRAZINE  DECOMPOSITION  FLAME,  by  G.  Millin 
and  J.  M.  de  Sendagortt.  Aug.  30,  I9S7  ( 1 7]p.  incl. 
dlagr.  (A FOSR-TN- 57-070)  (AF  61(514)997) 

AD  136659  Unclassified 

The  complete  kinetic  model  of  G.  K.  Adams  and  G.  W. 
Stocks  (Fourth  Symposium  on  Combustion,  Boston,  1952) 
is  applied  to  calculate  the  propagation  velocity  of  the 
laminar  decomposition  flame  of  hydrazine  vapors.  The 
results  give  an  acceptable  approximation  to  the  flame 
velocity  when  they  are  compared  to  experimental  values. 
The  over-all  reaction  rate  corresponding  to  the  complete 
model  is  similar  to  that  obtained  with  a  simplified  kinetic 
model  when,  for  both  cases,  the  radical  concentration  Is 
determined  under  the  steady-state  assumption.  (Con¬ 
tractor’s  abstract) 


1NT.03:004 

Institute  Naclonal  de  Tecnica  Aeronautica  Esteban 
Terradas,  Madrid  (Spain). 

COMBUSTION  OF  MONOPHOPELLANT  DROPLETS. 
PART  I.  A  THEORETICAL  MODEL  OF  THE  COMBUS¬ 
TION  OF  A  DROPLET,  by  C.  S.  Tarlfa  and  J.  M.  Salas 
Larrazabal.  July  27,  1957  [49]p.  incl.  diagrs.  cable. 
(AFOSR-TN-57-671)  (AF  61(514)997)  AD  136660 

Unclassified 

flie  present  work  is  a  theoretical  study  of  the  combustion 
of  a  single  droplet  of  liquid  monopropellant  In  an  inert 
atmosphere  taking  Into  consideration  the  diffusion  phe¬ 
nomena  and  the  chemical  kinetics  of  the  process.  This 
first  part  of  the  study  contains  the  integration  of  the  dif¬ 
ferential  equations  of  the  process  performed  through  an 
approximate  analytical  method.  The  validity  of  this  method 
is  checked  by  comparing  its  results  with  those  obtained 
tli rough  a  numerical  Integration  of  the  system.  Formulas 
are  obtained  from  which  the  laws  of  variation  of  the  mag¬ 
nitudes  characteristic  ofthe  process  canbe  deduced  such 
as  combustion  velocity,  distance  of  the  flame  front  to  the 
droplet,  maximum  temperature,  etc.,  as  a  function  of  the 
droplet  radius  and  ofthe  different  parameters,  i.e.,  activa¬ 
tion  energy  and  temperature  at  the  infinite.  (Contractor's 
abstract) 


INT.03  005 

lnstitulo  N animal  de  Tecnica  Aeronautica  Esteban 
Terradas,  Madrid  (Spam). 


COMPARISON  OF  ANALYTICAL  METHODS  FOR  THE 
CALCULATION  OF  LAMINAR  FLAME  VELOCITY,  by 
G.  MillAn  and  I.  Da  Riva.  June  1958  [ 20]p.  incl.  diagrs. 
table.  (AFOSR-TN-58-770)  (AF  61(514)997)  AD  201867; 
PB  136875  Unclassified 

An  extension  is  presented  of  the  comparison  between 
analytical  methods  for  the  calculation  of  the  velocity  of 
laminar  flames  to  the  case  of  second- order  reaction,  and 
where  the  ratio  of  diffusion  coefficient  to  thermal  dif- 
fusivity  of  the  mixture  is  different  from  unity.  The 
values  resulting  from  the  application  of  such  methods  to 
some  typical  cases  are  compared  with  those  derived 
from  an  extension  of  Karman's  method  and  with  the  values 
obtained  through  a  numerical  integration  of  the  flame 
equations.  The  paper  is  divided  into  two  parts.  Parti 
establishes  the  flame  equations  through  the  usual  applica¬ 
tion  of  the  following  simplifications:  the  molecular  weight 
and  specific  heat  of  the  mixture  are  constant,  and  thermal 
conductivity  is  independent  from  the  composition  but  it 
varies  linearily  with  temperature.  Part  n  is  devoted  to 
a  study  of  the  methods  under  consideration  by  applying 
them  to  a  short  number  of  particular  cases. 


INT.03:006 

Institute  Naclonal  de  Tecnica  Aeronautica  Esteban 
Terradas,  Madrid  (Spain). 

PREDICTION  OF  THE  PROPAGATION  VELOCITY  OF 
LAMINAR  FLAME  SUPPORTED  BY  A  SECOND-ORDER 
REACTION,  by  J.  M.  de  Sendagorta.  Apr.  1958  |10|p. 
inci.  diagr.  (AFOSR-TN-58-812)  (AF  61(514)897) 

AD  202357;  PB  136840  Unclassified 

An  extension  is  presented  of  a  previous  work  in  which  an 
analytical  method  for  the  computation  of  the  propagation 
velocity  of  laminar  flames  was  reported.  It  deals  with 
an  alternative  of  the  method  proposed  for  the  case  where 
the  flame  is  supported  by  a  second-order  reaction  and 
the  Lewis-Semenov  Number  differs  from  unity. 


1NT.03:007 

Institute  Naclonal  de  7'ecnica  Aeronautica  Esteban 
Terradas,  Madrid  (Spain). 

COMBUSTION  OF  MONOPROPE Ll-ANT  DROPLETS, 
by  C.  S.  Tarlfa  and  P.  P4rex  del  Notario.  1 1958] 

[40]p.  incl.  diagrs.  tables.  (AFOSR-TN-58- 1038) 

(AF  61(514)997)  AD  206477  Unclassified 

Also  published  in  Proc.  Third  European  Aeronautical 
Congress,  Brussels  (Belgium)  (Sept.  22-27,  19a8), 
v.  2  635-652,  1958. 

A  simplified  model  is  proposed  (or  the  combustion  of 
monopropellant  droplets.  Tlie  solution  of  the  problem 
lies  on  tlie  integration  of  a  non- linear  system  of  three 
differential  equations,  where  the  burnt'  .'  rate  is  given  as 


310 


-■  ■»  J 

'.•  .•■V- aV.  /-'  ' 


AIR  FORCE  SCIENTIFIC  RESEARCH 


•  • 


an  eigenvalue  of  the  system.  The  integration  is  per¬ 
formed  through  an  approximate  analytical  method.  Re¬ 
sults  are  compared  to  those  obtained  through  numerical 
Integrations  of  the  system  for  first  and  second  order 
chemical  kinetics.  Dimensionless  results  are  shown  and 
discussed,  and  some  of  them  are  compared  to  those  ob¬ 
tained  by  experiments.  A  practical  application  is  per¬ 
formed  for  hydrazine.  (Contractor’s  abstract) 


IOW.03.001 


Iowa  State  Coll.,  Ames. 

ON  STABILITY  IN  THE  LARGE  FOR  PERIODIC  SOLU¬ 
TIONS  OF  DIFFERENTIAL  SYSTEMS,  by  G.  Seifert. 
Mar.  18,  1957,  9p.  (AFOSR-TN-57-88)  (AF  18(603)51) 
AD  120436  Unclassified 

Also  published  in  Ann.  Math.,  v.  67:  83-89,  Jan.  1958. 

The  author  considers  the  equation  (1)  x  »  f(x,t),  where 
x  is  a  real  two-dimensional  vector  andf  is  periodic  in  t. 
The  bounded,  simply-connected  region  R  in  the  (x^,  x^) 

plane  is  called  a  relative  bound  for  (1)  if  it  is  the  closure 
of  a  domain,  and  if,  for  arbitrary  t^,  every  solution  x(t) 

such  that  x(tg)  (  R  remains  in  R  for  t  >  t^.  The  existence 

of  a  periodic  solution  of  (1)  is  implied  by  the  existence  of 
a  relative  bound,  and  the  author  gives  additional  condi¬ 
tions  (too  lengthy  to  be  presented  here)  which  Insure  Its 
uniqueness.  The  method  is  the  consideration  of  the 
boundary  of  R,  deflnedparametrlcally  by  x  «  z(u), 

0  *  u  *  2v.  Let  x(t,u)  be  the  solution  of  (1)  »uch  that 
x(t  u)  *  z(u)  and  let  T  (i.)  denote  the  simple  closed 
0  0 

curve  defined  for  t  *  tQ  by  the  points  x(t,u),  0  -  u  ••  2r. 

Under  the  conditions  given,  it  Is  shown  that  the  length  of 
T  (t)  tends  to  zero  as  t  -  •*,  thus  Implying  the  uniqueness 
0 

of  the  periodic  solution.  The  result  is  applied  to  a  sys¬ 
tem  equivalent  to  the  equation  X  +  f(x)X  ■  g(x)  *  p(t). 
(Math.  Rev.  abstract) 


10W.04:001 

Iowa  State  Coll.  Statistical  Lab.,  Ames. 

A  GENERALIZED  CLASS  OF  CONTAGIOUS  DISTRIBU¬ 
TIONS,  by  J.  Gurland.  [1958]  [2l]p.  incl.  tables,  refs. 
(Reprint  series  no.  49)  (AFOSR-TN-58-10)  (AF  49- 
(63b,  13)  AD  148049  Unclassified 

Also  published  in  Ulomfctricu,  v.  14  .  229-249,  June  1958, 

By  appealing  to  the  notions  ot  compound  and  generalized 
distributions  various  classes  of  contagious  distributions 
are  obtained.  One  of  these  classes  includes  as  a  sub¬ 
class  the  (amity  of  distributions  considered  by  Beall 


IOW. 03:001;  IOW. 04:001,  002; 
EEN.  01:001 


and  Rescia.  Properties  of  the  confluent  hypergeometric 
function  are  utilized  In  establishing  recurrence  rela¬ 
tions  of  the  probabilities.  Some  limiting  cases  are 
discussed;  in  particular  it  is  pointed  out  the  limiting 
case  5  *  *  of  Beall  and  Rescia  is  a  Polya- Aeppli  dis¬ 
tribution  with  a  consequent  simplification  of  the  computa¬ 
tion  of  probabilities.  The  question  of  estimation  of 
parameters  in  multiparametric  families  of  contagious 
distributions  will  be  considered  in  a  later  paper. 


IOW. 04:002 

Iowa  State  Coll.  [Statistical  Lab.)  Ames. 

TESTING  EQUALITY  OF  MEANS  WHEN  VARIANCES 
MAY  DIFFER,  by  J.  Gurland  and  L.  Rosenberg.  [1958] 
37p.  Incl.  tables,  refs.  (AFOSR-TN-58-1009)  (AF  49- 
(638)43)  AD  206152;  PB  142599  Unclassified 

A  finite  series  representation  of  the  distribution  of 
statistics  with  a  structure  sim.lar  to  that  of  the  t 
statistic  is  utilized  In  obtaining  under  simple  restrictions 
the  exact  size  of  a  test  when  variance  heterogeneity  is 
present.  Further  modification  of  the  technique  is  utilized 
for  obtaining  the  exact  power  of  the  tests.  A  method  of 
extending  the  techniques  to  the  case  of  more  than  2  vari¬ 
ables  is  also  considered.  (Contractor's  abstract) 


Israel  Inst,  of  Tech.,  Haifa,  see  Techrion-lsrael  Inst, 
of  Tech.,  Haifa. 


IEN.01-.001 

Istituto  Elettrotecnlco  Nazionale  "Galileo  Ferraris", 

Turin  (Italy). 

EFFECT  OF  NEUTRON  BOMBARDMENT  ON  THE 
MAGNETIC  PROPERTIES  OF  IRON,  bv  G.  Biorci,  G. 
Bonflglioli  and  others.  Sept.  1958  [49]p.  incl.  Ulus, 
diagrs.  tables,  refs.  (Technical  note  no.  lb)  (AFOSR- 
TN-58-1096)  F  61(514)1331)  AD  207597;  PB  138781 

Unclassified 

Several  specimens  of  commercial  Iron  have  been 

18  2 

irradiated  with  a  1  mev  neutron  flux  of  10  /cm  .  Com¬ 
parison  of  magnetic  properties  before  and  after  irradia¬ 
tion  shows  that  the  coercive  force,  the  area  of  the 
hysteresis  loop  and  the  initial  permeability  have  not 
changed  appreciably,  and  that  the  remanence  and 
maximum  permeability  have  decreased  by  about  10'f . 
Since  the  magnetization  curves  and  hysteresis  loops 
are  sensitive  to  defects  having  size  at  least  of  the  ordei 
of  the  Bloch  wall  thickness  (1000A  in  Fe),  their  varia¬ 
tions  are  interesting  in  investigating  the  possible  pres¬ 
ence  of  large  defects  produced  by  Irradiation.  Magnetic 
measurements  seem  to  be  more  sensitive  to  such  defects 
than  x-rays  methods.  The  results  on  magnetic  prop¬ 
erties  confirm  that  the  internal  strains  produced  by 
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the  radiation  are  so  small  that  only  a  negligible  con¬ 
tribution  is  made  to  the  variation  of  the  mechanical 
properties  and  that  the  analogy  between  radiation 
damage  and  cold  working  is  very  poor.  It  is  concluded 
that  the  increase  in  strength  of  irradiated  metals  is 
mainly  due  to  some  mechanism  of  anchoring  of  the  dis¬ 
locations  by  the  point  defects  produced  during  the  irra¬ 
diation  itself. 


IEN. 01:002 

Istituto  Elettrotecnico  Nazionale  "Galileo  Ferrarls", 

Turin  (Italy). 

INSTABILITY  OF  THE  BLOCH  WALLS  DUE  TO  INTER¬ 
STITIAL  ATOMS  IN  A  FERROMAGNETIC  LATTICE, 
by  G.  Biorci,  A.  Ferro,  and  G.  Montalenti.  Final  rept. 
Mar.  1958  [40]p.  inci.  diagrs.  tables,  refs.  (Technical 
rept.  no.  lc)  (AFOSR-TR-58-61)  (AF  61(514)1331) 

AD  158204;  PB  135389  Unclassified 

The  possibility  of  experimentally  verifying  Ntel's 
theory  of  the  diffusion  viscosity  has  been  studied.  It 
turns  out  that  the  theory  is  quantitatively  valid  only  at 
conveniently  low  field  strength.  In  fact,  above  a  criti¬ 
cal  field,  the  Bloch  walls  find  an  instability  position. 

Tie  role  of  the  Instability  is  essential  to  explain  the 
viscosity  field  curves  experimentally  observed. 


IEN.01:003 

Istituto  Elettrotecnico  Nazionale  "Galileo  Ferrarls”, 

Turin  (Italy). 

MAGNETIC  RELAXATION  AT  HIGH  TEMPERATURE 
DUE  TO  GRAIN  BOUNDARY  SLIP  AND  TO  DISLOCA¬ 
TIONS,  by  G.  Biorci,  A.  Ferro,  and  G.  Montalenti.  Mar. 
1958,  lv.  incl.  lllus.  diagrs.  tables,  refs.  (Technical 
note  no.  la)  (AFOSR-TR-58-68)  (AF  61(514)1331) 

AD  158275  Unclassified 

Also  published  in  Proc.  Intemat'l.  Conf.  on  Solid  State 
Physics  in  Electronics  and  Telecommunications, 
Brussels  (Belgium)  (June  2-7,  1958),  N.  Y.,  Academic 
Press,  v.  3  (Fart  I):  235-244,  1960. 

The  internal  mechanical  friction  and  the  magnetic  re- 
<axaticn  (the  relative  decrease  of  initial  permeability 
after  demagnetization)  as  a  function  of  temperature 
were  experimentally  determined  on  specimens  of  iron 
of  different  origin.  Both  polycrystala  and  very  large 
(10  to  30  sq  cm  x  0.05  cm)  single  crystals  were  ex¬ 
amined.  Tie  elastic  and  magnetic  relaxations  of 
single  crystals  differed  among  the  various  types  of  iron; 
the  magnetic  relaxation  showed  all  the  characteristics 
of  the  diffusion  viscosity,  but  the  nature  of  what  diffuses 
(impurities,  dislocations,  or  other  detects)  was  not  de¬ 
termined.  The  magnetic  relaxation  iti  all  the  poly* 
crystalline  specimens  was  maximum  (about  4%)  at 
about  HO'C.  It  corresponded  to  the  internal  friction 


peak  usually  attributed  to  grain  boundary  relaxation, 
and  has  characteristics  different  from  those  of  the 
diffusion  viscosity.  A  theoretical  Interpretation,  which 
is  in  agreement  with  experimental  results,  is  given  to 
account  for  a  viscosity  effect  of  this  type  present  in  aii 
poly  crystalline  ferro-magnetic  materials  at  a  suitable 
temperature  provided  the  magnetostriction  is  not  zero 
and  there  are  90’  Bloch  wails. 


IEN.02:001 

Istituto  Elettrotecnico  Nazionale  "Galileo  Ferrarls", 

Turin  (Italy). 

ELECTRON  MICROSCOPY  STUDY  OF  SURFACE 
STRUCTURES  IN  HIGH  PURITY  (99.996)  A1  AND  IN 
Al/4%  Cu  ALLOY.  PART  I,  by  G.  Bonfiglioli,  A.  Ferro, 
and  A.  Mojoni.  [1958]  [16]p.  inci.  iiius.  (Technical  note 
no.  lc)  (AFOSR-TN-56-47)  (AF  61(514)1333) 

AD  148087  Unclassified 

Tie  present  work  is  concerned  with  the  suidace  sti  ut- 
tures  (SSt)  observed  on  electron  microscope  replicas  of 
electropolished  A1  and  Al/4%  Cu.  The  results  reported 
in  the  literature  on  the  subject  are  reviewed  and  dis¬ 
cussed  together  with  some  results  by  the  writers.  At 
the  present  state  of  knowledge,  it  is  not  possible  to 
establish  that  the  SSt  represent  the  true  subgrain  struc¬ 
ture  of  the  metal,  since  it  is  certain  that  their  aspect 
is  at  least  partially  controlled  by  the  electropolishing 
conditions.  However,  it  seems  very  probable  that  the 
SSt  bear  some  relation  with  the  crystal  perfection,  and 
possibly  with  a  non-random  distribution  of  impurity 
(Cu)  atoms.  Some  further  experiments  are  proposed,  to 
clarify  at  which  extent,  keeping  the  polishing  conditions 
constant,  the  true  subgrain  structure  of  the  metal  Is 
related  to  the  SSt  pattern.  (Contractor's  abstract) 


IEN.02:002 

Istituto  Elettrotecnico  Nazionale  "Galileo  Ferrarls", 

Turin  (Italy). 

THERMOLUMINESCENCE  AND  F-CENTERS,  PART  I, 
by  G.  Bonfiglioli,  P.  Brovetto,  and  C.  Cortese.  [12]p. 
Inci.  refs.  (Technical  note  no.  lb)  (AFOSP.-TN-58-355) 
(AF  61(514)1333)  AD  154260  Unclassified 

Also  published  in  Phys.  Rev.,  v.  114:  951-955,  May  15, 
1959. 

Current  theories  used  to  explain  the  experimental  re¬ 
sults  of  thermoluminescence  from  x-ray  irradiated  NaCt 
crystals  have  been  found  inconsistent.  A  model  has  been 
proposed  in  which  F-centers  are  the  only  traps  present 
and  some  capture  centers,  probaoiy  V-centers,  are  re¬ 
sponsible  for  depopulating  the  conduction  band  of  the 
electron*  raised  Irotn  the  1  twnlet*.  Various  prtA/atMi 
ties  are  associated  with  the  different  recombination 
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centers,  so  that  as  a  recombination  levei  becomes  sat¬ 
urated  with  electrons  from  the  conduction  band,  another 
ievel  begins  to  fill,  even  though  its  probability  of  doing 
so  is  less  than  the  first  ievei.  In  this  way  the  problem 
inherent  in  the  first-order  process  explanation  of  the 
multiple  peaks  in  the  glow  curves  can  be  explained  with¬ 
out  the  introduction  of  multiple  types  of  traps. 


IEN.02:003 

Istituto  Eiettrotecnico  Nazionaie  "Galileo  Ferraris", 

Turin  (Italy). 

THERMOLUMINESCENCE  AND  F-CENTERS,  PART  H, 
by  G.  Bonfiglioli,  P.  Brovetto,  and  C.  Cortese.  (1958] 
[14]p.  incl.  illus.  diagrs.  (Technical  note  no.  2b) 
(AFOSR-TN- 58-356)  (AF  61(514)1333)  AD  154261 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  114:  956-960,  May 
15,  1 953. 

Thermoiuminescence  experiments  were  conducted  on 
NaCl  powders  or  single  crystals  which  had  been  irra¬ 
diated  with  X-,  8-,  and  y-rays  at  room  temperature  to 
create  F-centers.  Specimens  of  varying  degrees  of 
purity  were  used.  Five  distinguishable  peaks  seemed  to 
be  resoived  although  they  were  not  always  present  to¬ 
gether  in  the  same  thermoiuminescence  curve.  The 
temperature  of  the  maximum  fluctuated  silghtly  at 
random  from  one  specimen  to  another.  Further  theo¬ 
retical  investigations  on  the  effects  of  the  rate  of 
heating  of  the  crystal  and  the  initial  concentration  of 
F-centers  are  necessary  to  allow  an  interpretation  of 
the  results. 


1EN.02:004 

Istituto  Eiettrotecnico  Nazionaie  "Galileo  Ferraris", 

Turin  (italy). 

THERMOLUMINESCENCE  AND  F-CENTERS,  PART  HI, 
by  G.  Bonfiglioli,  P.  Brovetto,  and  C.  Cortese.  [1958] 
i  1 3 ]p.  incl.  diagrs.  (Technical  note  no.  3b)  (AFQSR- 
TN-58-357)  (AF  61(514)1333)  AD  154262 

Unclassified 

The  theoretical  calculations  begun  in  part  I  (item  no. 
iEN.02  002)  have  been  extended.  A  linear  rate  of 
temperature  rise  and  a  second  order  rale  process  have 
been  assumed.  These  equations  have  been  integrated 
to  yield  expressions  for  the  excitation  energy,  the 
probabilities  of  electron  capture  for  the  various 
luminophor  levels,  and  the  initial  F-center  concentra¬ 
tion  in  terms  of  data  obtainable  from  the  giow  curves. 
An  energy  level  scheme  for  the  F-  and  V -centers  is 
given. 


IEN.02-.005 

Istituto  Eiettrotecnico  Nazionaie  "Galiieo  Ferraris", 

Turin  (Italy). 

FURTHER  EXPERIMENTS  ON  MODULATION  OF  CON¬ 
DUCTIVITY  BY  SURFACE  CHARGES  IN  METALS,  by 
G.  Bonfiglioli  and  R.  Maivano.  [1958]  [12]p.  inci.  diagrs. 
table.  (Technical  note  no.  la)  (AFOSR-TN-58-746) 

(AF  61(514)1333)  AD  201512  Unclassified 

A  continuation  of  a  previous  paper  (Phys.  Rev.,  v.  101: 
1281,  1956)  is  presented.  An  investigation  of  modula¬ 
tion  of  conductivity  by  surface  charges  in  meto.ls  as  a 
function  of  temperature  has  shown  the  existence  of 
trapping  states  at  the  metal-dieiectric  interface,  with  a 
trap  depth  of  the  order  of  0.1  to  0.2  ev.  A  new  inter¬ 
pretation  of  the  size  effect  of  resistivity  is  advanced. 


IEN.02: 006 

Istituto  Eiettrotecnico  Nazionaie  "Galiieo  Ferraris", 

Turin  (Italy). 

ON  F  AND  V  CENTERS  THERMOLUMINESCENT  RE¬ 
COMBINATION,  by  G.  Bonfiglioli,  P.  Brovetto,  and  C. 
Cortese.  (1958]  4p.  incl.  table.  (AFOSR-TN-58-751) 

(AF  61(514)1333)  AD  201503  Unclassified 

Also  published  in  Phys.  Rev.  Letters,  v.l:  94-95,  Aug.  1, 
I95?L 

A  second  order  process  is  found  necessary  to  interpret 
the  results  of  thermoiuminescence  experiments  on 
x-ray  irradiated  NaCi  c;ystais.  A  unique  excitation 
energy  is  found  for  all  the  peaks  of  the  giow  curve  and 
each  of  the  peaks  is  associated  with  a  different  wave¬ 
length.  The  temperatures  of  the  maxima  of  the  giow 
curve  peaks  are  not  found  to  be  characteristic  of  the  trap 
depth  but  rather  characteristic  of  the  Initial  F-center 
concentration.  The  recombination  centers  have  been 
associate!.'  with  various  order  V-centers. 


iEN. 02:007 

Istituto  Eiettrotecnico  Nazionaie  "Galileo  Ferraris", 

Turin  (Italy). 

ELECTRON  MICROSCOPY  STUDY  OF  SURFACE 
STRUCTURES  IN  HIGH  PURITY  Ai  AND  IN  Ai/4%  Cu 
ALl.OY.  PART  II  (FINAL),  by  G.  Bonfigiioil,  A.  Ferro, 
and  A.  Mojoni.  (1958]  (26]p  Incl.  iiius.  (Technical 
note  no.  2c)  (AFOSR-TN-58-109I)  (AF  61(514)1333) 

AD  207588  Unclassified 

Electron  microscopy  was  used  to  study  the  relationship 
between  the  surface  substructure  of  Al  and  Ai/4%  Cu 
alloy  as  controlled  by  the  degree  of  aging  and  the  sur¬ 
face  suostructure  which  appear  in  replicas  of  electro- 
poilshed  specimens.  The  observations  indicated  that 
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the  surface  substructure  pattern  Is  formed  because  of 
a  selective  oxidation  which  takes  place  when  electro- 
polishing  Is  conducted  under  proper  conditions.  The 
surface  substructure  In  pure  Ai  falls  to  give  a  direct 
picture  of  the  actual  substructure  of  the  metal.  In 
case  of  the  Al/Cu  alloy,  however,  there  is  a  dependence 
upon  the  distribution  of  Cu  atoms,  which  is  particularly 
noticeable  when  Cu-rich  phase  precipitates  begin  to 
appear. 


1EN.02:008 

lstituto  Elettrotecnlco  Nazionaie  "Galileo  Ferrarls", 

Turin  (Italy). 

THERMOLUMINESENCE  AND  F  CENTERS,  by  G. 
Bonfiglioli,  P.  Brovetto,  and  C.  Cortese.  Final  rept.  on 
Research  b.  Sept.  1958  [31]p.  lncl.  diagrs.  tables. 
(AFOSR-TR-58-134)  (AF  61(514)1333)  AD  204428 

Unclassified 

When  an  Irradiated  NaCl  crystal  Is  heated  according  to 
T  *  Tq  +  ft,  where  Tq  Is  the  Initial  crystal  tempera¬ 
ture,  the  crystal  emits  many  peaks  of  light  successively. 
The  proposed  theory  Indicates  that  some  kinds  of  iu- 
mlnophor  centers,  Ly  (as  many  as  the  number  of  peaks) 

are  present  In  the  Irradiated  crystal  beyond  the  F  cen¬ 
ters.  The  emission  of  the  1-th  peak  Is  due  to  the  re¬ 
combination  with  Lj  centers  of  the  electrons  which  have 

been  thermally  activated  from  F  centers.  The  equation 
which  rules  the  kinetics  of  the  process  for  the  peak  Is 

-dN/dt  -  pt  e’E^kTN.n,  where  N  and  n  are  respectively 
the  instantaneous  concentrations  of  the  L^  and  F  cen¬ 
ters,  pt  Is  the  transition  probability  belonging  to  the 
1-th,  and  E  Is  the  activation  energy  required. 

1ST.01.014 

lstituto  Nazionaie  di  Ottica,  Florence  (Italy). 

THE  RELATION  BETWEEN  PUPIL  EFFICIENCIES 
FOR  SMALL  AND  EXTENDED  PUPILS  OF  ENTRY, 
bv  A.  M.  Ei  coles,  L.  Ronchl,  and  G.  T.  di  Francia. 

(1956]  [6]p.  lncl.  diagrs.  (AF  61(514)634-0 

Unclassified 

Published  in  Optica  Acta,  v.  3:  84-89,  June  1956. 

The  authors  Investigated  the  magnitude  of  the  apparent 
brightness  produced  by  rays  impinging  on  the  same 
retinal  area  (the  fovea)  at  different  Inclinations.  In  the 
measurements  the  photometric  matching  fields  were 
illuminated  by  the  method  of  Maxwellian  view.  Pupil 
efficiencies  were  determined  for  effective  pupils  of 
entry  (focussed  images  in  the  pupil  plane)  as  follows- 
a  single  "pinhole",  two  pinholes  placed  either  sym¬ 
metrically  or  asymmetrically  with  respect  to  the 


pupil  center,  full  circles  and  rings  centered  In  the 
pupil,  and  finally,  semi-circles.  The  main  object  was 
to  find  if  the  observed  pupil  efficiency  for  the  extended 
pupil  of  entry  patterns  could  be  derived  from  the  ob¬ 
served  pupil  efficiencies  of  the  parts  by  applying  the 
additive  law.  The  three  observers  showed  different 
behavior  but  In  no  case  was  the  derived  efficiency  for 
an  extended  pupil  of  entry  pattern  greater  than  the 
directly  observed  efficiency  (over-additivlty).  On  to¬ 
other  hand,  under-additivity  does  occur.  A  tentative 
theoretical  explanation  of  under-additlvlty  is  suggested 
in  terms  of  inhibition  and  of  possible  differences  of 
inclination  of  the  axes  of  the  foveai  cones.  But  it  is 
conceivable  that  a  component  of  Inhibition  may  depend 
on  the  color-differences  which  accompany  the  Stiies- 
Crawford  effect.  (Contractor's  abstract) 


IST.01:015 

lstituto  Nazionaie  di  Ottica,  Florence  (Italy). 

BASIC  RESEARCH  IN  THE  FIELD  OF  VISION.  ON  THE 
INFLUENCE  OF  BOTH  SHAPE  AND  COLOR  OF  THE 
LIGHT  STIMULUS  ON  THE  HUMAN  ELECTRORET1NO- 
GRAM,  by  L.  Ronchl  and  P.  Strocchi.  (1957]  14p.  lncl. 
diagrs.  (Technical  note  no.  9)  (AFOSR-TN-57-64) 

(AF  61(514)634-0  AD  120405  Unclassified 

Also  published  in  Atti  Della  Fondazione  G.  Ronchl, 
v.  li:  61-69,  Jan.-Feb.  1957. 

The  authors  resume  and  extend  an  earlier  research  de¬ 
voted  to  th"  study  of  the  relation  between  the  eiectro- 
retinogram  and  the  shape  of  the  light  stimulus.  The 
predominance  of  light  stimulus  showing  a  slow  time 
gradient  of  illumination  with  respect  to  rectangular 
stimuli  of  equal  energy  has  been  Investigated  In  white 
and  green  (5461  A)  light.  Both  types  of  stimuli  turn  to 
be  equivalent  when  blue-violet  light  (below  491 6 A)  is 
used.  These  facts  led  them  to  suggest  the  hypothesis  that 
In  the  vision  of  a  temporal  gradient  of  Illumination  an 
important  rule  Is  played  by  those  rods  which  are  Inter¬ 
mediate  between  the  ideal  rods  and  the  cones.  (Contrac¬ 
tor's  abstract) 


IST.01:016 

lstituto  Nazionaie  dl  Ottica,  Florence  (Italy). 

BASIC  RESEARCH  IN  THE  FIELD  OF  VISION.  ON  THE 
INFLUENCE  OF  THE  SHAPE  OF  EQUAL  ENERGY 
UGHT  PULSES  ON  THE  CRITICAL  FUCKER  FRE¬ 
QUENCY,  by  L.  Ronchl  and  M.  Bittinl.  (1957]  lip.  lncl. 
diagrs.  tables,  refs.  (Technical  note  no.  10)  (AFOSR- 
TN-57-203)  (AF  61(514)634- C)  AD  126500 

Unclassified 

Also  published  in  Atti  Delia  Fondazione  G.  Ronchl,  v.  12: 
173-179,  Mar.-Apr.  1957. 
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Hie  variation  of  the  critical  flicker  frequency  is  in¬ 
vestigated  as  a  function  of  the  shape  of  the  light  pulses 
in  different  retinal  locations,  Hie  predominance  of  the 
saw-tooth  stimuli  with  respect  to  rectangular  stimuli 
of  equal  energy  is  tested  in  extrafoveal  vision,  while 
in  foveal  vision  the  critical  conditions  do  not  depend 
on  the  shape  of  the  light  stimuli,  in  agreement  with  the 
classical  assumptions.  Hie  effect  is  remarkable  when 
white  or  green  stimuli  are  used,  but  disappears  when 
red  or  blue-violet  stimuli  are  used.  Hie  agreement 
between  these  results  and  those  obtained  taking  as  re¬ 
sponse  index  the  b-wave  of  the  electroretinogram 
elicited  by  a  single  flash  is  stressed.  (Contractor's 
abstract) 


1ST.01:017 

lstituto  Nazionale  di  Ottica,  Florence  (Italy). 

BASIC  RESEARCH  IN  THE  HELD  OF  VISION.  FOVEAL 
AND  EXTRAFOVEAL  CONTRAST  THRESHOLD  AT  A 
POINT  OF  A  NON-UNIFORM  FIELD,  by  A.  Fiorentini. 
[1957]  [ll]p.  incl.  diagrs.  (Technical  note  no.  11) 
(AFOSR-TN-57-325)  (AF  61(514)634-C)  AD  132397 

Unclassified 

Also  published  in  Atti  Della  Fondazlone  G.  Ronchi, 
v.  12:  180-186,  Mar.-Apr.  1957. 

Hie  differential  sensitivity  of  the  eye  was  measured  by 
2  observers  on  6  fields  with  different  luminance  gradi¬ 
ents.  Different  slopes  were  obtained  by  varying  the 
width  of  the  graded  zone  while  the  luminance  of  the  2 
uniform  zones  was  kept  constant.  The  visual  angle  sub¬ 
tended  by  the  graded  zone  (angular  distance  between 
lines  a  and  b)  could  taku  the  following  values:  7,  12,  18, 
25,  33,  and  51  min  ol  ate.  Three  sesslou  td  foveal 
measurements  and  6  of  extrafoveal  measurements 
(fixation  point  at  6*  from  the  test  stimulus  on  the  nasal 
side  of  the  visual  field)  were  made  with  each  o<  the  fol¬ 
lowing  fields.  7,  12,  25,  33,  and  51  min.  Hie  greatest 
number  of  observations  were  carried  out  with  the  18  min 
field,  15  sessions  of  foveal  measurements  and  10  ses¬ 
sions  for  each  of  the  following  conditions:  fixation  point 
at  3*  from  the  test  stimulus,  both  on  nasal  and  temporal 
side,  arid  8*  or.  nasal  mde.  The  results  obtained  under 
equal  experimental  conditions  were  averaged  and  plotted 
separately  for  the  2  observers.  The  hypothesis  that 
outside  the  foveal  the  differential  sensitivity  is  affected 
by  the  presence  of  the  gradient  of  luminance  and  ntrt 
only  by  its  rapid  variations  appeared  to  be  supported. 

The  foveal  mechanism  of  interaction  in  the  presence  of 
a  field  with  a  linear  gradient  of  luminance  acts  in  such 
a  way  as  to  enhance  the  visibility  of  the  borders  of  the 
graded  field;  for  this  mechanism  a  spatial  variation  of 
the  luminance  gradient  seems  to  be  particularly  effec¬ 
tive.  The  perifoveai  mechanism  tends  to  enhance  only 
the  visibility  of  the  graded  field  as  a  whole,  perhaps 
because  of  its  operating  in  a  retinal  area  having  lower 
usual  acuity. 


IST.01:018 

lstituto  Nazionale  di  Ottica,  Florence  (Italy). 

BASIC  RESEARCH  IN  THE  FIELD  OF  VISION.  ON 
THE  APPLICAHON  OF  STATISHCAL  METHODS  TO 
E LEC TROR E TINOGRAPH1C  RESEARCH,  by  M.  Btttlni, 

I.  Nicoletti,  and  L.  Ronchi.  Oct.  1957,  24p.  incl.  illus. 
diagrs.  tables,  refs.  (Technical  note  no.  12)  (AFOSR- 
TN-57-682)  (AF  61(514)634-C)  AD  136672 

Unclassified 

Also  published  in  Atti  Della  Fondazione  G.  Ronchi, 
v.  12:  462-476,  Sept.-Oct.  1957. 

A  discussion  is  presented  of  the  human  electroretinogram 
(Erg).  Existing  literature  is  surveyed  to  determine  fac¬ 
tors  which  influence  the  variability  of  responses.  Hie 
results  are  discussed  under  differences  in  responses  of 
different  subjects  to  a  given  light  stimulus,  and  differ¬ 
ences  in  responses  of  the  same  subject  to  a  given  light 
stimulus.  A  statistical  analysis  is  made  concerning  the 
scotopic  b-wave  and  the  fine  structure  of  the  Erg  from 
2000  available  records.  Particular  attention  is  given 
to  the  response  to  2  stimuli  with  the  same  energy  but 
different  shapes.  The  statistical  validity  of  the  pre¬ 
dominance  ol  a  saw  -tooth  stimulus  jvet  a  rectaiigulai 
stimulus  is  discussed.  The  small  wavelet  which  some¬ 
times  appears  at  the  beginning  of  the  b-wave  is  studied. 
Evidence  is  given  that  this  wavelet  is  caused  by  cone 
reaction;  no  correlation  is  found  between  the  implicit 
time  of  the  wavelet  and  that  of  the  main  b-wave,  and  the 
frequency  of  occurrence  decreases  with  increased  ex¬ 
posure  time.  A  statistical  examination  is  made  of  the 
fast  and  slow  components  of  the  b-wave  obtained  in  re¬ 
sponse  to  stimuli  of  practically  unlimited  duration  and 
the  time  of  rise  ranging  between  1  and  60  psec. 


IST.01.019 

lstituto  Nazionale  di  Ottica,  Florence  (Italy). 

BASIC  RESEARCH  IN  THE  HELD  OF  VISION,  by  A. 
Fiorentini  and  L.  Ronchi.  Final  rept.  Mar.  15,  1954- 
Oct.  31,  1957,  50p.  incl.  diagrs.  table,  refs.  (AFOSR- 
TR-57-W)  (AF  51(514)554-0  AD  1A8Q51 

Unclassified 

Research  has  been  performid  mder  the  contract  on  the 
befcavtof  the  human  «y«  to  CetoimMv*  the  best  c  mdiU  a* 
for  vision  and  for  the  interpr<  tation  of  many  types  of 
light  signals.  General  aspec.s  investigated  are:  (1)  the 
role  of  the  relative  motion  cf  an  image  with  respect  to 
the  retina;  (2)  vision  of  a  field  with  a  space  gradient  of 
luminance;  (3)  the  influence  of  drugs  such  as  mydriatlcs 
and  miotics  on  vision;  (4)  the  reaction  of  the  dark-adapted 
retina  to  a  time  variation  of  luminance;  and  (5)  foveal 
and  extrafoveal  vision.  One  important  conclusion 
reached  is  that  detection  and  recognition  are  greatly 
improved  by  the  presence  of  Mach  <■:,  xts.  H<erefore,  il 
is  useful  to  make  them  appear  at  xi. edge  of  an  object 
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instead  of  eliminating  them.  Each  section  also  con¬ 
tains  a  list  of  references.  (Contractor's  abstract, 
modified) 


IST.01:020 

Istituto  Nazionale  di  Ottica,  Florence  (Italy). 

[VISION  OF  FIELDS  WITH  COMPLEX  DISTRIBUTION 
OF  LUMINANCE]  Visione  di  campl  con  distribuzione 
complessa  di  luminanza,  by  A.  M.  Ercoles.  [1957] 

[9]p.  lncl.  illus.  diagrs.  (AF  61(514)634-C) 

Unclassified 

Published  in  Atti  Della  Fondazione  G.  Ronchi,  v.  12: 
187-195,  Mar.-Apr.  1957. 

The  contrast  effect  due  to  a  field  with  a  saw-tooth 
luminance  rtioUlbution  has  been  investigated.  It  has 
been  found  that  the  subjective  luminance  does  not  differ 
from  that  due  to  a  uniform  field,  when  the  luminance 
variations  are  less  than  the  differential  threshold. 
Further  the  brightness  of  the  Mach  bands  due  to  fields 
having  different  luminance  distributions  have  been  com¬ 
pared.  The  Mach  band  brightness  Is  discussed  in  terms 
of  the  local  variation  of  the  luminance  gradient. 


IST.01-.02l 

Istituto  Nazionale  di  Ottica,  Florence  (Italy). 

BINOCULAR  MEASUREMENTS  OF  BRIGHTNESS  ON 
A  FIELD  PRESENTING  A  LUMINANCE  GRADIENT,  by 
A.  Fiorentini  and  T.  Radici.  [1957]  [9]p.  lncl.  illus. 
diagrs.  tables.  (AF  6 1  (51 4)034 -C )  Unclassified 

Published  in  Atti  Della  Fondazione  G.  Ronchi,  v.  12: 
453-461,  Sept.-Oct.  1957. 

A  .  uasurement  of  the  subjective  brightness  distribution 
on  a  Held  presenting  a  linear  gradient  of  luminance  has 
icen  obtained  by  the  method  of  binocular  comparison. 
The  measurements  were  performed  by  2  observers. 

The  comparison  field  is  presented  to  the  left  eye  only 
and  the  test  field  to  the  right  eye  only,  so  that  the  com¬ 
parison  field  is  not  affected  by  the  test  field.  The  re¬ 
sults  of  the  2  observers  agree  qualitatively  and  the 
small  dispersion  of  the  single  experimental  points 
seems  to  attest  the  accuracy  and  soundness  of  the 
method  used.  (Contractor's  abstract) 


1ST.01022 

Istituto  Nazionale  di  Ottica,  Florence  (Italy). 

ON  THE  INTEGRATIVE  PROPERTIES  OF  THE  DARK 
ADAPTED  RETINA:  ELECTRORETINOGRAPH1C 
INVESTIGATION,  by  U  Ronchi  and  M.  Bittini.  [1957] 
(9]p.  incl.  diagrs.  tables.  (AF  61(514)634-0 

Unclassified 


Published  in  Atti  Della  Fondazione  G.  Ronchi,  v.  12: 
477-485,  Sept.-Oct.  1957. 

When  blue-violet  stimuli  are  used,  at  mean  luminance 
levels,  the  dark  adapted  retina  is  found  to  be  able  to 
Integrate  all  the  energy  received  within  the  latency 
time  of  the  b-wave,  independently  of  the  distribution  of 
the  luminance  as  a  function  of  time.  For  white  (or  green) 
stimuli,  this  property  does  not  hold:  the  efficiency  of  a 
given  amount  of  energy  is  greater,  the  greater  is  the 
time  of  variation  of  the  luminance  within  the  stimulus. 
(Contractor’s  abstract) 


IST.01:023 

Istituto  Nazionale  di  Ottica,  Florence  (Italy). 

ON  THE  ELECTRICAL  RESPONSE  OF  THE  DARK- 
ADAPTED  HUMAN  RETINA  TO  STIMULI  PRESENTING 
DIFFERENT  TIME-LUMINANCE  DISTRIBUTIONS,  by 
L.  Ronchi.  [1957]  [9]p.  incl.  diagrs.  refs.  (AF  61(514)- 
634-C)  Unclassified 

Published  in  Atti  Della  Fondazione  G.  Ronchi,  v.  12: 
560-568,  Nov.-Dee.  1957. 

A  summary  is  given  of  a  number  of  researches  made 
during  the  past  3  yr  by  the  Istituto  Nazionale  di  Ottica, 
concerning  the  influence  of  the  shape  of  the  light  stimulus 
on  the  human  electroretinogram.  The  reaction  of  the 
dark-adapted  retina  to  a  time  variation  of  luminance  has 
been  Investigated  by  measuring  the  height  of  the  b-wave 
as  well  as  the  latency  time  and  the  rate  of  rise.  The 
seotopic  b-wave  seems  to  be  due  to  at  least  two  different 
types  of  receptors;  one  type  is  able  to  Integrate  all  the 
energy  received  within  the  latency  time  (at  mean  lumi¬ 
nance  values);  for  t ho  other  type,  a  given  amount  of 
energy  is  the  more  effective,  the  greater  is  the  time  of 
variation  of  the  luminance  during  the  latency  time.  With 
slowly  rising  stimuli  of  practically  unlimited  duration 
it  was  noticed  that,  In  spite  of  the  large  variability  of 
the  responses,  the  slow  components  of  the  retinal  re¬ 
action  tend  to  inhibit  the  rapid  ones.  In  some  cases,  the 
response  consists  of  a  slowly  rising  potential,  nearly 
parallel  to  the  rising  of  the  luminance. 


IST.0l:024 

Istituto  Nazionale  di  CAtica,  Florence  (Italy). 

SIMULTANEOUS  CONTRAST  EFFECT  PRODUCED  BV 
NON-UNIFORM  COLOURED  FIELDS,  by  A.  M.  E. 
Guzzoni  and  A.  Fiorentini.  [1958]  [10]p.  incl.  diagrs. 
tables,  refs  (A FOSR-TN- 58-675)  (AF  61(514)634  -0 
AD  162207  Unclassified 

Also  published  in  Atti  Della  Fondazione  G.  Ronchi,  v.  13: 
135-144,  Mar.-Apr.  1958. 

The  visual  contrast  effect  known  as  Mach  bands,  has 
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been  investigated  using  colored  fields.  It  has  been 
found  that  the  Mach  lines  are  produced  only  by  a  sharp 
variation  of  the  gradient  of  luminance  along  a  given 
direction,  but  not  by  a  sharp  variation  of  the  gradient 
of  color.  The  characteristics  of  a  bright  Mach  band 
(width  and  position)  visible  in  a  colored  field  where  the 
gradient  of  luminance  presents  a  sharp  variation,  turn 
out  to  be  independent  of  the  color.  The  band  appears 
less  saturated  than  the  other  parts  of  the  field,  and  the 
degree  ol  the  desaturation  has  been  found  to  be  of  the 
same  order  of  magnitude  for  green  as  for  red.  The 
hypothesis  is  advanced  that  the  mechanism  responsible 
for  vision  of  the  bright  Mach  band  is  achromatic.  (Con¬ 
tractor’s  abstract) 


IST.01:025 

Istituto  Nazionale  dl  Ottica,  Florence  (Italy). 

BRIGHTNESS,  WIDTH,  AND  POSITION  OF  MACH 
BANDS  AS  A  FUNCTION  OF  THE  RATE  OF  VARIA¬ 
TION  OF  THE  LUMINANCE  GRADIENT,  by  A. 
FlorerAinl  and  T.  Radlei.  (IMS]  (ll]p.  lnel.  diagn. 
tables.  [AFOSR-TN-58-676]  (AF  61(514)634-C) 

AD  162208  Unclassified 

Also  published  in  Atti  Della  Fondazione  G.  Ronchl, 
v.  13:  145-155,  Mar.-Apr.  1858. 

The  characteristics  are  investigated  of  the  Mach  bands 
perceived  in  a  field  where  the  luminance  varies  in  one 
direction.  Five  fields,  which  differ  as  to  the  extent  of 
the  graded  zone,  are  tested.  The  brightness,  the  width 
and  the  position  of  the  Mach  bands  are  measured.  It  is 
found  that  the  bright  band  and  the  dark  band  do  not  have 
symmetrical  positions  with  respect  to  the  edges  of  the 
graded  zone,  that  their  brightnesses  vary  by  different 
amounts  when  the  width  of  the  graded  zone  decreases, 
and  that  the  bright  band  is  generally  narrower  than  the 
dark  band  perceived  in  the  same  field.  The  lack  of 
symmetry  of  the  two  bands  is  discussed.  (Contractor's 
abstract) 


IST.0i:026 

istituto  Nazionale  dl  Ottica,  Florence  (Italy). 

[CONTRAST  EFFECT  IN  LOOKING  AT  A  FIELD  WITH 
A  BLURRY  FIXED  EDGE]  Effet  de  contraste  dans  la 
vision  d'un  champ  avec  in  bord  flou  fixe  ou  mobile,  by 
A.  Florentine  [1858]  (6]p.  incl.  ilius.  diagrs.  (AF  61- 
(514)634-0  Unclassified 

Presented  at  the  Internat'l.  Colloquium  on  Physical 
Problems  of  Color  Television,  Paris  (France),  July  2- 
6.  1857. 

Published  in  Optica  Acta,  v.  5-  71-76,  Jan.  1858. 

The  presence  of  blurry  edges  between  two  areas  of 


different  luminance  produces  a  particular  phenomenon 
of  visual  contrast,  be.,  two  lines  are  perceived,  a 
bright  line  and  a  dark  line  separating  the  blurry  edge 
of  each  area  respectively.  This  phenomenon  improves 
contour  perception.  It  is  of  importance  for  television 
where  the  transmission  of  high  luminance  gradients 
requires  a  large  frequency  band.  Luminance  measure¬ 
ments  have  been  carried  out  at  various  points  of  a  field 
comprising  two  areas  of  different  luminance,  separated 
by  a  linear  luminance  gradient.  Art  as  tamtnsmee  levels 
are  within  normal  television  luminance  values.  Measure¬ 
ments  have  been  carried  out  by  binocular  balance.  Vision 
of  blurry  edges  has  also  been  investigated  in  the  case  of 
moving  objects.  Areas  of  similar  nature,  but  with  vi¬ 
bratory  motion  in  a  direction  perpendicular  to  the  edges, 
have  been  displayed  to  the  observer.  It  has  been  found 
that,  as  long  as  movement  amplitude  and  rate  remain 
below  certain  limit  values,  area  motion  actually  improves 
the  perception  of  contrast.  (Contractor's  abstract) 


1ST.02:001 

Isutatc  Nattow.U  iX  OtUea,  f  Lreve  \IUlyi . 

BASIC  RESEARCH  IN  THE  FIELD  OF  VISION.  PART  1. 
ON  THE  ELECTRICAL  RESPONSE  OF  THE  HUMAN 
EYE  TO  RED  STIMULI  OF  DIFFERENT  SHAPE,  by  L. 
Ronchi.  PART  2.  EFFECT  OF  PULSE  SHAPE  ON 
CRITICAL  FUCKER  FREQUENCY  AT  DIFFERENT 
LUMINANCE  LEVELS,  by  M.  Bittini.  Jan.  1958  [13]p. 
incl.  ilius.  tables,  refs.  (Technical  note  no.  1)  (AFOSR- 
TN-58-208)  (AF  61(052)17)  AD  152249  Unclassified 

Part  2  also  published  in  AtU  Della  Fondazione  G.  Ronchi, 
v.  13:  47-50,  Jan.-feb.  1858. 

Part  1:  The  responses  to  red  stimuli  presenting  differ¬ 
ent  distributions  of  time-luminance  are  compared.  The 
height  of  the  x-wave  seems  to  be  independent  of  the 
shape  of  the  light  stimulus  while  the  height  of  the  b-wave 
is  greater,  the  greater  the  time  of  variation  of  the 
luminance.  The  latencies  to  peak  of  both  waves  are 
greater  with  a  slowly  rising  stimulus  than  with  a  steep 
stimulus.  Part  2:  The  influence  of  the  shape  of  equal 
energy  light  pulses  on  the  critical  luminance  (Lc)  is 

Investigated  at  different  frequencies  of  interruption  in 
extrafovial  vision  and  in  dark  adaptation  (angular  diame¬ 
ter  of  the  test  field  1*).  At  low  frequencies,  fusion  with 
saw-tooth  pulses,  occurs  at  a  critical  luminance  lower 
than  with  rectangular  pulses.  The  reversal  is  tested  at 
higher  frequencies.  The  ''in/ersion''  point  is  found 
just  at  the  frequency  value  at  which  the  rod  branch 
matches  the  cone  branch  in  the  frequency  of  interruption 

against  the  L  curve.  (Contractor's  abstract) 
c 

1ST. 02:002 

istituto  Nazionale  di  Ottica,  Florence  (Italy). 

BASIC  RESEARCH  IN  THE  FIELD  OF  VISION.  PART  i. 
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IST.02-.002  (continued) 


ON  THE  VARIABILITY  OF  THE  ELECTRICAL  RE¬ 
SPONSE  OF  THE  HUMAN  EYE  TO  STIMULI  OF  DIF¬ 
FERENT  COLOR,  by  M.  Bittini  and  I.  Nicolettl. 

PART  2.  ELECTRORETINOGRAPHIC  RESEARCH  ON 
THE  PARAMETERS  WHICH  DEFINE  THE  EFFICIENCY 
OF  A  LIGHT  STIMULUS,  by  L.  Ronchi  and  I.  Nicoletti. 
Apr.  1958  [17]p.  incl.  diagrs.  tables,  refs.  (Technical 
note  no.  2)  (AFOSR-TN-58-408)  (AF  61(052)17) 

AD  158212;  PB  136000  Unclassified 

Part  1  also  published  in  Atti  Della  Fondazione  G. 

Ronchi,  v.  13:  129-134,  Mar.-Apr.  1958. 

Part  2  also  published  in  Atti  Della  Fondazione  G. 

Ronchi,  v.  13:“  123-128,  Mar.-Apr.  1958. 

Part  1:  The  variability  of  the  electroretinographic 
response  obtained  from  a  dark-adapted  eye  with  stimuli 
of  different  colors  (blue,  green,  yellow,  red)  was  in¬ 
vestigated.  Blue  or  green  stimuli  elicit  in  most  cases 
responses  whirl,  consist  il  a  aeotopte  b-wave,  while 


the  cone  response  is  either  inhibited  or  revealed  only 
by  a  small  positive  wavelet.  In  the  case  of  red  or  yellow 
stimuli  the  variability  of  the  shape  of  the  electroretino- 
grams  appears  instead  to  be  great.  This  effect  may  be 
attributed  to  the  fact  that,  in  spite  of  dark  adaptation, 
rod  reaction  is  impaired  by  the  red  stimulation.  The 
responses  of  the  various  groups  of  rods  showing  differ¬ 
ent  time  constants  are  not  synchronized,  and  multiple 
waves  arise.  Part  2:  If  the  scotopic  b-wave  is  taken 
as  an  index  of  the  efficiency  ol  a  light  stimulus  at  high 
luminance  levels,  the  efficiency  seems  to  depend  on  the 
following  parameters:  total  energy,  color,  duration,  and 
total  time  of  variation  of  the  'uminance.  The  behavior 
of  the  derivative  of  the  luminance  does  not  seem  to 
affect  the  height  of  the  response,  but  has  some  influence 
on  the  implicit  time  in  that  the  response  elicited  by  a 
slowly  rising  stimulus  is  somewhat  delayed  in  time 
with  respect  to  that  elicited  by  a  stimulus  containing 
rapid  variations  of  the  luminance.  The  fine  structure 
of  the  electroretinogram  represented  by  the  ripples  on 
the  top  of  the  t-wave  appears  to  be  delayed. 
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James  Forrestal  Research  Center,  Princeton,  N.  J.  see 
Princeton  U.  James  Forrestal  Research  Center,  N.  J. 


Johns  Hopkins  U.,  Baltimore,  Md. 

N6orl-10503,  Project  Squid  see  under  Princeton  U. 
James  Forrestal  Research  Center,  N.  J.  (Project 
SQUID)  Item  nos.  PRI.  11:206  -  209. 


JHU.04;008 

Johns  Hopkins  U.  Dept,  ol  Aeronautics,  Baltimore,  Md. 

REVIEW  OF  SOME  RECENT  ADVANCES  IN  THE 
UNDERSTANDING  OF  TRANSITION  FROM  LAMINAR 
TO  TURBULENT  SHEAR  FLOWS,  by  M.  V.  Morkovin. 
Dec.  1957  [20]p.  lncl.  Ulus,  diagrs.  refs.  (AFOSR-TN- 
57-638)  (AF  18(600)1121)  AD  136626  Unclassified 

Presented  at  meeting  of  the  Amer.  Soc.  Mech. 
Engineers,  New  York,  Dec.  1-6,  1957. 

Also  published  In  Trans.  Amer.  Soc.  Mech.  Engineers, 
v.  80:  Il2l-ll28,  July  1958. 

Recent  experimental  studies  of  transition  from  laminar 
to  turbulent  shear  flows  are  reviewed.  Certain  common 
features  ai  e  emphasized  and  related  to  the  stability 
theories  of  viscous  shear  layers.  The  three-dimen¬ 
sional  character,  the  unsteadiness,  and  the  nonlinear 
and  random  behavior  of  the  latter  stages  of  the  transi¬ 
tion  process  are  also  examined.  (Contractor's  abstract) 


JHU.04:009 

Johns  Hopkins  U.  Dept,  of  Aeronautics,  Baltimore,  Md. 

EXTENDED  APPLICATIONS  OF  HOT-WIRE  ANE- 
MOMETRY  TO  HIGH-SPEED  TURBULENT  BOUNDARY 
LAYERS,  by  M.  V.  Morkovin  and  R.  E.  Phlnney.  June 
1958,  lv.  lncl.  illus.  diagrs.  table,  refs.  (AFOSR-TN- 
58-469)  (AF  18(600)1121)  AD  158279;  PB  136270 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Cambridge,  Mass.,  Mar.  30-Apr.  2,  1959. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series 
U,  v.  4:  198,  Mar.  30,  1959. 

A  hot-wire  anemometer  represents  a  nonlinear  system 
consisting  of  the  flow-field,  the  wire,  and  the  asso¬ 
ciated  instrumentation.  The  method  of  extracting  in¬ 
formation  from  a  heated  thin  wire,  cooled  by  an  un¬ 
steady  compressible  flow,  based  on  the  concept  of  local 
linearization  around  each  operating  point  of  the  system, 
was  extended  to  wires  in  yaw  and  to  constant -tempera¬ 
ture  systems.  An  X  probe  was  designed  and  used  for 
boundary-layer  measurements  from  which  the  Reynolds 
stress  and  the  energy  flux  could  be  obtained.  The  re- 


JHU.  04:008,  009; 

JHU.  05:002,  003 

suits  appeared  to  be  consistent  with  plausible  extrapola¬ 
tions  of  low-speed  concepts.  Procedures  for  measure¬ 
ments  with  single  normal  wires  were  clarified  ond  im¬ 
proved.  The  satisfactory  agreement  between  results  of 
measurements  with  sleeved  and  bare  wires  made  both 
of  tungsten  and  platinum- 10%  rhodium,  with  a  vniety  of 
holders,  provided  further  verification  of  the  rather 
complicated  methods  of  measurement  and  interpretation. 
The  techniques  were  applied  to  the  study  of  the  fluctua¬ 
tion  structure  of  a  thick  fully -developed  turbulent  bound¬ 
ary  layer  at  M  ^  =  1.77.  (Contractor’s  abstract) 

JHU.05:002 

Johns  Hopkins  U.  Dept,  of  Chemistry,  Baltimore,  Md. 

THE  RELATION  OF  THE  ENTROPY  OF  FUSION  TO 
ROTATIONAL-ISOMERISM  IN  THE  STRAIGHT-CHAIN 
HYDROCARBON  SERIES,  by  R.  H.  Aranow  and  D.  H. 
Andrews.  [1957]  [5]p.  incl.  diagr.  (AFOSR-TN-57-86) 
(AF  18(600)765)  AD  120434  Unclassified 

It  is  expected  that  the  excitation  of  3-fold  hindered  rota¬ 
tions  in  long  chain  hydrocarbons  adds  a  term  of  R  In  3 
to  the  entropy  of  fusion  for  each  carbon  atom  added  to 
the  chain.  This  Increase  in  entropy  has  been  demon¬ 
strated  experimentally.  It  has  been  concluded  that  the 
concept  of  structural  randomness  among  the  three 
rotational  positions  may  be  useful  in  interpreting  the 
nature  of  entropy  in  the  liquid  state.  (See  item  no. 
JHU.05.007) 


JHU. 05:003 

Johns  Hopkins  U.  Dept,  of  Chemistry,  Baltimore,  Md. 

A  PRECISION  METHOD  WITH  AUTOMATIC  RECORD¬ 
ING  FOR  THE  STUDY  OF  FREEZING  POINTS  IN 
MULTICOMPONENT  SYSTEMS,  by  R.  H.  Dettre  and  D. 
H.  Andrews.  Nov.  1957  [58]p.  incl.  diagrs.  tables,  refs. 
(Technical  note  no.  1)  (AFOSR-TN-57-661)  (AF  18- 
(600)765)  AD  148122  Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  62;  559-565, 
May  195T 

An  improved  method  has  been  developed  for  measuring 
the  temperature  of  equilibrium  between  the  crystal  and 
solution  phases  of  multicomponent  systems  using  a  con¬ 
stant  temperature  differential  to  control  rate  of  cooling 
and  automatic  recording  of  temperature  as  a  function 
of  time.  This  makes  possible  the  determination  of  true 
equilibrium  temperature  without  corrections  for  under¬ 
cooling.  Where  crystallization  velocities  and  rate  of 
attainment  of  equilibrium  are  small,  this  enables  one  to 
obtain  the  true  equilibrium  temperature  from  a  study  of 
the  effect  of  cooling  rate  on  the  temperature  displace¬ 
ment  of  the  cooling  curve.  The  method  has  been  applied 
to  the  system  diphenylmethane-diphenyl  ether  and  com¬ 
pared  with  other  methods.  (Contractor's  abstract) 
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JHU.  05:004-007;  JHU.  08:007 


JHU. 05:004 

Johns  Hopkins  U.  Dept.  o(  Chemistry,  Baltimore,  Md. 

AN  AUTOMATIC  ADIABATIC  CONTROL  ADAPTABLE 
FOR  HEAT  CAPACITY  AND  HEAT  OF  FUSION  MEAS¬ 
UREMENTS,  by  L.  J.  Todd,  R.  H.  Dettre,  and  D.  H. 
Andrews.  Nov.  1957,  lOp.  diagrs.  table.  (Technical 
note  no.  2)  (AFOSR-TN-57-772)  (AF  18(600)765) 

AD  148002;  PB  132984  Unclassified 

Alt,  published  tn  Rev.  3ci«it.  Instruments,  v.  30:  463- 
467,  June  1909.  (Title  varies) 

An  automatic  adiabatic  shield  control  has  been  con¬ 
structed  lor  a  calorimeter  designed  to  measure  heat 
capacities  and  heats  of  fusion,  using  a  combination  of 
partial  on-off  control  coupled  with  an  integrating  device 
which  keeps  the  on-cycle  equal  in  length  to  the  off-cycle. 
A  difference  thermocouple  is  the  primary  source  of  the 
control  impulse.  By  calibrating  the  control  with  zero 
heat  input,  corrections  can  be  made  for  variations  from 
absolute  adiabatic  states.  Measurements  on  test  com¬ 
pounds  indicate  a  reduction  of  error  due  to  heat  leak  to 
less  than  0.1%  of  the  heat  to  the  sample.  (C  jntraetur'a 
abstract) 


JHU.05:005 

Johns  Hopkins  U.  [Dept,  of  Chemistry]  Baltimore,  Md. 

THE  ENTROPY  OF  FUSION  OF  LONG  CHAIN 
PARAFFINS  (Abstract),  by  R.  H.  Aranow,  D.  H. 
Andrews,  and  L.  Witten.  [1957]  [l]p.  (AF  18(600)765) 

Unclassified 

Presented  at  Twelfth  Calorimetry  Conf.,  Portsmouth, 

N.  H.,  Sept.  3-6,  1957. 

A  number  of  entropies  cf  fusion  of  straight  chain  hydro¬ 
carbons  have  been  tabulated  from  data  in  the  literature. 
Where  entropies  of  transition  have  been  observed  these 
have  been  added  to  the  entropies  of  fusion  in  the  appro¬ 
priate  manner  to  get  an  effective  t  dal  entropy  of  fusion. 
A  theory  has  been  worked  out  to  account  quantitatively 
for  the  increase  of  entropy  of  fusion  with  chain  length, 
based  on  the  idea  that  each  CHj  group  has  three  posi¬ 
tions  of  minimum  potential  energy  and  that  it  is  the 
resulting  geometric  disorder  which  accounts  for  the 
entropy  of  fusion  increase  with  chain  length.  The  rela¬ 
tion  of  this  theory  to  other  physical  chemical  properties 
is  discussed. 

JHU.05:006 

Johns  Hopkins  U.  [Dept,  of  Chemistry)  Baltimore.  Md. 

SOME  OBSERVATIONS  ON  THE  MEASUREMENTS  01 
HEATS  OF  FUSION  (Abstract),  by  R.  H.  Dettre  and  D. 

H.  Andrews.  [1957]  [l]p.  (A F  18(600)765)  Unclassified 


Presented  at  Twelfth  Calorimetry  Conf.,  Portsmouth, 

N.  H.,  Sept.  3-6,  1957. 

Using  a  newly  developed  automatic  adiabatic  control 
designed  to  take  into  account  rapid  variations  in  rate  of 
heating,  measurements  have  been  made  of  the  heat  of 
fusion  of  diphenyl  ether  and  diphenyl  methane.  These 
values  have  been  checked  against  values  obtained  from 
freezing  point  studies  using  a  new  design  of  freezing 
point  apparatus  which  permits  improvement  in  the  accu¬ 
racy  of  observation  of  the  freezing  points  of  binary  mix¬ 
tures.  If,  as  a:  me  times  suggested,  there  is  a  ljosenlitg 
of  the  bonds  in  the  crystal  lattice  in  the  range  of  10  to 
20°  below  the  melting  point,  this  should  cause  not  only  an 
abnormal  rise  in  heat  capacity  but  an  abnormal  increase 
in  solubility.  If,  on  the  other  hand,  a  rise  in  heat  capacity 
is  due  to  traces  of  impurity  there  should  not  be  a  corre¬ 
lated  increase  in  solubility.  In  this  particular  system, 
no  abnormal  changes  in  solubility  were  observed  in  the 
region  below  the  melting  point.  The  heat  of  fusion  as 
calculated  from  the  thermodynamic  equation  for  solubility 
agrees  with  the  value  of  the  heat  of  fusion  obtained 
calorimetrically  if  the  increase  in  the  heat  capacity  im¬ 
mediately  below  the  melting  point  is  attributed  to  im¬ 
purity,  This  emphasizes  the  need  for  accurate  measure¬ 
ments  of  heat  capacity  in  the  region  just  below  the  melt¬ 
ing  point,  if  proper  extrapolation  is  to  be  made  to  obtain 
correct  values  of  the  heat  of  fusion. 


JHU.05:007 

Johns  Hopkins  U.  [Dept,  of  Chemistry]  Baltimore,  Md. 

THE  ENTROPY  OF  FUSION  OF  LONG  CHAIN  HYDRO¬ 
CARBONS,  by  R.  H.  Aranow.  L.  Witten,  and  D.  H. 
Andrews.  Nov.  1957  [18]p.  lnci.  diagrs.  refs.  (Technical 
note  no.  3)  (AFOSR-TN-58-B8)  (AF  18(600)765) 

AD  14B13B;  PB  131758  Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  62:  812-816, 

July  1958. 

The  entropy  of  fusion  of  long  chain  paraffine  i*  attributed 
to  the  onset  at  melting  of  the  freedom  of  the  molecule  to 
undergo  hindered  rotation  about  each  carbon  to  carbon 
bond.  The  entropy  of  fusion  increases  by  a  factor  close 
to  R  In  3  for  each  additional  CHj  group  added  to  the 

chain.  Experimental  deviations  can  be  used  to  obtain 

Information  concerning  the  rotational  energy  levels  of 

the  molecules.  The  melting  temperature  T  of  the  par- 

m 

affln  has  been  related  to  the  energy  level  of  the  first 
torsional  vibrational  state  E  by  the  empirical  relation 

T  -  E/3k. 
m 

JHU. 06:007 

Johns  Hopkins  U.  Dept,  of  Chemistry,  Baltimore,  Md. 
ISOTOPIC  EXCHANGES  BETWEEN  DIBORANE  AND 
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JHU.06:008  -  JHU.06:010 


DIHYDROPENTABORANE,  by  T.  E.  Larson  andW.  S. 
Koski.  June  1957  [16]p.  lncl.  diagrs.  table.  (Technical 
I  note  no.  6)  (AFOSR-TN-57-324)  (AF  18(600)1526) 

AD  132396  Unclassified 

Presented  at  meeting  of  the  Sixteenth  Intemat'l. 
Congress  of  Pure  and  Appl.  Chem.,  Paris  (France), 

July  18-24,  1957. 

Published  in  R6sum6s  des  Communications,  v,  1:  157, 
July  1957. 

The  kinetics  of  the  exchange  of  deuterium  and  B*° 
between  diborane  (BgH^)  and  dihydropentaborane 

IB^H,  j)  were  investigated.  The  order  of  both  exchanges 

was  0.5  with  respect  to  BgH^  and  1.0  with  respect  to 

BgHg.  The  reaction  was  a  homogeneous  one.  The  ratio 

of  the  deuterium  rate  constant  to  the  boron  rate  constant 
was  approximately  2.  All  of  the  deuteriums  and  borons 
and  both  molecules  participated  in  the  exchange.  A 
possible  mechanism  for  the  exchange  is  proposed  and 
consists  of  a  rapid  equilibrium  between  dihydropenta¬ 
borane  and  two  fragments  arising  from  the  dissociation 
of  BgHjj.  This  is  followed  by  a  rate  determining  bi- 

moieeuiar  collision  between  one  of  the  fragments  and 
diborane  resulting  in  the  isotopic  exchange.  (Contrac¬ 
tor's  abstract) 


JHU.06:008 

Johns  Hopkins  U.  Dept,  of  Chemistry,  Baltimore,  Md. 

A  MASS  SPECTROMETRIC  APPEARANCE  POTENTIAL 
STUDY  OF  ISOTOP1CALLY  LABELED  DIBORANES,  by 
W.  S.  Koski,  J.  J.  Kaufman  and  others.  Feb.  1958,  23p. 
incl.  tables,  refs.  (Technical  note  no.  7)  (AFOSR-TN- 
58-157)  (In  cooperation  with  Knolls  Atomic  Power 
Lab.,  Schenectady,  N.  Y.)  (AF  18(600)1526) 

AD  152183  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  3202- 
3207,  July  S.  10S8. 

The  appearance  potentials  of  the  molecule  ions  formed 
by  electron  Impact  from  BgHg,  BJHg,  BgDg,  and  Bt,Dg 

have  been  measured  by  means  of  a  mass  spectrometer, 

where  B»  indicates  the  B10  isotope.  A  set  of  apparently 
sell-consistent  ionization  potentials  for  these  molecule 
ions  has  been  estimated  from  the  appearance  potentials 

of  the  B1®  enriched  compounds.  The  resulting  calculated 
ionization  potentials  for  the  fragments  from  BJH#  are 

compared  with  the  ionization  potentials  estimated  for 
fragments  from  BJDg  and  are  also  compared  with  the 

results  obtained  from  CgHg  The  mass  spectra  of 

BjHg,  BJH#,  BjDj,  and  BJDj  were  also  run  at  70  ev 


ionizing  voltage  in  order  to  obtain  a  set  of  fragmentation 
patterns  of  the  isotopically  labeled  dlboranes  under  iden¬ 
tical  conditions.  The  mass  spectra  were  used  to  calcu¬ 
late  the  monoisotopic  spectrum  of  each  type  of  diborane. 
(Contractor's  abstract,  modified) 


JHU.06:009 

Johns  Hopkins  U.  [Dep\  of  Chemistry]  Baltimore,  Md. 

A  MASS  SPECTROSCOPIC  APPEARANCE  POTENTIAL 
STUDY  OF  SOME  BORON  TRIHALIDES,  by  W.  S.  Koski, 

J.  J.  Kaufman,  and  C.  F.  Pachucki.  Oct.  1958  [23]p.  incl. 
diagr.  tables,  refs.  (Technical  note  no.  8)  (AFOSR-TN- 
58-855)  (AF  18(600)1526)  AD  203497  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  81:  1326- 
1331,  Mar.  20,  1959. 

The  appearance  potentials  of  the  positive  ion  fragments 
from  BClg,  BBrg  and  Big  were  measured  mass  spec¬ 
troscopically.  These  measurements  permitted  a  de¬ 
termination  of  the  average  B-I  bond  dissociation  energy 
in  BTg.  A  set  of  apparently  self-consistent  ionization 

potentials  for  the  boron  trlhalides  and  fragments  formed 
from  these  molecules  has  been  estimated  and  compared 
with  ionization  potentials  of  other  BYg  molecules  as 

well  as  for  BYg  and  BY  fragments  (where  Y  can  be  H, 

halogen  or  alkyl  substituents).  Comparison  of  the  ioniza¬ 
tion  potentials  of  BYg  radicals  indicates  an  interesting 

correlation  between  the  ionization  potentials  and  the 
nature  of  the  group  attached  to  the  boron.  CYg  radicals 

exhibit  a  similar  behavior.  The  mass  spectra  of  the 
boron  trlhalides  were  also  run  at  70  ev  ionizing  voltage 
to  obtain  a  set  of  fragmentation  patterns  under  constant 
conditions.  (Contractor’s  abstract) 
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Johns  Hopkins  U.  Dept,  of  Chemistry,  Baltimore,  Md. 

KINETICS  OF  THE  EXCHANGE  OF  DEUTERIUM  BE¬ 
TWEEN  DIBORANE  AND  TETRABORANE,  by  J.  E. 

Todd  and  W.  S.  Koski.  Oct.  1958  [17]p.  incl.  diagrs. 
tables,  refs.  (Technical  note  no.  9)  (AFOSR-TN-58- 
940)  (A  F  18 (600) ’.526)  AD  205086  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  81:  2319- 

2324,  May  2d,  1659 

The  kinetics  of  the  exchange  of  deuterium  between 
diborane  and  tetraborane  were  found  to  be  complex.  The 
results  Indicate  that  the  exchange  proceeds  by  2  different 
paths— one  involves  2  hydrogen  positions  in  tetrnborane, 
and  the  other  Involves  the  remaining  8  or  all  10  hydrogen 
positions.  The  major  reaction  is  interpreted  in  terms  of 
a  rate-determining  reaction  of  BDg  from  diborane  with 


321  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


JHU.08:002  -  JHU.08:006 


B^H10,  while  the  minor  reaction  is  envisaged  as  a  rate¬ 
determining  activation  of  2  sites  in  tetraborane  followed 
by  rapid  deuterium  exchange  with  B2Dg.  Boron  atoms 

also  exchange  in  this  system  aithough  detailed  kinetics 
studies  were  not  made.  (Contractor's  abstract) 


JHU.08:002 

Johns  Hopkins  U.  Dept,  of  Mathematics,  Baltimore,  Md. 

ON  A  CONJECTURE  OF  MONTGOMERY,  by  G.  D. 
Mostow.  June  1957,  6p.  (AFOSR-TN-5/-157)  (AF  18- 
(600)1474)  AD  126446  Unclassified 

Also  published  in  Ann.  Math.,  v.  65:  513-516,  May  1857. 

Proof  is  presented  for  the  theorem  which  states  that  if 
G  is  a  compact  Lie  group  operating  on  a  compact  mani¬ 
fold  M,  then  there  are  at  most  a  finite  number  of  ln- 
equivaient  orbits.  A  recent  result  of  E.  E.  Floyd  (Ann. 
Math.,  v.  65:  505-512,  May  1957)  is  utilized  which  states 
that  if  G  is  a  toroid  operating  on  a  compact  orientable 
manifold  M,  then  there  are  at  most  a  finite  number  of 
distinct  isotropy  subgroups  in  G. 


JHU. 08: 003 

Johns  Hopkins  U.  Dept,  of  Mathematics,  Baltimore,  Md. 

EXTENSIONS  OF  REPRESENTATIONS  OF  LIE  GROUPS 
ii,  by  G.  D.  Mostow.  Aug.  1957,  27p.  (AFOSR-TN-57- 
439)  (AF  18(600)1474)  AD  136429  Unclassified 

Also  published  in  Amer.  Jour.  Math.,  v.  80:  331-347, 
Apr.  1858. 

A  discussion  la  presented  of  the  general  problem  of 
extend’ r.g  a  representation  from  a  normal  closed  con¬ 
nected  subgroup  G  to  an  analytic  group  L  with  L  G. 

The  special  case  of  extending  from  an  ideal  G  to  a 
semi-direct  sum  Q  +  G,  of  the  subgroups  G  and  Q  is 
resolv'd,  and  a  Lie  algebra  L  la  reconstructed  from 
an  ideal  G  by  successive  formation  of  semldirect  sums 
Besides  the  extension  methods  previously  developed 
(Extension  of  Representations  of  Lie  Groups  and  Lie 
Algebras  1,  by  G.  Hochschild  and  G.  D.  Mostow),  a  new 
technique  is  set  down  which  relies  on  the  theory  of 
algebraic  groups,  particularly  on  fully  reducible  sub¬ 
groups  of  algebraic  groups. 


JHU.08004 

Johns  Hopkins  U.  Dept,  of  Mathematics,  Baltimore,  Md. 

[THEORY  OF  INVARIANTS],  by  G.  D.  Mostow.  Final 
technical  rept.  Aug.  i,  1955-JuIy  3 i ,  1958,  4p.  (AF06R- 
TR-58-i0i)  (AF  18(600)1474)  AD  162219;  PB  i36866 

Unclassified 


Research  performed  under  this  contract  dealt  mainly 
with  2  facets  of  the  theory  of  Lie  groups  which  involve 
distinctively  different  methods  of  analysis.  Problems 
were  Investigated  relating  to  the  representations  of  a 
Lie  group  by  linear  transformations  of  a  linear  space 
and  relating  to  the  operations  of  a  Lie  group  as  a  group 
of  topological  transformations  on  a  manifold.  Good  re¬ 
sults  were  obtained  with  problems  related  to  the  ring  of 
representative  functions  of  a  Lie  group. 


JHU. 08:005 

Johns  Hopkins  U.  [Dept,  of  Mathematics]  Baltimore,  Md. 

TOROID  TRANSFORMATION  GROUPS  ON  EUCUDEAN 
SPACE,  by  D.  Montgomery  and  G.  D.  Mostow.  [1658] 
[23]p.  lnci.  refs.  [AF  18(600)1474]  Unclassified 

Published  in  Illinois  Jour.  Math.,  v.  2:  456-481,  Dec. 
1858. 

This  paper  deals  with  the  action  of  an  r-dimensional 
toroid  G  on  a  space  X.  The  intersection  of  the  Isotropy 
groups  Gy,  y  c  Y  c  X,  is  called  the  fixer  of  Y.  For 

H  c  G,  H+(G)  is  the  intersection  of  all  the  fixers  contain¬ 
ing  H.  A  point  x  of  X  is  a  weight  point  if  is  (r  -  1)- 

dimenslonal;  the  homomorphism  G  -  G/G^  is  the  weight 

associated  with  x.  A  fixed  point  of  H  c  G  is  a  point 
which  is  fixed  under  each  element  of  H.  The  fixed  set 
F(H)  of  H  consists  of  its  fixed  points.  A  star  circle  sub¬ 
group  of  G  is  a  circle  subgroup  whose  fixed  set  is  not 
the  fixed  set  of  any  connected  subgroup  property  con¬ 
taining  it.  It  is  shown  that  if  X  can  be  compactlfied  to  a 
cohomology  n-sphere  over  the  integers  by  adding  a 
single  point  * ,  and  if  G  acts  almost  effectively,  then 
G  is  spanned  by  its  star  circle  subgroups,  0  *  dim 
F(G)  5  n-2r  and  F(G)  U  -  is  a  cohomology  sphere.  If  G 
acts  effectively  and  n  •  2r  or  2r  ♦  1,  then  G  has  exactly 
r  star  circle  subgroups;  all  fixer  subgroups  are  con¬ 
nected;  (ST)*  *  S*T*  for  any  two  subgroups  S  and  T;  G 

has  exactly  r  weights,  2r  fixer  subgroups  and  2r  Isotropy 
classes.  In  case  X  Is  HLC  and  n  *  2r  +  1,  it  is  shown 
that  the  set  U  of  points  with  trivial  Isotropy  subgroups 
decomposes  as  B  x  G,  where  B  is  a  euclidean-like 
cohomology  manifold.  (Math.  Rev.  abstract) 

JHU. 08:006 

Johns  Hopkins  U.  [Dept,  of  Mathematics]  Baltimore,  Md. 

REPRESENTATIONS  AND  REPRESENTATIVE  FUNC¬ 
TIONS  OF  LIE  GROUPS,  ii,  by  C.  Hochschlid  and 
G.  D.  Mostow.  [1958]  [9]p.  (AF  18(600)1474) 

Unclassified 

Published  In  Ann.  Math.,  v.  68:  295-313,  1958. 

This  paper  is  a  continuation  of  part  1,  hereafter  referred 
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to  as  RFG1  [Ann.  Math.,  v.  66:  495-542,  1957).  We 
continue  here  with  some  of  the  notation  of  that  review. 
Let  G  be  a  Lie  group,  R(G)  the  algebra  of  representa¬ 
tive  functions  on  G,  A  the  group  of  proper  automor¬ 
phisms  of  R(G),  G+  the  universal  complexlfication  of 
G,  and  let  t,  t+  be,  respectively,  the  natural  homomor- 
phisms  of  G  and  G+  Into  A.  Also  let  y  be  the  homomor¬ 
phism  of  G  into  G+  Implicitly  defined  in  RFGL  The 
main  results  of  RFG1  had  to  do  with  a  type  of  group 
referred  to  as  a  Tannaka  group  in  our  review  of  RFGl. 

Here  G+  and  R(G)  are  Investigated  under  more  general 
circumstances.  An  early  result  settles  the  question  of 
the  existence  of  a  locally  faithful  representation  of  G 
in  the  following  way.  Let  G’  be  the  commutator  subgroup 
of  G,  S  a  maximal  semlslmple  analytic  subgroup  of  G, 
and  T  the  radical  of  G’.  Then  G  has  a  locally  faithful 
representation  if  and  only  if  the  following  conditions 
are  satisfied:  (1)  G’  is  closed  in  G,  (2)  T  is  simply 
connected,  and  (3)  S  n  T  -  (1).  A  corollary  then  asserts 
that  if  G  is  solvable,  connected,  the  existence  of  a 
locally  faithful  representation  Implies  the  existence  of 
a  faithful  representation.  Observe  that  Horn  (G,  C)  and 
Horn  (G,  C«)  are  subsets  of  R(G).  Let  exp  denote  the 
map  from  Horn  (G,  C)  to  Horn  (G,  C*)  given  by  exponenti¬ 
ation.  Also  let  Q  denote  the  linage  of  exp.  Now  for  any 
arc  A  and  any  h  (  R(G)  put  o’(h)  »  0(h)(l ).  The  following 

characterization  of  the  subgroup  t+(G+)  of  A  Is  then 

given.  Let  a  t  A.  Then  a  t  t*(G*)  If  and  only  if 
a '(exp  h)  -  exp  (a  ’(h))  for  all  h  (  Horn  (G,  C).  Under 
certain  assumptions  the  following  result  on  the  struc¬ 
ture  of  R(G)  is  obtained.  Let  P  be  the  kernel  of  t. 

Then  the  following  conditions  are  equivalent  (1)  The 
factor  group  of  the  radical  of  G/P  modulo  Its  maximal 
nllpotent  normal  analytic  subgroup  is  cor- pact. 

(2)  There  is  a  finitely  generated  translation  and  complex 
conjugation  stable  subalgebra  U  of  R(G)  such  that  C  ♦ 
Horn  (G,C)  e  u,  R(G)  *  U[Q]  and  the  elements  of  Q  are 
free  over  U.  (3)  G*  is  Isomorphic  with  an  algebraic  g 
group  of  complex  linear  transformations  of  a  apace 
C®V  where  V  is  a  real  vector  space  stable  under  y(G). 

It  is  alao  proved  that  for  a  group  satisfying  any  one  of 
the  (equivalent)  conditions  of  the  theorem  above  the 

structure  of  A  is  given  by  A  •  W  x  t+(G+)  where  W  Is 
isomorphic  to  Hom(Q,C*).  (Math.  Rev.  abstract) 


possessing  continuous  exterior  derivatives  Wj,...,wh  and 
satisfying  the  lntegrabllity  conditions  Wj...wfcWj  •  0  for 
J  *  l,...,h,  then  In  a  vicinity  of  y  *  0  there  exists  a 

mapping  xj  *  xj  (y\...,y11)  for  J  =  1 . n,  which  satisfies 

x(0)  -  0  of  class  C*  with  nonvanishing  Jacobian, 


*^0,  and  which  transforms  Wj,..., 


w.  into  linear 

I) 


forms  in  dy\...,dy*1  (with  coefficients  which  are  con¬ 
tinuous  functions  of  yV.^y1*).  The  lntegrabllity  con¬ 
ditions  are  necessary  and  sufficient  for  the  assertion  of 
the  theorem.  The  proof  Is  deduced  from  3  lemmas  on 
the  local  uniqueness  of  solutions  of  nonlinear  systems  of 
ordinary  differential  equations.  The  first  depends  only 
on  the  boundedness  of  the  coefficients  In  the  exterior 
derivative  of  w^;  the  second  requires  continuity,  and  the 

third  proves  that  under  certain  of  the  given  conditions, 
the  resulting  matrix  Is  Independent  of  a  certain  scalar. 
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Johns  Hopkins  U.  Dept  of  Mathematics,  Baltimore,  Md. 

ON  H6LDER  CONTINUITY  AND  NON-LINEAR  ELLIPTIC 
PARTIAL  DIFFERENTIAL  EQUATIONS,  by  P.  Hartman. 
Apr.  1957,  I3p.  (Technical  rept.  no.  5)  (AFOSR-TN- 
57-175)  (AF  18(603)41)  AD  126470  Unclassified 

Alao  published  In  Duke  Math.  Jour.,  v.  25:  57-65,  Mar. 

IS5ST 

A  discussion  la  presented  of  the  estimates  for  the  degree 
of  continuity  of  mappings  (x,y)  -*  (p,q)  subject  to  in  - 
2  2  2  2 

equalities  of  the  form  px  ♦  py  ♦  qx  +  q^  <  const. 

8(p,q)/  8(x,y)  ♦  const  The  results  are  applied  to  the 
question  of  the  HBlder  continuity  of  second  order  deriv¬ 
atives  of  a  solution  of  a  second-order,  elliptic  partial 
differential  equation  in  2  Independent  variables.  In 
particular,  a  crude  but  useful  form  of  E.  Hopf's  (Math. 
Zeltschr.,  v.  34:  194-233,  1932)  interior  estimates  for 
the  case  of  2  Independent  variables  result  very  simply, 
without  the  use  of  potential  theory.  (Contractor's 
abstract) 
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ON  A  THFOREM  OF  FROBENIUS,  by  P.  Hartman.  Feb. 
1957,  17p.  (Technical  rept.  no.  4)  (AF06R-TN-57-66) 
(AF  18(603)41)  AD  120408  Unclassified 

Proof  is  given  for  Frobenius'  theorem  which  states  that 

if  w . w.  denote  h  linearly  independent  linear  forms 

1  n 

in  dx\...,dxn  with  continuous  coefficients  in  lx|  <  1 


ON  EXTERIOR  DERIVATIVES  AND  SOLUTIONS  OF 
ORDINARY  DIFFERENTIAL  EQUATIONS,  by  P. 
Hartman.  July  1957,  I4p.  (Technical  rept.  no.  6) 
(AF06R-TN-57-344)  (AF  18(603)41)  AD  132417 

Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc.,  v.  91:  277- 
293,  May  1959. 
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Some  applications  are  made  of  lemmas  on  local  unique¬ 
ness  and  smoothness  of  solutions  of  systems  of  ordinary 
nonlinear  differential  equations.  These  Imply  results 
dealing  with  the  local  uniqueness  of  geodesics  and  the 
Introduction  of  parallel  or  polar  geodesic  coordinates 
for  binary  Rlemannlan  metrics.  The  results  are  ex¬ 
tended  from  2  to  n  dimensions  and  from  geodesics  to 
solutions  of  more  general  Euler-Lagrange  systems. 

The  assertions  established  are  generalized  to  become 
applicable  to  problems  of  extremals  for  more  general 
parametric  problems  of  the  calculus  of  variation. 


JHU.09:007 

Johns  Hopkins  U.  Dept,  of  Mathematics,  Baltimore,  Md. 

ON  MAXIMUM  PRINCIPLES  FOR  NON-HYPERBOLIC 
PARTIAL  DIFFERENTIAL  OPERATORS,  by  P. 
Hartman  and  R.  Sacksteder,  Aug,  1957,  20p.  Incl.  refs. 
(Technical  rept.  no.  7)  (AFOSR-TN-57-501)  (AF  18- 
(603)41)  AD  136491  Unclassified 

Also  published  in  Rend.  Clrc.  Matem.  Palermo,  Series 
H,  v.  6:  218-232,  May  -  Aug.  1957. 

Let  A,  B,  C,  D,  E  be  defined  on  an  (x,  y) -domain  T  with 
a  boundary  T\  The  differential  operator  Lz  '  A*  + 

XX 

BlJly  +  C*yy  ♦  Dz^  +  EZy  Is  said  to  have  a  weak  maxi¬ 
mum  principle  on  T  If  max  z  -  max  z 
T’  T+T' 

holds  for  every  function  which  Is  of  class  C*  on  T+T 

and  which  Is  of  class  C2  and  satisfies  Lz  *  0  on  T.  The 
following  conditions  are  assumed  and  referred  to  as 
hypothesis  H:  (1)  T  Is  a  bounded  domain;  (2)  A,  B, 

C,  D,  E  are  continuous  functions  on  T  which  satisfy  the 

Inequalities  AC-B2  *  0  and  A2  +  B2  +  C2  >0  and  A  *  0, 

hence  C  *  0;  z  la  of  class  C  ;  and  (3)  z  Is  continuous  on 
T+T’  and  m  denotes  It*  maximum,  m  *  max  z(x,  y)  on 
T+T .  The  main  result  states-,  let  H  hold  and  s(x,  y) 

^  m  on  every  open  subset  of  T;  let  z  -  m  hold  at  a 
point  (xQ,  yQ)  of  T;  then  there  exists  a  characteristic  are 

passing  through  (xq,  yQ)  on  which  z  =  m.  This  theorem 

Is  proved  and  used  to  derive  some  weak  maximum 
principles  and  strong  maximum  principles,  and  to  study 
the  behavior  of  z  at  a  point  of  T  where  z  »  m.  (AST1A 
abstract) 
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ON  SOLUTIONS  OFAVvV-OlNAN  EXTERIOR 
REGION,  by  P.  Hartman.  Nov.  1958,  I2p,  (Technical 
rept.  no.  8)  (AF08R-TN-58-984)  (AF  18(603)41) 

AD  205914;  PB  139632  Unclassified 


Also  published  In  Math.  Zeitschr.,  v.  71:  251-257,  1959. 

Let  V  -  V(x)  be  a  solution  ofAV  +  V  =  0inthe  entire 
p-dimenslonal  x-space  subject  to  the  boundedness  con.- 

i  r  2 

dition:  R  J|x|<Rtvl  dx  i  C.  For  fixed  r,  let 

V(x)  *  V(ru),  where  lx|  -  r  and  u  -  x/lxl,  have  the 
Fourier  development  (1)  r^  "  ^  V(ru)  ~  (2irr)^. 
n^Q1"0"'1  mMk(u)  ln  terms  of  normalized  spherical 

functions  Kn(u)  and  Bessel  functions  of  order  s  * 

n  *  *  (P*2)-  It  Is  shown  that  if  (2irr)*  J^(r)  is  replaced 

by  Its  approximation  2  cos(r  -  4  ft  »  -  »/4),  the  right 
side  becomes  a  function  W(ru)  which  Is  an  approxima¬ 
tion  to  V(ru)  for  large  r  ln  the  sense  that  (2) 

R  1  /  |x!  <R  ly  -W|2dx-0asR--,  This  leads  to 

an  easy  proof  of  Magnus’s  theorem  [Abh.  Math.  Sem. 
Unlv.  Hamburg].  An  analog  of  the  asymptotic  formula 
Is  also  obtained  for  solutions  V(x)  of  AV  +  V  -  0 
defined  only  for  large  I  x  I .  (Contractor’s  abstract) 


JHU. 20:001 

Johns  Hopkins  U.  Dept,  of  Mechanical  Engineering 
Baltimore,  Md. 

BOUNDARY  LAYER  ALONG  ANNULAR  WALLS  IN  A 
SWIRLING  FLOW,  by  H.  Yeh.  Mar.  1957,  30p.  diagrs 
(A FOSR - TN- 57-105)  (AF  18(600)991)  AD  120455 

Unclassified 

Presented  at  meeting  of  the  Amer.  Soc.  Mech. 
Engineers,  San  Francisco,  Calif.,  June  9-13,  1957. 

Also  published  ln  Trans.  Amer.  Soc.  Mech.  Engineers. 
vTlfl:  767-778,  May  1958. 

The  development  of  incompressible  boundary  layers 
along  concave  and  convex  stationary  annular  walls  are 
investigated  analytically  and  experimentally  for  a 
swirling  flow,  l.e.,  flow  with  both  tangential  and  axial 
mean  velocities.  It  was  found  that  the  integral  momen¬ 
tum  equation  describing  this  type  of  boundary  layer 
contains  three  correction  terms  to  the  conventional 
equation.  The  combined  Influence  of  these  corrections 
appears  to  promote  the  growth  of  the  boundary  layer 
next  to  a  concave  wall.  Other  differences  between  the 
boundary  layers  with  swirl  and  those  without  swirl  are 
pointed  out  and  Interpreted.  Measurements  on  turbu¬ 
lence  intensities  appear  to  confirm  such  interpreta¬ 
tions. 
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JHU. 21:001 

Johns  Hopkins  U.  Dept,  of  Mechanical  Engineering, 
Baltimore,  Md. 

NOTE  ON  A  THERMOELASTIC  PROBLEM  FOR  A 
TRANSVERSELY  ISOTROPIC  HOLLOW  SPHERE  EM¬ 
BEDDED  IN  AN  ELASTIC  MEDIUM,  by  J.  Nowinski. 
[July  19581  [2lp.  (AFOSR-TN-58-578)  (AF  49(638)377) 
AD  231592  Unclassified 

Also  published  In  Jour.  Appl.  Mech.,  v.  26:  649-650, 
Dec.  1959. 

Tills  note  generalizes  the  Galerkin  problem  to  consider 
thermoelastic  stresses  in  anisotropic  bodies  with  an 
axis  of  symmetry.  Stresses  are  obtained  in  a  hollow 
sphere  of  2  different  transversely  Isotropic  or  Winkler 
material  (l.e.,  isotropic  in  a  plane  perpendicular  to 
the  radius  vector)  layers  when  the  sphere  Is  subjected 
to  an  internal  pressure  and  spherically  symmetrical 
temperature  field.  The  sphere  is  embedded  In  an  elas¬ 
tic  medium  which  is  also  considered  to  be  transversely 
isotropic.  In  the  limiting  case,  the  form  of  the  Winkler 
coefficient  is  Indicated  for  an  isotropic  material. 


C ARDIOGRAPHIC  MEASUREMENT,  by  S.  A.  Talbot. 

Final  rept.  Mar.  22,  1954-Mar.  22,  1958.  June  1958,  lv. 
lncl  Ulus,  diagrs.  refs.  (AFOSR-TR-58-72)  (AF  18- 
(600)1107)  AD  158301;  PB  135626  Unclassified 

An  attempt  was  made  to  estabUsh  better  techniques  as 
well  as  Improved  understanding  of  the  relationship  be¬ 
tween  balUstocardiography  (BCG)  records  and  hemo¬ 
dynamic  events.  Attention  was  directed  toward  develop¬ 
ing  a  first-order  theory  and  experimental  method  for 
analyzing  cardiovascular  vector  ballistics.  A  clear  state¬ 
ment  Is  presented  on  the  pros  and  cons  of  a  physical 
model  able  not  only  to  provide  the  necessary  basis  for 
quantitatively  dealing  with  the  vector  mechanics  in¬ 
volved,  but  also  incorporating  enough  of  the  biological 
reaUties  to  be  meaningful.  The  symmetry  properties 
of  a  recumbent  human  and  the  locaUon  of  the  cardio¬ 
vascular  acceleration  patterns  focused  interest  on  the 
separation  of  dynamical  variables  possible  in  the  trans¬ 
verse  plane.  The  problem  is  discussed  of  a  physical 
structure  which  Is  sufficiently  Ught  and  rigid  in  aU  de¬ 
flections  and  torsions  to  transmit  without  vibrational 
artifact  the  high  stresses  associated  with  glmbalUng 
the  body  axially.  The  theory  of  Uquld  suspensions  for 
correct  frcntal-plane  BCG  recording  was  scrutinized. 

In  addition,  the  Importance  of  frequency  analysis  of  the 
BCG  on  a  cUnical  scale  was  explained.  (ASTIA  abstract) 


JHU. 21:002 

Johns  Hot  kins  U.  (Dept,  of  Mechanical  Engineering) 
Baltimore,  Md. 

AXIALLY  SYMMETRICAL  PROBLEM  FOR  A 
RESTRICTED  TYPE  OF  A  CYLINDRICALLY  ANISO¬ 
TROPIC  ELASTIC  MEDIUM,  by  J.  Nowinski.  (1958]  5p. 
(AFOSR-TN-58-579)  (AF  49(638)377]  AD  158401 

Unclassified 

It  is  the  pul  ,'<>».  s  of  the  present  paper  to  generalize  the 
analysis  developed  by  Lekhnitsky,  Eubanks,  and 
Sternberg,  for  transversely  isotropic  problems,  to 
cyUndrically  orthotropic  medium.  The  fundamental 
differential  equation  is  solved  for  the  following  particu¬ 
lar  cases:  {  )  when  it  may  be  represented  as  a  product 
of  two  modii.ed  Laplace  operators  (this  impUes  a 
higher  elastic  symmetry,  restricted  by  an  additional 
relation),  then  the  Hankel  transformation  has  been  used; 
(b)  when  the  solution  may  be  represented  in  a  form  of 
a  product  of  a  sine,  cosine  or  exponential  function  of 
the  variable  z  ,  and  a  function  of  the  variable  r  ,  only; 
and  (c)  when  the  solution  may  be  represented  in  a  lorm 
of  a  combination  of  homogeneous  integer  polynomials. 
Some  general  examples  concerning  a  half-  space  and  a 
thick  circular  plate  have  been  solved  for  illustration. 


JHU.  11:002 

Johns  Hopkins  U.  (Dept,  of  Medicine]  Baltimore,  Md. 
PHYSICAL  PRINCIPLES  OF  VECTOR  BALLISTO- 


JHU. 22:001 


Johns  Hopkins  U.  [Dept,  of  Medicine]  Baltimore,  Md. 

PHYSICAL  BASIS  OF  CARDIOVASCULAR  SOUND. 

AN  ANALYTICAL  SURVEY,  by  H.  K.  Wlsldnd  and  S.  A. 
Talbot.  Dec.  1958,  118p.  lncl.  lllus.  diagrs.  table,  refs. 
(AFOSR-TR-58-160)  (A F  18(600)1337)  AD  207459; 

nno«  Unclassified 


Cardiovascular  sound  is  analyzed  by  relating  observed 
phenomena  to  the  basic  concepts  of  physics  through 
quantitative  theoretical  and  experimental  analysis  of 
models.  An  account  of  simple  observations  of  the  sounds 
of  a  cavitatlng;  water  Jet  and  of  an  underwater  vortical 
sound  generator  Is  given.  Detailed  analyses  of  vibrations 
in  the  human  anatomy  are  presented.  Three  idealized 
models  were  Investigated:  (1)  Monopole  radiation  in  a 
model  of  the  heart  and  chest  having  spherical  symmetry.^ 
Tie  "musical"  murmur  produced  by  an  aortic  regurgitant 
Jet  might  be  an  example  of  such  monopole  radiation  and 
It  is  discussed  in  quantitative  terms.  (2)  Axisymmetric 
waves  at  acoustic  frequencies  in  the  blood-aorta  system 
(waves  down  a  visoelastic  tube  containing  an  incompres¬ 
sible  flul-t).  (3)  General  properties  of  extended  tissue 
a,  an  extended  acoustic  medium  (vibrations  in  an  iso¬ 
tropic  viscoelastic  medium  with  calculations  of  the 
impedance  to  a  dipole).  The  development  work  on  two 
types  of  instruments  designed  to  measure  the  dynamic 
dilations  ol  compliant  tubes  is  described.  The  possi¬ 
bility  of  noisy  murmurs  being  generated  by  turbulent 
blood  flow  is  explored,  and  the  problem  of  the  possible 
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effect  of  compliant  vessel  walls  on  the  turbulent  flow 
is  briefly  analysed.  (Contractor's  abstract) 


JHU.  12: 002 

Johns  Hopkins  U.  [Dept,  of  Physics]  Baltimore,  Md. 

ION  BALANCE  AND  LIGHT  EMISSION  IN  THE 
HELIUM  AFTERGLOW  (Abstract),  by  D.  E.  Kerr  and 

M.  N.  Hirsh.  [1958]  [l]p.  [AF  18(600)363] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Ithaca, 

N.  Y.,  June  19-21,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

258,  June  19,  1958. 

In  the  afterglow  following  a  pulsed  discharge  at  pres¬ 
sures  from  3  to  20  mm  Hg  in  helium,  the  time  depend¬ 
ence  of  I/n,  the  ratio  of  intensity  of  emitted  molecular 
bands  to  electron  density,  suggests:  (1)  the  light  results 
from  recombination  between  an  electron  and  a  He^+  ion; 

(2)  at  late  afterglow  times  the  rate  of  loss  of  Hej+  ions 

by  recombination  is  much  smaUer  than  that  by  the  pre¬ 
dominant  mechanism  of  ambipolar  diffusion  which  occurs 
at  a  measured  rate  expressed  by  a  value  of  D^p  of  794. 

The  light  intensity  is  not,  in  general,  proportional  to  the 
square  of  the  electron  density.  The  electron  density 
variation  at  late  times  reveals  simultaneous  loss  by 
ambipolar  diffusion  and  creation  by  collisions  between 
metastable  molecules.  The  ion  so  created  may  be 
He2+,  or  it  may  be  He+,  which  is  rapidly  converted  by 

three-body  collisions  to  He2+.  The  creation  of  these 

ions  is  not  reflected  in  the  time  dependence  of  the  l/n 
ratio.  We  suggest  that  these  ions  may  be  formed  in 
high  vibrational  states  which  do  not  yield  molecular 
light  directly  or  participate  in  ccllisional  de-excitation 
to  the  ionic  ground  state  (which  we  assume  does  yield 
molecular  light  by  recombination).  Various  possible 
types  of  recombination  mechanisms  will  be  discussed. 

JHU.  12:003 

Johns  Hopkins  U.  [Dept,  of  Physics]  Baltimore,  Md. 

CHARGE  REMOVAL  IN  LOW-ENERGY  PLASMAS 
(Abstract),  by  D.  E.  Kerr.  [1958]  [  lip-  (Bound  with  its 
AFOSR-TR-58-125;  AD  162274)  (AF  18(800)S63) 

Unclassified 

Presented  at  Conf.  on  Ion  and  Plasma  Research, 
Maryland  U.,  College  Park,  Sept.  30-Oct.  2,  1958. 

Measuren.  -nts  of  electron  density  in,  and  light  radiated 
from  decaying  plasmas  have  been  interpreted  by  some 
observers  as  Indicating  values  of  volume  recombim  tloo 

coefficients  as  high  as  10  ®  cm®/sec.  Such  large  values 


cannot  result  from  simple  radiative  recombination,  and 
other  processes,  such  as  dissociative  recombinations, 
have  been  invoked.  Careful  examination  of  details  of  ex¬ 
perimental  procedure  and  of  analysis  and  interpretation 
of  the  data  raise  doubt  as  to  whether  the  large  apparent 
electron  loss  rates  are  the  result  of  volume  recombina¬ 
tion.  A  detailed  study  of  recombination  between  elec¬ 
trons  and  He.  ions  shows  the  recombination  coefficient 

■  _g 

to  be  certainly  much  less  than  10  ,  but  not  less  than 

10'10  cm'Vsec.  A  critical  discussion  will  be  given  of 
the  numerous  factors  involved  in  interpretation  of  data 
leading  to  the  results  above.  Connections  will  be  shown 
with  such  basic  atomic  proteases  as:  formation  of  ex¬ 
cited  states  of  molecular  and  atomic  neutral  and  ionic 
species,  destruction  of  these  states  by  radiation  and 
collisional  quenctdng  and  collisions  between  metastable 
atoms.  A  discussion  is  also  given  of  the  limitations  of 
the  methods  of  measurement. 


JHU.13:002 

Johns  Hopkins  U.  [Dept,  of  Physics]  Baltimore,  Md. 

RADIATIVE  TRANSITION  IN  PROTONIUM,  by  T. 

Fulton.  Feb.  27,  1957,  7p.  (Rept.  no.  HER-1)  (AFOSR- 
TN-57-93)  (A F  18(603)143)  AD  120441  Unclassified 

On  the  basis  of  preliminary  estimates  made  from 
presently  available  data,  the  possibility  of  observing 
the  radiative  2P  -  IS  transition  in  the  hydrogen-like 
bound  state  of  a  proton  and  antiproton  is  suggested. 

A  significant  correction  to  the  energy  of  such  a  transi¬ 
tion  would  be  provided  by  the  nuclear  interaction.  The 
measurement  of  the  transition  energy  could  therefore 
be  used  to  obtain  a  value  of  the  scattering  length  for 
proton-antipi  otcn  scattering.  (Contractor's  abstract) 


JHU. 13:001 

Johns  Hopkins  U.  [Dept,  of  Physics]  Baltimore,  Md. 

ANGULAR  DISTRIBUTION  OF  K+  MESON  DECAY 
PRODUCTS  (Abstract),  by  E.  B.  Brucker  and  G.  Fazio. 
[1957]  [  l]p.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  18(603)143],  office  of 
Naval  Research,  and  Atomic  Energy  Commission) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2; 
M,  Apr.  2S,  1957. 

On  the  chance  that  the  K*  meson  has  spin  greater  than 
zero  and  is  polarized  when  it  is  brought  to  rest  in  a 
stack  of  nuclear  emulsions,  several  hundred  stopped 

mesons  have  been  analyzed  to  detect  an  asymmetry  of 


>  326  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


JHU. 13:004  -  JHU.13:009 


the  charged  particle  decay.  Preliminary  analysis  by 
octants  shows  no  evidence  for  an  asymmetry.  However, 
detailed  angular  distributions  are  now  being  plotted  and 
are  presented.  Several  possible  causes  for  the  lack  of 
asymmetry  are  discussed.  In  addition,  the  angular  dis¬ 
tribution  for  50  events  definitely  established  as  K  ,  are 
presented.  M 


JHU.  13:004 

Johns  Hopkins  U.  [Dept,  of  Physics]  Baltimore,  Md. 

PHENOMENOLOGICAL  NEUTRON-PROTON  POTEN¬ 
TIALS,  by  R.  G.  Newton  and  T.  Fulton.  [1957]  [9]p. 
lncl.  dlagrs.  refs.  [AF  18(603)143]  Unclassified 

Published  in  Phys.  Rev.,  v.  107:  1103-1111,  Aug.  15, 


Central,  tensor,  and  aptn-orblt  potentials  are  calculated 
forthe  neutron-proton  triplet  state.  They  allow  explicit 
solution  of  the  SclirOdlnger  equation  and  fit  the  low- 
energy  data:  effective  range,  scattering  length,  deuter- 
on  binding  energy,  quadrupole  moment,  and  D-state 
probability.  The  deuteron  wave  function  as  well  as 
scattering  wave  functions  which  result  from  these 
potentials  are  also  computed.  The  potential  and  wave 
functions  which  fit  the  iow-energy  singlet  state  data 
are  also  obtained.  (Contractor's  abstract) 


Published  in  Phys.  Rev.,  v.  108:  789-794,  Nov.  1,  1957. 

An  exact  formal  expression  Is  derived  which  treats  the 
initial  and  final  states  of  a  nuclear  reaction  in  a  sym¬ 
metric  manner.  The  specific  example  treated  is  the 
(d,n)  reaction.  The  Coulomb  Interaction  Is  not  taken 
into  account  Estimates  of  some  or  the  terms  of  the 
general  expression  which  Is  obtained  provide  some 
Indication  of  the  reasons  for  the  similarity  of  the  final 
results  of  the  various  approaches  to  direct  interaction. 
One  of  the  term''  of  the  development  Includes  effects  of 
compound-nucleus  formation.  Suggestions  are  made  for 
a  single-particle  model  of  the  Intermediate  state.  The 
process  of  exchange  and  heavy -particle  stripping  is 
incorporated  into  the  formalism  in  the  Appendix. 
(Contractor's  abstract) 


JHU.13:007 

Johns  Hopkins  U.  Dept,  of  Physics,  Baltimore,  Md. 

A  POSSIBLE  THEORY  OF  BETA  DECAY  INTERACTION 
(Abstract),  by  R.  Amowitt  and  G.  Feldman.  [1957]  [l]p. 
(AF  18(603)143)  Unclassified 

Recent  data  suggest  that  positron  and  electron  beta 
decays  occur  through  different  interactions.  A  relativ- 
lstlcally  covarlant  theory  is  proposed  to  account  for  the 
data.  The  theory  violates  the  TCP  theorem,  though  many 
consequences  of  this  theorem  can  be  maintained. 


JHU.  13:005 

JHU.  13:008 

Johns  Hopkins  U.  Dept,  of  Physics,  Baltimore,  Md. 

Johns  Hopkins  U.  Dept,  of  Physics,  B* ltimore,  Md. 

ENERGY  DEPENDENCE  OF  THE  K+  -  MESON 

INTERACTION  CROSS  SECTION,  by  M.  Wldgoff,  A.  TESTS  OF  THE  TCP  THEOREM  IN  MESON  DECAYS 

Pevsner  and  others.  [1957]  [4]p.  lncl.  dlagr.  tables,  (Abstract),  by  R.  Amowitt  and  G.  Feldman.  [1957]  [l]p. 

refs.  [AF  18(603)143]  Unclassified  (AF  18(603)143)  Unclassified 


Published  in  Phys.  Rev.,  v.  107:  1430-1433,  Sept,  i, 
1951 

K+  interactions  in  nuclear  photographic  emulsion  have 

been  studied  at  three  effective  mean  K+  energies: 

54  mev,  95  mev,  and  140  mev.  The  cross  section  for 
Inelastic  interaction  1s  found  to  Increase  slightly  with 
energy.  The  scattering  appears  to  be  s-wave,  T  •  1, 
at  low  energies,  with  p-wave  scattering  becoming 
appreciable  above  about  10C  -nev.  (Contractor's 
abstract) 

JHU.  13:006 

Johns  Hopkins  U.  Dept,  of  Physics,  Baltimore,  Md. 

STRIPPING  TYPE  NUCLEAR  REACTIONS,  by  T. 
Fulton  and  G.  E.  Owens.  [1957]  [6]p.  (Sponsored 
Jointly  by  Air  Force  Oftice  of  Scientific  Research 
under  AF  18(603)143  and  Atomic  Energy  Commission) 

Unclassified 


The  consequences  of  the  violation  of  the  TCP  theorem 
in  meson  decays  (for  theories  of  the  type  previously 
discussed  in  beta-decay  theory)  are  considered.  It  is 
shown  that  all  the  present  verifications  of  the  TCP 
theorem  can  still  be  accounted  for.  Several  possible 
experiments  that  can  distinguish  between  theories  that 
do  and  do  not  have  the  TCP  symmetry  are  discussed. 


JHU.  13:009 

Johns  Hopkins  U.  [Dept,  of  Physics]  Baltimore,  Md. 

POLARIZATION  OF  THE  RECOIL  NUCLEUS  IN 
5-CAPTURE,  by  T.  Fulton.  Dec.  20,  1957,  5p.  (AFQSR- 
TN-58-31)  (AF  18(603)143)  AD  148070  Unclassified 

Also  published  in  Nuclear  Phys.,  v.  6:  319-322,  Mar. 

lass: - 
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The  complete  expression  is  calculated  for  the  allowed 
nonrelativiatic  transition  rate  of  jl-eapture  from  the 
atomic  K-shell.  It  is  used  to  obtain  the  expression  for 
the  polarisation  of  the  recoil  nucleus.  As  is  well  known, 
the  polarization  term  governs  the  asymmetry  in  the  sub¬ 
sequent  beta  decay.  If  the  incident  u  are  unpolarized, 
the  polarization  of  the  recoil  following  p-capture  in  a 
Gamow-Teller  transition  can  in  principle  distinguish 
between  the  coupling  constants  suggested  by  Lee  and 
Yang  and  by  Feynman  and  Gell-Mann.  (Contractor’s 
abstract) 


JHU.13:010 

Johns  Hopkins  U.  Dept,  of  Physics,  Baltimore,  Md. 

KNOCK-ON  SCATTERING  OF  POLARIZED  U  MESONS 
ON  ALIGNED  ELECTRONS,  by  T.  Fuiton  and  L. 
Madansky.  Jan.  20,  1958,  4p.  (AF  18(603)143) 

Unclassified 

the  knock-on  scattering  of  polarized  u  mesons  on 
aligned  electrons  is  to  be  used  to  measure  the  helicity 
of  the  v  meson.  The  following  experiment  is  proposed: 

U  mesons  chosen  from  forward  decays  of  *  mesons 
are  directed  on  a  block  of  magnetized  iron  with  electron 
spins  parallel  and  antiparallel  to  the  n  beam.  The  cross 
section  for  the  knock-on  electrons  in  then  to  be  compared 
in  the  two  cases.  Thus  far  the  u  mesrn  beams  obtained 
are  not  sufficiently  energetic  enough  to  provide  signifi¬ 
cant  spin  contributions. 


JHU.13-.011 

Johns  Hopkins  U.  (Dept,  of  Physics]  Baltimore.  Md 

DETERMINATION  OF  THE  RELATIVE  E  -  A  PARITY, 
by  G.  Feldman  and  T.  Fuiton.  Apr.  28,  1958,  lOp. 

(AF  18(603)143)  Unclassified 

Also  published  in  Nuclear  Phys.,  v.  8:  106-112,  Sept. 
1958. 

An  investigation  has  been  undertaken  to  determine 
whether  there  are  definitive  experiments  which  can  de¬ 
termine,  at  least  in  principle,  tht  relative  E  -  A  parity. 
Two  such  methods  are  discussed.  The-'  are  both  based 
upon  the  parity-conserving  electromagnetic  decays  of 

the  E®.  The  first  involves  the  process  1°  -  A®  ♦  y.  It 
is  necessary  to  measure  the  decay  asymmetries  of  the 

/P  together  with  the  direction  of  the  photon  polarization. 
The  second  method  (also  calculated  recently  by 
Felnberg)  involves  an  accurate  measurement  of  the 

JO* 

branching  ration  for  the  reactions  ~  -  A  +  e  +  e"  and 

-  A  +  y.  The  appendix  is  concerned  with  nom» 
properties  of  a  general  vertex  part.  (Coitrartor'J 
abstract) 


JHU.13:012 

Johns  Hopkins  U.  [Dept,  of  Physics]  Baltimore,  Md. 

HIGH-ENERGY  ELECTRON  BREMSSTRAHLUNG  FROM 
AN  EXTENDED  PROTON  (Abstract),  by  D.  Moroi, 

M.  Dresden,  and  T.  Fuiton.  [1958]  [l]p.  [AF  18(603)143] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  in  Buii.  Amer.  Phys.  Soc.,  Series  H,  v.  3: 

184,  May  1,  1958. 

A  calculation  has  been  made  of  the  energy  and  angular 
distribution  of  electrons  and  photons  arising  from  the 
bremsstrahlung  of  high-energy  electrons  on  an  extended 
proton.  The  form  factors  describing  the  charge  and 
current  distribution  of  the  proton  are  the  ones  used  in 
the  interpretation  of  the  Stanford  experiments  on  the 
elastic  scattering  of  electrons  on  protons.  The  calcula¬ 
tion  is  patterned  after  the  usuai  bremsstrahlung  calcula¬ 
tion,  and  uses  the  Bom  approximation.  As  might  be 
anticipated,  the  main  effect  of  the  extended  charge  and 
current,  as  contrasted  with  the  point  charge,  is  to  be 
found  in  the  distribution  of  those  electrons  and  photons 
which  are  scattered  through  an  appreciable  angle  with 
respect  to  the  initial  momentum  direction.  From  these 
distributions,  it  is  in  principle  possible  to  obtain  in¬ 
dependently  both  the  complete  charge  and  the  complete 
current  form  factors.  It  is  believed  that  the  use  of  the 
Bom  approximation  is  Justified,  particularly  since  the 
main  effect  is  important  for  large  angles  only.  Hie 
influence  of  processes  such  as  electron- electron 
bremsstrahlung,  exchange  terms,  and  nuclear  recoil, 
can  be  computed  and  must  be  taken  into  account  to 
obtain  information  about  the  form  factors  from  the 
bremsstrahlung  spectrum. 


JHU.13-.013 

Johns  Hopkins  l'.  [Dept,  of  Physics]  Baltimore,  Md. 

MASS  OF  THE  A’-HYPERON  (Abstract),  by  E.  B. 

Brucker,  F.  Anderson  and  others.  [1958]  (i]p.  [AF  18- 
(603)143]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Comeil 
U.,  Ithaca,  N.  Y..  June  19-21,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  3: 

271,  June  19,  1958. 

A  program  has  been  instituted  to  measure  the  Q  value 
of  the  reaction  A  -  **  ♦  p.  A  G-5  stack  was  exposed  at 
the  bevatron  to  a  K"  beam  of  300  mev/c.  The  pellicles 
are  now  being  area  scanned.  Many  two-pronged  events 
with  a  **  and  proton,  both  stopping  in  the  emulsion,  have 
been  found  and  measured.  Corrections  to  the  raw  G  val¬ 
ues  are  now  being  applied.  The  results  will  be  presented. 
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JHU.13:014 

Johns  Hopkins  U.  Dept,  of  Physics,  Baltimore,  Md. 

THE  POLARIZATION  OF  KNOCK-ON  ELECTRONS 
ARISING  FROM  SCATTERING  BY  POLARIZED  P- 
MESONS,  by  D.  Flvel  and  T.  Fulton.  (1958]  [8]p.  lncl. 
table.  [AF  18(603)143]  Unclassified 

Published  In  Nuovo  Cimento,  Series  X,  v.  10:  682-687, 
Not.  16,  1958. 

An  experiment  Is  proposed  for  the  direct  measurement 
of  the  helicity  of  P-mesons  arising  from  »  decay  by 
studying  the  polarisation  of  the  high  energy  electrons  pro¬ 
duced  In  the  collision  of  the  polarized  p-mesons  with  un- 
polarlzed  electrons.  Polarization  effects  become  signifi¬ 
cant  only  for  muon  energy  of  the  order  of  a  few  ger.  The 
separation  of  a  polarized  beam  of  p- mesons  from  the 
decays  In  flight  of  high  energy  »'s  is  In  principle  made 
easier  by  the  fact  that  the  laboratory  momenta  of  P- 
mesons  which  are  emitted  In  the  forward  and  backward 
directions  In  the  *  rest  system  differ  by  about  42%  as 
a  consequence  of  the  relatlTlctlc  transformation  from  the 
center  of  mass  to  the  laboratory  system.  Expressions 
In  the  laboratory  frame  are  also  given  of  the  cross 
section  for  scattering  polarized  electrons  by  polarized 
p-mesons.  In  the  center  of  mass  frame,  the  results 
agree  with  those  calculated  by  Blncer.  (Contractor's 
abstract) 


JHU.  16:003 

Johns  Hopkins  U.  [Inst,  for  Cooperative  Research  ] 
Baltimore,  Md. 

STUDIES  IN  A  NEW  TYPE  OF  FLAT  FLAME  BURNER, 
by  W.  T.  Biedler,  m  and  H.  E.  Hoelscher.  [1957]  [4]p. 
lncl.  illus.  dlagrs.  (AF  18(600)1176)  Unclassified 

Published  in  Jet  Propulsion,  v.  27:  1257-1260,  Dec.  1957. 

A  new  type  of  device  for  measuring  flame  velocities 
has  been  developed.  This  device  Is  a  burner  utilizing 
a  stable  planar  flams  front  which  permits  the  study  of 
stable  flat  flames,  free  from  contact  with  any  surface. 
Flame  velocity  as  a  function  of  concentration  of  combus¬ 
tible  In  the  unburnt  mixture  has  been  determined  for 
an  air-propane  system.  The  effect  of  the  geometry  of 
the  system  on  flame  properties  Is  observed  and  dis¬ 
cussed.  Temperature  and  concentration  measurements 
were  made  In  the  vicinity  of  the  flame  and  are  reported. 
(Contractor's  abstract) 


JHU.16-.004 

Johns  Hopkins  U.  Inst,  for  Cooperative  Research, 
Baltimore,  M. 


JHU.  13:014;  JHU.  16:003,  004; 
JHU.  17:002,  003 


SOL  VAPOR  MIXTURES,  by  H.  E.  Hoelscher.  Final  rept, 
Nov.  1958,  lv.  lncl.  dlagrs.  refs.  (AFOSR-TR-58-165) 
(AF  18(600)1176)  AD  208081;  PB  139605  Unclassified 

Two  new  flame  systems  have  been  defined:  (1)  the  free 
flat  flame  described  by  Biedler  and  Hoelscher;  and  (2) 
the  traveling  flame  developed  by  Levine  and  Weger.  The 
former  is  most  applicable  to  studies  of  the  kinetics  of 
combustion  reactions,  whereas  the  latter  la  most  proper¬ 
ly  directed  toward  the  study  of  flame  stability.  The 
operating  characteristics  of  these  two  flame  systems 
have  been  studied  and  described.  The  optimum  directi:n 
for  future  research  on  these  problems  had  been  indi¬ 
cated.  (Contractor's  abstract,  modified) 


JHU.  17:002 

Johns  Hopkins  U.  [Inst,  for  Cooperative  Research] 
Baltimore,  Md. 

EFFECT  OF  DISLOCATIONS  AND  GRAIN  BOUNDARIES 
UPON  THE  DYNAMIC  FORMATION  OF  SUP  BANDS 
IN  ALUMINUM,  by  D.  F.  Haskell  and  R.  B.  Pond.  May 
1957  [54]p.  lncl.  Ulus,  dlagrs.  tables,  refs.  (AFOSR- 
TN-57-223)  (AF  18(600)1587)  AD  128521 

Unclassified 

A  free  g.-aln  loundary  is  feint  to  have  no  affect  upon 
the  velocity  of  propagation  of  sUp  bantu  In  aluminum. 
The  insthod  is  explained  by  which  a  fres  grain  boundary 
may  be  obtained  by  means  of  a  >80*  rotation  about  ths 
longitudinal  axis  of  an  aluminum  single  crystal.  Also, 

It  Is  determined  that  the  average  sUp  bend  velocity  in 
a  crystal  Is  not  affected  by  the  are-  age  etch-pit  density 
of  the  crystal;  but  that  the  sUp  velocity  of  propagation 
of  nearest  neighbor  sUp  bands  occurring  In  sequence  Is 
proportional  to  the  average  stch-pit  density.  The  crys¬ 
tallography  of  the  slip  systems  which  activate  In  a  bi- 
crystal  containing  a  free  grain  boundary  Is  discussed, 
and  a  relation  between  crystaUography  and  sUp  band 
velocity  la  proposed.  SUp  activation  may  occur  at  a 
free  grain  boundary.  (Contractor's  abstract) 


JHU. 17:003 

Johns  Hopkins  U.  [Inst,  for  Cooperative  Research] 
Baltimore,  Md. 

CINEMICROGRAPHIC  RECORDING  OF  MULTIPLE 
BEAM  INTERFEROMETRIC  FRINGES  DURING 
PLASTIC  DEFORMATION  OF  SINGLE  CRYSTALS,  by 
R.  B.  Pond  and  E.  [H.]  Harrison.  1957  [2]p.  lncl.  Ulus. 
(AF  18(600)1587)  Unclassified 

Published  In  Rev.  Sclent.  Instruments,  v.  28:  574-575, 

W165T- 

The  two  techniques  of  multiple  beam  lnterfsrometry  of 
matal  surtacss  and  clnemicrography  of  the  plastic  de¬ 
formation  of  metals,  hsretofore  used  Individually,  have 
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been  coordinated  In  an  effort  to  obtain  Information  con¬ 
cerning  the  resolved  rates  of  gliding  during  the  slip 
procese  as  a  function  of  crystallographic  orientation, 
strain  rate,  temperature,  etc.  The  device  used  to  join 
the  techniques  was  the  hydrocarbon,  dibutyl  phthalate, 
with  which  a  half-silvered  mirror  could  be  coated  with¬ 
out  contaminating  the  silvered  surface,  and  which 
poesesses  sufficiently  high  surface  tension  to  hold  the 
mirror  in  position.  Using  this  technique,  observations 
were  made  of  the  Interference  fringes  developed,  as 
well  as  the  glide  displacement  which  occurs  as  a  function 
of  time  for  a  elngle  slip  line.  Approximately  20  slip 
llnee  were  ehown  to  form  within  one  specimen. 


JHU.17:004 

Johns  Hopkins  U.  [Inst,  for  Cooperative  Research] 
Baltimore,  Md. 

SUP  VELOCITIES  IN  SEVERAL  METALS  AS  MEAS¬ 
URED  BY  INTERFEROMETRIC  CINEMICROGRAPHY, 
by  R.  B.  Pond  and  E.  [H.]  Harrison.  Aug.  1058,  61p.  incl. 
dlagrs.  tables.  (AFOSR-TR-58-96)  (AF  18(600)1587) 

AD  162153;  PB  138988  Unclassified 

Velocities  of  edge  dlelocations  propagation  are  meas¬ 
ured  and  presented  for  (a)  aluminum  single  crystals 
of  varying  orientation  which  have  been  extended  at  a 
constant  rate;  (b)  aluminum  single  cryetals  of  relatively 
constant  orientation  which  have  been  extended  at  varying 
rates;  and  (c)  ft  brass  and  copper  elngle  crystals 
of  varying  orientation  which  have  been  extended  at  con¬ 
stant  rates.  The  difficulties  of  using  the  technique  with 
Au,  Ag,  and  fi  brase  are  presented  and  discussed.  It  is 
found  that  the  velocity  of  edge  dislocation  propagation 
can  be  Influenced  by  the  juxtaposition  in  time  and  space 
of  the  slip  line  among  Its  neighbors  as  well  as  by  the 
rate  of  straining.  These  relationships  are  discussed. 

A  reactivation  of  the  slip  plane  after  Its  first  motion  is 
more  apparent  in  Cu  and  a  brass  than  in  aluminum.  It 
Is  found  also  when  slip  is  occurring  there  is  no  acceler¬ 
ation  or  deceleration  during  moat  of  the  interval--but 
the  velocity  of  propagation  is  constant.  (Contractor's 
abstract) 


JHU.  17.005 

Johns  Hopkins  U.  [Inst,  for  Cooperative  Research] 
Baltimore,  Md. 

GRAIN  BOUNDARY  MOVEMENT  IN  BICRYSTALUNE 
ALUMINUM,  by  R.  B.  Pood  and  E.  [H.]  Harrison.  [1958] 
[12]p.  incl.  illus.  dlagrs.  table,  refs.  (AF  18(600)1587) 

Unclassified 

Presented  at  Thirty-ninth  annual  Convention  of  Amer. 
Soc.  Metals,  Chicago,  Nov.  4-8,  1957. 


An  investigation  Is  reported  of  the  plastic  deformation 
of  aluminum  bicrystals  having  grain  boundaries  normal 
to  the  specimen  axis.  Data  indicate  that  these  "free" 
boundaries  behave  quite  differently  from  boundaries 
which  contain  the  specimen  axis  and  are  therefore  in¬ 
fluenced  by  a  grip  effect.  A  technique  for  producing 
transverse  boundaries  le  described.  Stress-strain  dia¬ 
grams  for  such  specimens  are  given  which  show  that 
the  index  of  strain  hardening  for  bicrystals  whoee  bound¬ 
aries  are  free  to  translate  le  lower  in  the  plaetic  region 
than  the  index  for  single  crystals  of  the  parent  orienta¬ 
tion.  Examination  of  both  tension  and  compression  speci¬ 
mens  having  the  [121]  pole  in  the  elip  plane  and  90  de¬ 
grees  from  the  specimen  axis  ehows  that  the  boundary 
does  translate  during  deformation  causing  the  bicryetal 
to  assume  a  "V"  shape.  In  tensile  specimens  this  trans¬ 
lation  is  away  from  the  acute  angle  made  by  the  intersec¬ 
tion  of  the  slip  planes  in  the  two  grains;  in  compreeelon 
specimens,  toward  It.  There  is  no  significant  bending 
of  the  slip  planes  at  the  grain  boundary  in  either.  (Con¬ 
tractor's  abstract) 


JHU.18:002 

Johns  Hopkins  U.  Lab.  of  Astrophysics  and  Physical 
Meteorology,  Baltimore,  Md. 

INTERFEROMETRIC  SPECTROSCOPY  (Abstract), 
by  H.  A.  Gebbie,  G.  A.  Vanasee,  and  J.  Strong.  [1956] 
[l]p.  (AF  18(600)1307)  Unclassified 

Presented  at  meeting  of  the  Opt.  Soc.  Amer., 
Philadelphia,  Pa.,  Apr.  5-7,  1956. 

Published  In  Jour.  Opt.  Soc.  Amer.,  v.  46:  377,  May  1956. 

Interferometric  spectroscopy  in  the  far  infrared  has 
been  used  to  study  reeidual  ray  bands  in  crystals.  New 
determinations  of  the  wavelengths  of  the  main  peaks  are 
of  intereet  becauee  of  the  use  of  eome  of  these  crystals 
for  residual  ray  spectrometers.  The  value  for  cesium 
bromide,  for  example,  is  110m.  The  interferometer  and 
system  of  analysis  le  diecussed,  as  It  Is  of  general  ap¬ 
plication  as  a  method  of  spectroscopy  in  the  far  infrared. 


JHU. 18:003 

Johns  Hopkins  U.  Lab.  of  Astrophysics  and  Physical 
Meteorology,  Baltimore,  Md. 

INTERFEROMETRIC  SPECTROSCOPY  IN  THE  FAR 
INFRARED,  by  H.  A.  Gebbie  and  G.  A.  V  ana  tee. 

[1956]  [l)p.  incl.  diagre.  (AF  13(600)1307) 

Unclassified 

Published  in  Nature,  v.  178:  432,  Aug.  25,  1056. 

Interfeiomctric  spectroscopy  in  the  tar  infrared  was  used 
to  study  th-v  resultant  intensity  from  two  interfering 
beams  when  ih*  optical  path-difference  between  them  is 


Published  in  Trans.  Amer.  Soc.  Metals,  v.  so-.  994-1005, 
1958. 
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continuously  changing.  'Hie  spectrum  observed  was 
that  from  two  caesium  bromide  crystal  surfaces  modi¬ 
fied  by  the  absorption  spectrum  of  residual  water  vapor. 
The  spectral  data  were  interpreted  in  terms  of  the 
Fourier  transform,  which  was  obtained  by  numerical 
analysis,  using  a  high-speed  digital  computer.  'Hie 
resolution  shown  was  arbitrarily  restricted  by  the  nu¬ 
merical  analysis  and  did  not  represent  the  limit  im¬ 
posed  by  the  maximum  path-difference  between  beams. 
The  Interferometer  appeared  to  be  readily  adaptable 
to  large  construction  to  obtain  greater  light-grasp  and 
resolving  power.  A  larger  instrument  with  aperture 
30  cm  has  been  made  for  study  of  atmospheric  trans¬ 
mission  in  the  submillimeter  wave  region. 


JHU.  18:004 

Johns  Hopkins  U.  Lab.  of  Astrophysics  and  Physical 
Meteorology,  Baltimore,  Md. 

INTERFEROMETRY  IN  THE  FAR  INFRARED  (Ab¬ 
stract),  by  J.  Strong.  [1957]  [l]p.  [AF  18(600)1307] 

Unclassified 

Presented  at  Forty-first  annual  meeting  of  the  Opt. 
Soc.  Amer.,  Lake  Placid,  N.  Y.,  Oct.  18-20,  1956. 

Published  in  Jour.  Opt.  Soc.  Amer.,  v.  47:  119,  Jan. 
1957. 

Of  the  two  proje  -ts  at  Johns  Hopkins  in  which  inter¬ 
ferometry  is  applied  to  infrared  spectroscopy,  one 
applies  multiple-beam  interferometry  and  the  other, 
two-beam  interferometry.  The  advantages  and  limita¬ 
tions  of  these  applications  are  discussed  and  the 
progress  reviewed. 


JHU.  18:005 

Johns  Hopkins  U.  Lab.  of  Astrophysics  and  Physical 
Meteorology,  Baltimore,  Md. 

INTERFEROMETRIC  SPECTROSCOPY  IN  THE  FAR 
INFRARED,  by  J.  Strong,  H.  A.  Gebble,  and  G.  A. 
Vanasse.  [1957]  [4]p.  incl.  dlagrs.  (AF  18(600)1307) 

Unclassified 

The  feasibility  of  using  an  interferometer  spectroscope 
in  the  far  infrared  has  been  studied  by  examining  the 
reflection  spectrum  from  two  CeBr  crystal  faces  modi¬ 
fied  by  .'he  rotational  spectrum  of  water  vapor.  A 
Fourier  representation  of  part  of  the  spectrum  (from 

60  to  120  cm  *)  has  been  given.  A  calculated  water 
spectrum  is  presented  for  comparison. 


JHU. 18:006 

Johns  Hopkins  U.  [Lab.  of  Astrophysics  and  Physical 
Meteorology]  Baltimore,  Md. 

[INTERFEROMETRIC  MODULATION  AND  AN  ANALOG 
COMPUTER  FOR  AN  INTERFEROMETRIC  SPECTROM¬ 
ETER]  Modulation  interfirentlelle  et  calculateur 
analogique  pour  un  spectromitre  interfSrentlel,  by 
J.  Strong  and  G.  A.  Vanasse.  [1958]  [5]p.  incl.  lllus. 

[AF  18(600)1307]  Unclassified 

Presented  at  Internat'l.  Colloquium  on  Recent  Progress 
in  Interferometric  Spectroscopy,  Paris  (France), 

Sept.  9-13,  1957. 

Published  in  Jour.  Phys.  et  Radium  (Paris),  v.  19:  192- 
196,  Mar.  1958. 

The  work  on  this  project  involving  interferometric  modu¬ 
lation  for  visible  and  far  infrared  spectroscopy  is  re¬ 
viewed.  Also,  progress  is  reported  on  an  analog  com¬ 
puter  that  transforms  the  bolometric  data  directly  into 
spectral  Intensities.  A  new  interferometer,  now  under 
construction,  is  briefly  described,  particularly  compo¬ 
nents  of  it  that  have  been  separately  tested.  (Contrac¬ 
tor's  abstract) 


JHU.  19:004 

Johns  Hopkins  U.  Lab.  of  Astrophysics  and  Physical 
Meteorology,  Baltimore,  Md. 

VIBRATION  ROTATION  BANDS  OF  AMMONIA.  11. 

THE  MOLECULAR  DIMENSIONS  AND  HARMONIC  FRE¬ 
QUENCIES  OF  NHj,  by  W.  S.  Benedict  and  E.  K.  Plyler. 

July  1957  [16]p.  incl.  tables,  refs.  (AFOSR-TN-57-423) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  18(600)1557  and  Atomic  Energy  Com¬ 
mission)  AD  136412  Unclassified 

Also  published  in  Canad.  Jour.  Phys.,  v.  35:  1235-1241, 

oKmr. - 

A  summary  is  given  of  molecular  crxistaiits  for  NHj 
and  NDg,  as  derived  from  high- resolution  infrared  spec¬ 
tra  of  a  number  of  fundamental,  overtone,  and  combina¬ 
tion  bands.  Preliminary  estimates  ire  given  for  the 
equilibrium  moments  of  inertia,  the  molecular  dimen¬ 
sions,  and  the  force  constants  of  the  harmonic  potential 
function.  The  average  molecular  dimensions  in  the  equl- 

-8 

Hbrium  configuration  are  r  -  1.011.  x  10  cm, 

-0  9  ■% 

f>e  -  0.3802  x  10  cm.  (Contractor’ »  abstract) 
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JHU. 19:005 

Johns  Hopkins  U.  Lab.  of  Astrophysics  and  Physical 
Meteorology,  Baltimore,  Md. 

COMMENTS  ON  THE  SPECTRA  OF  TELLURIC  HjO 
AND  C02  AS  OBSERVED  IN  THE  SOLAR  SPECTRUM 

2.8-23.7  MICRONS,  by  W.  S.  Benedict.  [1957]  [13]p. 
lncl.  tables,  refs.  (Bound  with  Liege  U.  (Belgium) 

Final  technical  rept.  on  Phase  A  (Part  II);  AD  210044) 
(AF  18(600)1557)  Unclassified 

Also  published  in  M6m.  Soc.  Roy.  Scl.  Llige,  Special 

v.  i:  ld-SO,  195*. 

Ware  lengths  and  wave  numbers  are  given  for  the  3624 
telluric  and  solar  lines  Indicated  in  the  Photometric 
Atlas  of  the  solar  spectrum  from  2.8  to  23.7  it .  Identi¬ 
fications  of  90%  of  these  lines  are  made,  and  a  discus¬ 
sion  of  the  identifications  according  to  the  absorbing 
molecules  and  atoms  Is  presented. 


JHU.  19:006 

Johns  Hopkins  U.  Lab.  of  Astrophysics  and  Physical 
Meteorology,  Baltimore,  Md. 

ROTATION- VIBRATION  CONSTANTS  OF  AMMONIA 
(Abstract),  by  W.  S.  Benedict  and  E.  K.  Plyler.  [1957] 
[l]p.  (AF  18(600)1557)  Unclassified 

Presented  at  Symposium  on  Molecular  Structure  and 
Spectroscopy,  Ohio  State  U.,  Columbus,  June  10-14, 

1957. 

Published  in  Symposium  on  Molecular  Structure  and 
Spectroscopy.  Abstracts,  1957,  p.  34. 

We  have  observed  under  high  resolution  the  spectra  of 

NHj  and  NDj  between  1800-7100  cm  ,  and  have 

analysed  14  bands  of  the  former  and  9  bands  of  the  latter 
species  in  that  interval.  The  strongest  combinations 
and  overtones  of  the  E  vibrations  ere  in  general  the 
perpendicular  bands.  Effective  values  of  the  rotation- 
vibration  interaction  constants  and  of  Cj  and  can 

be  obtained  from  each  analyzed  band;  these  however 
show  small  variations  in  different  combinations,  so  that 
it  is  difficult  to  obtain  their  limiting  value  at  infini¬ 
tesimal  amplitude  with  a  precision  comparable  to  that 
of  the  measurements.  One  of  the  interactions  responsi¬ 
ble  for  this  situation  is  the  Fermi  resonance  between 

2v°  and  v  which  is  particularly  marked  in  NDjl 

another  is  the  presence  of  the  low  potential  barrier 
inversion.  A  table  is  included  giving  the  best  available 
values  for  the  rotational  constants  in  the  ground  state, 
their  variation  with  vibration,  and  the  resulting  equi¬ 
librium  dimensions. 


JHU. 19:007 

Johns  Hopkins  U.  Lab.  of  Astrophysics  and  Physical 
Meteorology,  Baltimore,  Md. 

TRANSMISSION  FUNCTIONS  FOR  ATMOSPHERIC 
WATER  VAPOR  (Abstract),  by  W.  S.  Benedict.  [1957] 
[l]p.  (AF  18(600)1557)  Unclassified 

Presented  at  Forty-second  annual  meeting  of  the  Opt. 
Soc.  Araer.,  Columbus,  Ohio,  Oct.  17-19,  1957. 

Published  in  Jour.  Opt,  Soc.  Amer.,  v.  47:  1056,  Nov. 
T95T 

An  absolute  calculation  of  atmospheric  water  vapor 
transmission  in  the  pure  rotation  band  has  been  made  by 
summation  of  each  line.  Theoretical  values  were  used 
for  line  positions,  including  weak  isotopic  lines,  for 
rigid-rotator  line  strengths,  and  for  Lorentz  line  widths. 
The  transmission  functions  show  pressure  dependence 
and  vary  with  spectral  region.  Over  wide  intervals 
they  approach  statistically  calculated  forms.  Correla¬ 
tion  with  experimental  data,  especially  Palmer's  results 
from  20  to  40p ,  shows  excellent  agreement  in  form. 
Agreement  in  magnitude  requires  small  Increases  in 
theoretical  parameters,  most  probably  resulting  from 
positive  deviations  from  Lorentz  shape  in  the  line  wings. 


JHU. 16:008 

Johns  Hopkins  U.  Lab.  of  Astrophysics  and  Physical 
Meteorology,  Baltimore,  Md. 

VIBRATION-ROTATION  BANDS  OF  AMMONIA.  I. 

THE  COMBHJATION  BANDS  v  +  (vJf  Vj),  by  W.  S. 

Benedict,  E.  K.  Piyier,  and  E.  D.  Tidwell.  [1958]  [25]p. 
incl.  diagrs.  tables,  refs.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  18(600)- 
1557  and  Atomic  Energy  Commission)  Unclassified 

Published  in  Jour.  Res.  Nat'l.  Bur.  Standards,  v.  61. 
123-147,  Sept.  1958. 

A  general  discussion  is  given  of  methods  used  in  the 
analysis  of  NHj  vibration-rotation  spectra,  including 

the  derivation  of  molecular  constants  and  the  determina¬ 
tion  of  line  strengths  and  line  widths.  Results  are  given 

for  the  region  2.15  to  2.48  it  (4,060  to  4,700  cm"1),  in 
which  more  than  800  lines  have  been  measured.  These 
have  been  analyzed  into  the  inversion-doubled  perpendic¬ 
ular  combination  band  v  ♦  v  (v  •  4416.908  and 
-1  r  a  o  -2-1 

4434.610  cm  ;  bind  strength  •  19.7  cm  atm  )  and 
the  inversion-doubled  parallel  combination  band  *  v^) 

(v  ■  4293.716  and  4320.060  cm*1;  band  strength  • 

0  -2  -i 

2.9  cm  atm  ).  Compiete  energy  ieveis  for  these  bands 
have  been  found  up  to  J  ■  12  and  10,  respectively,  per¬ 
mitting  determinations  of  molecular  constants,  which 
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include  numerous  higher-order  effects  Involving  the 
interaction  of  rotation,  vibration,  and  inversion.  The 

line  widths  range  from  a  maximum  of  0.57  cm  *  atm  \ 

when  K  «  J  to  a  minimum  of  <  0.2  cm  *  atm  \  when 
K  «  J.  (Contractor's  abstract) 


JHU. 19:009 

Johns  Hopkins  U.  Lab.  of  Astrophysics  and  Physical 
Meteorology,  Baltimore,  Md. 


VIBRATION-ROTATION  BANDS  OF  AMMONIA,  m. 
THE  REGION  3. 2-4.3  MICRONS,  by  W.  S.  Benedict, 

E.  K.  Plyler,  and  E.  D.  Tidwell.  [1958]  [17]p.  incl. 
diagrs.  tables,  refs.  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(600)1557 
and  Atomic  Energy  Commission)  Unclassified 


Published  in  Jour.  Chem.  Phys.,  v.  29:  829-845,  Oct. 
1958. 

The  weak  absorption  of  NHj  between  2373-3080  cm  * 

has  been  studied  under  high  resolution,  and  a  complete 
analysis  given  for  over  1000  lines,  including  studies  of 

the  intensity  and  line  width.  The  strongest  bands  (S  ®  * 
-2  -1 

0.44  and  0.20  cm  atm  ,  respectively)  are 
3u2S  -  0a;  and  -  0S;  V3  -  ^  (S^0  -  0.074); 

Uj  +  -  2^2  (S^0  -  0.06)  have  also  been  located. 

i*2  +  ^  shows  anomalous  intensity  behavior  as  well  as 

large  vibration-rotation-inversion-C  -splitting  inter¬ 
actions.  The  lines  in  3v^  are  40-50%  narrower  than 

those  in  the  microwave  region,  and  appear  symmetrical 
with  no  pressure  shifts.  (Contractor's  abstract) 
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KAR.01-.002 

Karollnska  Inst.  Dept,  of  Medical  Physics,  Stockholm 
(Sweden). 

BIOPHYSICAL  INVESTIGATIONS  OF  BONE  TRANS¬ 
PLANTS  AND  BONE  IMPI  ANTS.  AN  EXPERIMENTAL 
STUDY,  by  K.  Holmstrand.  1957,  lv.  incl.  illus.  dlagrs. 
tables,  refs.  (AFOSR-TN-57-396)  (AF  61(514)861) 

AD  132471  Unclassified 

Also  published  in  Acta  Orthopaedics  Scandlnavica, 

Suppl.  No.  i6,  p.  1— [01],  1957. 

Biophysical  techniques,  including  contact  mlcroradiog- 
raphy,  x-ray  diffraction  techniques,  the  use  of  the 

90 

polarizing  microscope,  and  autoradiography  with  Sr 
were  utilized  in  the  study  of  about  180  bone  transplants 
and  bone  Implants  in  a  series  of  56  rabbits  and  in  two 
dogs.  The  bone  transplants  were  fresh  autogenous  and 
homogenous  cortical,  fresh  autogenous  and  homogenous 
cancellous.  The  Implants  were  cooked  bone,  oj  purum, 
glycerol-ashed  bone,  and  calcined  bone.  The  biophysical 
methods  are  discussed  from  the  standpoint  of  their 
application  to  (1)  the  study  of  the  mineralization  pro¬ 
cesses  related  to  the  heal'ng  and  ultimate  fate  of  differ¬ 
ent  bone  transplants;  and  the  study  of  the  resorption 
rate  of  bone  Implants  as  Influenced  by  their  ultra- 
structural  organization. 


KAR.01-.003 

Karollnska  Inst.  Dept,  of  Medical  Physics,  Stockholm 
(Sweden). 

BIOPHYSICAL  ANALYSES  OF  THE  FORMATION  AND 
STRUCTURE  OF  HUMAN  FETAL  BONE.  A  MICRO¬ 
RADIOGRAPHIC  AND  X-RAY  CRYSTALLOGRAPHIC 
STUDY,  by  G.  Wallgren.  1957,  80p.  incl.  illus.  dlagrs. 
tables,  refs.  (AFOSR-TN-57-397)  (AF  61(514)861) 

AD  132472  Unclassified 

Also  published  in  Acta  Paediatrics,  Suppl.  No.  113, 

P.  1-fo.  1981 — 

Quantitative  microradiography,  x-ray  diffraction,  and 
polarization  microscopy  techniques  were  applied  to 
human  fetal  bone  in  order  to  gain  new  information  about 
mlne.-al  distribution  and  rate  of  numeral  deposition  as 
well  as  about  the  ultrastructure  of  rapidly  growing  bone 
and  its  relation  to  development.  Observations  revealed 
the  following:  (1)  newly-formed  bone  possesses  a  very 
low  degree  of  mineralization;  (2)  mineral  content  in¬ 
creases  rapidly  during  the  three  weeks  immediately 
following  its  first  appearance,  but  thereafter  maintains 
an  almost  constant  level  up  to  the  time  of  birth;  (3)  par¬ 
allel  to  the  rapid  increase  in  mineral  content,  there 
occurs  a  rapid  increase  in  the  long  dimension  of  the 
apatite  crystallities,  which  in  newly-formec.  bone  is 
very  small;  (4)  between  one  and  two  weeks  after  the 


crystallites  form  in  fetal  bone,  they  exhibit  a  distinct 
orientation  in  the  long  axis  of  the  collagen  fiber  bundles; 
and  (5)  the  rate  of  Increase  in  mineral  content  appears 
to  be  a  function  of  the  rate  of  increase  in  crystallite 
size,  while  the  ultimate  level  of  mineralization  attained 
in  a  given  ultrastructural  area  of  fetal  bone  is  governed 
by  those  factors  which  cause  crystallite  growth  tc  cease. 


KAR.01:004 

Karollnska  Inst.  Dept,  of  Medical  Physics,  Stockholm 
(Sweden). 

[RESEARCH  ON  THE  PHYSIOLOGY  OF  BONE  TISSUE], 
by  A.  Engstrhm.  Final  rept.  Mar.  25,  1958,  6p.  (AFOSR- 
TR-57-96)  (AF  61(514)861)  AD  148009  Unclassified 

The  role  of  the  skeleton  in  normal  and  diseased  con¬ 
ditions  has  been  investigated  from  the  molecular  to  the 
anatomical  level.  To  facilitate  research  several  new 
analytical  methods  have  been  developed  including  x-ray 
crystallographic  and  x-ray  microscopic  techniques.  The 
high  biological  reactivity  of  bone  is  partially  clarified. 

It  appears  that  areas  of  low  mineralization  found  ex¬ 
tensively  in  young  bone  have  a  high  reactivity  and  thus 
are  sites  of  ionic  exchange.  Bone  salt  is  highly  reactive 
due  to  a  large  surface  area  with  specific  charge  pat¬ 
terns.  This  type  of  apatite  structure  is  of  great  impor¬ 
tance  in  the  homeostasis  of  body  ions.  A  careful  recal¬ 
culation  of  th»  permissible  total  body  burden  for 
90 

Sr  has  yielded  a  value  of  0.1  pc  rather  than  1  pc. 
Procedures  for  preserving  bone  tissue  in  bone  trans¬ 
plantation  have  also  been  devised. 


KAR.01:005 

Karollnska  Inst.  Dept,  of  Medical  Physics,  Stockholm 
(Sweden). 

DETERMINATION  OF  STRONTIUM  AND  CALCIUM  IN 
BONE  BY  X-RAY  ABSORPTIOMETRY,  by  A.  EngstrOm, 
C.  Lagergren,  and  B.  Lundberg.  [1957]  [7]p.  incl.  illus. 
dlagrs.  (AF  61(514)861)  Unclassified 

Published  in  Exper.  Cell  Research,  v.  12:  592-598, 


The  use  of  the  x-ray  diffractometer  for  the  determination 
of  Sr  in  the  presence  of  Ca  is  described.  The  x-ray 
absorptiometric  technique  permits  the  determination  of 
concentrations  of  Sr  as  small  as  a  few  tenths  of  a  per 
cent.  A  method  for  microradiography  with  a  dispersed, 
continuous  spectrum  covering  the  absorption  edge  has 
“6  -8 

been  developed  and  10  -10"  of  Ca  can  readily  be 
determined,  (Contractor's  abstract) 
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KAR.01:006  -  KAR.01-.010 


KAR.0 1:006 

Karollnska  Inst.  Dept,  of  Medical  Physics,  Stockholm 
(Sweden). 

CONTACT  MICRORADIOGRAPHY.  A  GENERAL 
SURVEY,  by  A.  EngstrBm.  [1957]  [10]p.  lncl.  Ulus, 
diagrs.  refs.  (AF  61(514)861)  Unclassified 

Published  In  Proc.  First  lnternat'1.  Symposium  on 
X-ray  Microscopy  and  Microradiography,  Cavendish 
Lab.,  Cambridge  (Gt.  Brit.)  (Aug.  16-21,  1956),  New 
York,  Academic  Press,  1957,  p.  24-33. 

The  present  status  of  contact  microradiography  Is  such 
that  the  resolution  possible  Is  that  of  the  optimal  reso¬ 
lution  of  a  light  microscope,  l.e.,  about  0.2p.  Ahisto- 
chemical  weighing  technique  Is  available  which  allows 
the  estimation  of  the  wet  and  dry  mass  of  cellular  struc- 
-12  -14 

tures  as  smaU  as  10  to  10  gm  with  an  error  of 
5-10%.  The  use  of  soft  x-ray  permits  the  quantitative 
hlstochemlcal  analysis  of  certain  biochemical  elements 
in  the  ceU  such  as  P,  S,  and  Ca  with  relatively  good 
accuracy,  while  the  use  of  ultra-soft  x-rays  should 
aUow  the  extension  of  this  technique  to  successful  esti¬ 
mates  of  C,  N,  and  O.  Qualitative  microradiography 
has  found  wide  uses  in  studies  of  capillary  circulation, 
mineral  salt  distribution,  metallurgical  research,  and 
other  fields.  (Contractor's  abstract,  modified) 


KAR.01:007 

Karollnska  Inst.  Dept,  of  Medical  Physics,  Stockholm 
(Sweden). 

HIGH-RESOLUTION  CONTACT  MICRO? ADIOGRAPHY 
WITH  ULTRASOFT  POLYCHROMATIC  X-RAYS,  by  A. 
EngstrBm,  R.  C.  Greullch  and  others.  [1957]  [16]p.  lncl. 
Ulus,  diagrs.  (AF  61(514)661)  Unclassified 

Published  In  Proc.  First  Intemat'l.  Symposium  on 
X-ray  Microscopy  and  Microradiography,  Cavendish 
Lab.,  Cambridge  (Gt.  Brit.)  (Aug.  16-21,  1956),  New 
York,  Academic  Press,  1957,  p.  218-233. 

A  review  Is  presented  of  the  practical  methods  which 
have  been  employed  to  achieve  high- resolution  micro¬ 
radiograms  of  biological  samples  using  polychromatic 
x- radiation.  A  discussion  Is  given  of  the  effects  of 
emulsion,  system  geometry,  and  x-ray  production  ap¬ 
paratus  on  the  microradiograph  resolution.  Clrciit  and 
system  construction  as  well  as  examples  of  mlcro.tdlo- 
grams  are  presented. 

KAR. 01:008 

Karollnska  Inst.  Dept,  of  Medical  Physics,  Stockholm 
(Sweden). 

CRYSTALLOGRAPHIC  STUDIES  OF  CALCIUM  AND 


STRONTIUM  HYDROXYAPATITES,  by  C.  Lagergren 
and  D.  CarlstrSm.  [1957]  [6]p.  lncl.  diagrs.  refs. 

(AF  61(514)861)  Unclassified 

Published  In  Acta  Chemica  Scandlnavica,  v.  11:  545- 
550,  1957. 

From  x-ray  crystaUographlc  Investigations  on  apatites 
in  the  system  Ca1Q(P04)6(0H)2  -  Sr1Q(P04)6(0H)2  It 

was  found  that  no  solid  solutions  could  be  formed  In 
the  region  Ca3Sr7(PO4)6(0H)2  to  Ca^PO^OH^. 

The  mixed  apatite  CajSr5(P04)(0H)2,  however,  was 

shown  to  have  a  very  weU  ordered  latUce.  In  the  light 
of  these  experimental  findings,  It  was  concluded  that 
Sr  Ions  in  the  Inorganic  crystalline  phase  of  bone  are 
probably  bound  rather  firmly  to  the  surface  of  the  ex¬ 
tremely  smaU  apatite  crystallites.  (Contractor's 
abstract) 

KAR.01:009 

Karollnska  Inst.  Dept,  of  Medical  Physics,  Stockholm 
(Sweden). 

SUMMARY  OF  RECENT  ADVANCES  IN  X-RAY  MICRO¬ 
CHEMICAL  TECHNIQUES,  by  A.  EngstrBm.  [1957]  [3]p. 
lncl.  diagrs.  refs.  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  (AF  61(514)861), 
Swedish  Medical  Research  Council,  and  Rockefeller 
Foundation)  Unclassified 

Published  In  [Metabolism  of  the  Central  Nervous 
System,  London,  Pergamon  Press,  1957,  p.  7-9], 

Two  types  of  x-ray  microscopy  are  discussed.  In  con¬ 
tact  microradiography  the  specimen  Is  pi  ,ced  In  close 
contact  with  a  fine-grained  photographic  emulsion  and 
exposed  with  soft  x-rays.  Mass  resolution  can  be  as 

small  as  10**  -  10* 5  g/u*.  Accuracy  Is  independent  of 
specimen  thickness  since  voltage  can  bt  selected.  Pro¬ 
jection  and  reflection  microscopy  has  been  aided  by  the 
development  of  the  point  focus  x-ray  source.  Two  types 
of  x-ray  diffraction  are  also  dlscusred.  Soft  radiation, 
l.e.  Al  Ka  or  Cu  La  radiation,  yields  good  Intensity  of 
scattered  radiation  from  thin  samples.  Mlcrodiffr*.~tlon 
cameras  are  being  developed. 

KAR.01:010 

Karollnska  Inst.  Dept,  of  Medical  Physics,  Stockholm 
(Sweden). 

HIGH  RESOLUTION  MICRORADIOGRAPHY  WITH 
ULTRASOFT  X-RAYS,  by  A.  EngstrBm,  B.  Lumfcerg, 
andG.  Bergendahl.  [1958]  [ll]p.  lncl.  Ulus,  diagrs. 
(AFOSR-TN-5B-425)  (AF  61(514)861;  continued  by 
AF  61(052)15)  AD  158228  Unclassified 
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KAR.  02:001-003;  KAR.  03:001; 
KAR.  04:001 


Also  published  in  Jour.  Ultrastructure  Research,  v.  1: 
147-157,  Dec.  1957. 

A  small  compact  mlcroradiographlc  unit  for  micro- 
radiography  with  ultrasoft  x-ray  has  been  developed. 
The  equipment  is  simple  in  operation  and  yields  micro- 
radiograms  with  a  linear  resolution  of  about  0.25  mi¬ 
crons.  The  microradiograms  recorded  with  soft  and 
ultrasoft  x-rays  will  show  the  distribution  of  dry  weight 
In  soft  biological  material,  and  also  the  distribution  of 
water.  The  procedure  of  quantitative  microradiography 
gives  the  possibility  of  obtaining  accurate  information 
about  the  parameters  mentioned,  and  with  an  analytical 
error  of  only  a  few  to  ten  per  cent.  (Contractor's 
abstract) 


KAR.02:001 

Karolinska  Inst.  Dept,  of  Medical  Physics,  Stockholm 
(Sweden). 

BONE  AND  RADIOSTRONTIUM,  by  A.  EngstrBm, 

R.  BJBrmerstedt  and  others.  New  York,  Wiley  and 
Sons,  1057,  I39p.  lncl.  illus.  dlagrs.  tables,  refs. 

[AF  61(052)15,  continuation  of  AF  61(514)861] 

Unclassified 

Recent  work  performed  at  Karolinska  Institute  on  the 
physiology  and  structure  of  the  skeleton  is  reviewed 
with  special  attention  given  to  the  accumulation  of  radio¬ 
active  strontium.  This  survey  begins  with  a  summa¬ 
rized  general  introduction  regarding  the  metabolism 
of  strontium.  Two  chapters  then  follow  on  the  distribu¬ 
tion  of  mineral  salts  in  the  skeleton  and  the  molecular 
structure  of  the  Inorganic  phase  in  bone.  Actual  ex¬ 
periments  performed  with  radioactive  strontium  in 
animals  are  reported  in  Chapter  IV.  On  the  basis  of 
the  biological  data  obtained,  calculations  regarding  the 
dose  rates  from  the  captured  radiostrontium  are  pre¬ 
sented  in  Chapter  V.  A  discussion  summarizes  the 
data  in  chapters  n,  m,  IV,  and  V  and  deduces  from  them 
values  for  the  permissible  total  body  burden  of  radio¬ 
active  strontium  in  human  beings. 


KAR  .02.002 

Karolinska  Inst.  Dept,  of  Medical  Physics,  Stockholm 
(Sweden). 

NOTE  ON  THE  DISTRIBUTION  OF  MINERAL  SALTS 
AND  "BONE  SEEKING"  RADIOISOTOPES  IN  SPONGIOUS 
BONE  TISSUE,  by  A.  EngstrBm  and  G.  BergendahL 
[1058]  [4]p.  lncl.  Ulus.  (AF  61(052)15)  AD  231683 

Unclassified 

Published  In  Exper.  Cell  Research,  v.  15:  265-268, 

Aug.  1056. 


least  twice  the  radioactivity  of  powdered  compact  bone) 
depending  upon  the  greater  number  of  reactive  sites  per 
unit  volume  in  comparison  with  that  of  compact  bone. 

This  non-uniform  distribution  of  radioisotopes  within  the 
bone  lamellae  has  been  used  tor  the  calculation  of  the 

90 

local,  internal  dose  rates  given  by  Sr  with  the  purpose 
of  stating  limits  for  total  body  burden,  e.g.,  in  connection 
with  the  fall-out  problem. 


KAR.02:003 

Karolinska  Inst.  Dept,  of  Medical  Physics,  Stockholm 
(Sweden). 

THE  PROJECTION  X-RAY  MICROSCOPE  FOR  DIVER¬ 
GENT-BEAM  DIFFRACTION,  by  D.  CarlstrSm  and  B. 
Lundberg.  [1958]  [8]p.  lncl.  dlagrs.  (AF  61(052)15) 

Unclassified 

Published  In  Jour.  Ultrastructure  Research,  v.  2:  261  - 
bee.  1&58. 

The  projection  x-ray  microscope  is  a  suitable  instru¬ 
ment  for  divergent-beam  diffraction.  Monochromatlza- 
tion  of  the  radiation  Improves  the  diffraction  patterns 
and  increases  the  possibilities  of  the  divergent-beam 
method.  The  use  of  photographic  emulsions  with  ex¬ 
tremely  high  resolution  facilitates  the  recording  of  the 
diffraction  patterns.  (Contractor's  abstract) 


KAR.03:001 

Karolinska  Inst.  Dept,  of  Medical  Physics,  Stockholm 
(Sweden). 

PUBLICATIONS  ISSUED  FROM  THE  DEPARTMENT 
OF  MEDICAL  PHYSICS,  by  A.  EngstrBm.  Jan.  31, 

1058,  15p.  (List  no.  1)  (AFOSR-TN-5B-465)  [AF61- 
(052)21]  AD  158272  Unclassified 

This  is  a  complete  bibliography  of  the  publications 
Issued  by  the  Department  of  Medical  Physics.  It  Includes 
200  Items  dated  from  1043  through  1957.  Subsequent 
lists  are  to  be  published  annually. 


KAR. 04:001 

Karolinska  Inst.  Nobel  Inst,  for  Neurophysiology, 

Stockholm  (Sweden). 

THE  INFLUENCE  OF  HYPOTHA1AMIC  THERMO- 
CEPTTVE  STRUCTURES  ON  THE  ELECTROEN¬ 
CEPHALOGRAM  AND  GAMMA  MOTOR  ACTIVITY,  by 
C.  von  Euler  and  U.  SOderberg.  [1057]  [18]p.  lncl.  dlagrs. 
refs.  (AF  61(514)1083)  Unclassified 


The  bone  lamellae  In  spongious  bone  have  a  high  uptake 
of  radioisotopes  (dried  powder  of  spongious  bone  has  at 
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Published  In  EEG  Clin.  Neurophysiol.,  v.  0:  301-408, 
Aug.  1452. 
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KAR.04:002  -  KAR.04:004 


It  la  shown  that  the  effects  of  hypothalamic  heating  are 
mediated  by  common  relays  Influencing  both  gamma 
motor  and  cortical  activity.  Hypothalamic  thermo- 
ceptlve  structures  may,  thus  like  most  peripheral  re¬ 
ceptors,  project  upon  the  activating  relay  system  of 
the  brain  stem.  The  muscle  spindle  test  has  been  found 
to  be  a  useful  index  of  that  system.  The  significance 
of  the  results  for  homeostasis  of  body  temperature  is 
discussed. 


KAR. 04:002 

Karollnska  Inst.  Nobel  Inst,  for  Neurophysiology, 
Stockholm  (Sweden). 

THE  RELATION  BETWEEN  ACTIVITY  AND  BLOOD 
FLOW  IN  THE  THYROID  GLAND,  by  U.  SOderberg. 
[1958]  [3]p.  lncl.  diagrs.  refs.  (AFOSR-TN-58-319) 

(AF  61(514)1083)  Unclassified 

Also  published  in  Experientia,  v.  14:  229-231,  1958. 

Experiments  are  presented  of  the  relation  between 
thyroid  activity  and  thyroid  blood  flow.  A  better  under¬ 
standing  of  the  regulation  of  the  thyroid  functions  has 
been  made  possible  by  using  the  uptake  of  iodine  in  the 
gland.  Experiments  were  performed  on  18  cats  and  66 
rabbits  under  light  to  moderate  anaesthesia,  and  the 
animals  were  completely  heparinized.  Results  of  the 
experiments  showed  the  following:  (1)  the  rate  of  uptake 
of  iodine  was  largely  proportional  to  the  blood  flow 
through  the  gland,  (2)  the  uptake  was  somewhat  aug¬ 
mented  when  the  animals  were  breathing  pure  oxygen 
and  decreased  during  inhalation  of  gas  mixtures  rich 
In  C02  or  poor  in  Oj,  (3)  the  turnover  rate  of  iodine 

within  the  gland  was  generally  reduced,  probably  by 
influence  of  the  anesthetics,  (4)  the  rate  of  secretion  of 
thyroid  hormone,  in  contrast  to  the  rate  of  uptake  of  in¬ 
organic  iodide,  was  foun  t  to  follow  what  was  believed 
to  be  the  tltre  of  endogenous  thyrotropic  hormones 
(TSH)  or  administered  exogenous  TSH  regardless  of  the 
blood  circulation  through  the  gland,  (5)  adrenaline  in¬ 
jected  intravenously  had  Inconstant  effects,  (6)  the  rate 
of  uptake  of  Iodine  and  rate  of  release  of  thyroid  hor¬ 
mone  may  be  widely  Independent  of  each  other,  (7) 
changes  In  thyroid  activities  may  be  more  rapid  than 
was  expected  and  thyroid  activities  may  be  a  useful 
index  of  vegetative  changes  both  in  physiological  and 
pharmacological  experiments  even  in  animals  subjected 
to  small  operations  under  anesthesia,  (8)  nervous  and 
hormonal  stimuli  have  been  shown  to  have  marked 
effects  on  thyroid  hormone  secretion,  however,  these 
effects  are  due  to  changes  in  the  responsiveness  to  TSH 
and  cannot  be  demonstrated  in  the  absence  of  the  pitui¬ 
tary  hormone. 


KAR. 04:003 

Karollnska  Inst.  Nobel  Inst,  for  Neurophysiology, 
Stockholm  (9weden). 

SHORT  TERM  REACTIONS  IN  THE  THYROID  GLAND, 
by  U.  SBderberg.  [1958]  [113]p.  incl.  Ulus,  diagrs.  refs. 
(AFOSR-TN-58-426)  (AF  61(514)1083)  AD  158229 

Unclassified 


Also  pubUshed  In  Acta  Physiologies  Scandinavica,  v.  42: 


Suppl.  147,  1958. 


The  purpose  of  the  investigation  was  to  devise  a  method 
which  would  permit  a  continuous  measure  of  the  arterio¬ 
venous  concentration  difference  both  of  iodide  and  of 
thyroid  hormones,  and  to  study  briefly  some  nervous 
and  hormonal  influences  on  thyroid  activity.  Flow  rates 

131  137 

and  radioactive  iodine  (I  and  I  )  concentrations  of 
blood  entering  and  leaving  the  thyroid  gland  were  meas¬ 
ured.  The  technique  was  employed  in  19  cats  and  66 
rabbits.  The  thyroid  was  dissected  free  of  its  sur¬ 
roundings,  its  largest  vein  was  cannulated  and  the  others 
ligated.  Each  drop  of  blood  which  issued  from  the  can¬ 
nula  was  counted  and  fell  on  a  moving  strip  of  filter 
paper.  The  Interval  between  the  appearance  of  succes¬ 
sive  drops  was  measured  and  recorded  by  an  electric 
ordinate  writer.  The  drops  on  the  fUter  paper  were 
dried  and  then  lndivlduaUy  analyzed  for  radioiodine.  A 
similar  analysis  of  arterial  blood  was  made.  This  pro¬ 
vided  the  simultaneous  descriptions  of  blood  flow  and 
arteriovenous  concentration  differences,  and  these  two 
factors  then  permitted  the  calculation  of  the  rate  of  up¬ 
take  of  iodine  and  the  rate  of  secretion  of  hormonal 
iodine.  The  validity  of  the  technique  and  the  physiological 
significance  of  the  results  are  discussed.  The  results 
show  that  it  is  possible  to  record  the  thyroid  arterio¬ 
venous  iodine  concentration  difference  and  blood  flow 
continuously  for  several  hours  with  a  high  degree  of 
accuracy  and  good  temporal  resolution.  This  technique 
has  revealed,  and  permitted  the  measurement  of  changes 
in  activity  which  are  both  rapid  and  frequent  and  so 
provides  a  useful  index  of  vegetative  activity  in  experi¬ 
mental  animals. 


KAR. 04:004 

Karollnska  Inst.  Nobel  Inst,  for  Neurophysiology, 

Stockholm  (Sweden). 

CO-ORDINATED  CHANGES  IN  TEMPERATURE 
THRESHOLDS  FOR  THERMOREGULATORY  REFLEXES, 
by  C.  von  Euler  and  U.  SOdertoerg.  [1958]  [l8Jp.  lncl. 
lllus.  diagrs.  refs.  (AFOSR-TN-58-793)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  61(514)1083  and  Swedish  Medicrl  Research  Council) 
AP  203226  Unclassified 

Also  published  in  Acta  Physiologic*  Scandinavica,  v.  42: 
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KSU.  01:001-003;  KEN.  01:001 


Hypothalamic  temperature  ieveis  have  been  studied  to 
determine  whether  changes  in  body  temperature  are 
the  resuit  of  some  regulatory  mechanism.  At  these 
ieveis  several  heat-dissipating,  heat -preserving  and 
heat-producing  reflexes  appear  and  they  cause  shifts 
to  new  temperatures.  Co-ordinated  changes  in  the 
threshold  temperatures  for  these  thermoregulatory  re¬ 
flexes  have  been  elicited  in  response  to  different  stim- 
<11.  Stimuli  which  activate  the  electroencephalogram 
.nd  the  gamma  motor  system  tend  to  raise  the  tempera- 
tores.  Stimuli  which  deactivate  the  gamma  motor  sys¬ 
tem  and  evoke  synchronized  cortical  activity  tend  to 
lower  threshold  temperatures.  Body  temperature 
changes  correspondingly.  Hie  results  indicate  that  body- 
temperature  is  set  at  different  levels  in  different  states 
if  activity 


KSU. 01:001 

Kent  State  U.  Dept,  of  Physics,  Ohio. 

ON  DAS'  THEORY  OF  NUCLEAR  MAGNETIC  RESO¬ 
NANCE  IN  SOLIDS,  by  J.  W.  McGrath  and  A.  A.  Silvidi. 
Mar.  24,  1958  [3]p.  inci.  diagrs.  (AFOSR-TN-58-245) 
(AF  49(638)168)  AD  154147  Unclassified 

Aiso  published  in  Jour.  Chem.  Phys.,  v.  29:  103-105, 
Juiy  1958. 

Das’  theory  developed  the  effect  of  vibratory  rotary 
motion  of  water  molecules  in  crystalline  hydrates  on 
the  resonance  spectra  of  the  protons.  Limitations  on 
applicability  of  his  theory  are  discussed.  The  theory 
is  extended  to  the  general  case  and  a  further  effect  on 
spectra  is  obtained.  This  effect  is  dependent  upon  the 
orientation  of  the  proton-proton  axis  within  the  crystal, 
the  orientation  of  the  crystal  in  the  magnetic  field,  the 
temperature  and  the  height  of  the  twofold  potential  bar¬ 
rier  containing  the  water  molecule.  Partial  experi¬ 
mental  support  of  the  theory  is  cited.  Two  methods  for 
measuring  proton-proton  separations  that  do  not  require 
Das'  theory  corrections  are  described.  A  method  for 
measuring  the  height  of  the  potential  barrier  is  de¬ 
scribed. 


KSU.01:0O2 

Kent  State  U.  [Dept,  of  Physics]  Ohio. 

PROTON  MAGNETIC  RESONANCE  IN  HYDRATED 
SINGLE  CRYSTALS  (Abstract),  by  J.  W.  McGrath.  A. 

A.  Silvidi.  and  J.  C.  Carroll.  [1958]  [l]p.  [AF  49(638)- 
168]  Unclassified 

Presented  at  meeting  of  the  Ohio  Section  of  the  Amer. 
Phys.  Soc.,  Akron,  Ohio,  Apr.  il-12,  1958. 

Published  in  BuP.  Amer.  Phys.  Soc..  Series  II,  v.  3: 
349,  Aug.  26,  1958. 


The  proton-proton  separations  in  a  series  of  hydrated 
crystals  are  being  remeasured  since  reported  vaiues 
vary  by  more  than  experimental  error.  If  this  variation 
is  real,  an  explanation  will  be  sought.  A  slightly  modi¬ 
fied  Pound-Watldns  NMR  spectrometer  is  being  used. 
Parameters  are:  rf  =  25  me,  H  =  5870  gauss,  modula¬ 
tion  amplitude  -  1  gauss,  modulation  frequency  *  280 
cps  and  sweep  speed  -  0.02  gauss/sec.  Signal  to  noise 
ratios  for  crystals  are  about  30.  The  Pake  technique  is 
being  used.  For  gypsum  the  measured  value  of  the  p-p 
separation  is  1.58  ±  0.02A.  The  p-p  axes  lie  in  the  ab 
plane  (±  10°)  and  they  make  angies  of  36  ±  4”  and  45  ± 

4"  with  the  axis.  These  values  agree  well  with  those  ol 
Pake.  In  lithium  sulfate,  an  orientation-independent 
shift  of  +3  gauss  appears  in  the  Pake  curve.  This  is 
essetAlaUy  m  agreement  with  Fake,  The  origin  and 
effects  of  this  shift  are  being  studied. 


KSU. 01:003 

Kent  State  U.  [Dept,  of  Physics]  Ohio. 

SPIN-LATTICE  RELAXATION  TIMES  IN  LIQUIDS 
(Abstract),  by  F.  D.  Adams  and  A.  A.  Silvidi.  [1958] 
[l]p.  [AF  49(638)168]  Unclassified 

Presented  at  meeting  of  the  Ohio  Section  of  the  Amer. 
Phys.  Soc.,  Granville,  Ohio,  Oct.  17-18,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  3: 

427,  Dec.  29,  1958. 

Proton  spin-lattice  relaxation  times  Tj  are  being 

measured  in  liquids  using  a  NMR  spectrometer.  The 
direct  method  of  measurement  is  being  used.  Parame¬ 
ters  are:  rf  frequency  -  25  me,  field  H  -  5870  gauss, 
modulation  amplitude  —  1  gauss,  and  modulation  fre¬ 
quency  -  260  cps.  For  water  (dissolved  oxygen  -  0.0057 
cc/g  standard  pressure  and  temperature  26*C)  the 
measured  valve  of  Tj  is  2.8  *  0.1  sec.  For  diethyl 

ether  Tj  is  3.5  *  0.3  sec.  These  measurements  agree 

with  those  made  by  Bloembergen,  Purcell,  and  Pound. 
Spin- lattice  relaxation  times  are  being  measured  for 
other  liquids. 

KEN. 01:001 

Kentucky  U.  [Dept,  of  Chemistry]  Lexington. 

SELECTIVE  CLEMMENSEN  R EDUCTION  OF  1,2- 
DIKETONES  f Abstract),  by  W.  T.  Smith,  Jr.  [1957] 

[l]p.  [AF  49(638)49]  Unclassified 

Presented  at  meeting  of  the  Sixteenth  Intemat'i. 
Congress  of  Pure  and  Appi.  Chem.,  Paris  (France), 

July  13-24,  1957. 

Published  in  Htiumta  des  Communications,  v.  2: 

15i,  July  1957. 
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The  Clemmensen  reduction  of  2,3-pentanedione,  2, 
octanedione,  diosphenol,  and  camphorquinone  has  oeen 
studied.  In  the  cases  of  the  first  three  compounds 
mentioned,  it  is  possible  to  reduce  one  carbor/1  group 
without  reduction  of  the  other.  The  reduction  of  2,3- 
pentanedione  and  diosphenol  gives  a  mixture  of  the 
two  possible  isomeric  monoketones.  2,3-  octanedione 
is  reduced  selectively  to  2-octanone.  Camphorquinone 
is  reduced  to  a  mixture  of  hydroxycan.phor  and  hy- 
droxyepicamphor.  This  mixture  is  rot  reduced  further 
to  the  monoketones.  A  mechanism  is  advanced  to  ex¬ 
plain  both  the  results  with  camphorquinone  and  the  re¬ 
duction  of  the  apparently  more  hindered  carbonyl 
group  of  2,3-octanedione.  Th’s  explanati;  n  is  based 
on  two  considerations.  The  .irot  of  these  .s  the  prob¬ 
able  conformations  of  1,2-  dcarbonyl  systems  in  acyclic 
and  in  five  and  six-mem^  ered  ring  diketones.  The 
second  consideration  is  that  when  conjugation  is  possi¬ 
ble  between  the  1,2-d* carbonyl  groups,  the  point  of 
attachment  of  the  di'.etone  to  the  zinc  will  be  at  the 
oxygen  rather  thar  at  the  carbon. 


KEN. 01  002 


Kentucky  U.  Dept,  of  Chemistry,  Lexington. 


N-SULT  INYL  AMINES.  REACTIONS  WITH  CARBOX¬ 
YLIC  ACIDS,  by  W.  T.  Smith,  Jr.  and  G.  G.  King.  Apr. 
1958,  7p.  (AFOSR-TN- 58-258)  (AF  49(638)4<1) 

AT  154162  Unclassified 


Also  published  in  Jour.  Org.  Chem.,  v.  24:  976-978, 
July  i55&. 


Refluxing  a  solution  of  N-sulflnylaniline  in  acetic  acid 


showed  no  evolution  of  SOj,  and  no  acetanilide  could  be 


isolated  from  the  solution;  unsuccessful  results  were 
obtained  with  other  acids.  Tests  were  conducted  to  show 
the  catalytic  effect  oi  both  thionyl  chiurlde  and  HC1  on 
the  N-sulfinylaniline-acetic  acid  reaction.  The  cata¬ 
lytic- effect  of  thionyl  chloride  appears  to  be  due  to  the 
fact  that  it  does  not  yield  HC1  under  the  conditions  used 
in  the  reaction.  Anilides  of  the  following  acids  were 
obtained  by  refluxing  the  acid  with  N-sulfinylaniline  and 
a  drop  of  thionyl  chloride:  formic  acid,  44%  yield; 
benzoic  acid,  30%  yield;  chloroacetic  acid,  65%  yield; 
and  glutaric  acid,  a  trace  of  dianilide.  These  reactions 
are  not  peculiar  to  N-sulflnylanlline.  The  N-sulflnyl 
derivatives  of  p-nltroanlline  and  cvclohexylamine  are 
converted  to  the  corresponding  N-acetyl  derivatives  by 
refluxing  in  acetic  acid  containing  a  trace  of  thionyl 
chloride.  The  reaction  of  p-nltro-N-sulfinylanillne  with 
acetic  acid  gives  a  92%:  vield  of  p-mtroacetanilide. 


KEN.01  003 


Kentucky  U.  Dept,  of  Chemistry,  Lexington. 


ULTRAVIOLET  SPECTRA  OF  N-SU1.F1NY1  AMINES. 


KEN.  01:002,  Ph3;  KEN.02:001 


INFLUENCE  OF  STRUCTURE  AND  SOLVENT,  by  W.  T. 
Smith,  Jr.,  D.  Triiuiell,  and  L.  u.  Grinninger.  Oct. 
1958,  6p.  (AFOSR-TN-58-899)  (AF  49(638)49) 

AD  204231  Unclassified 


Presented  at  meeting  of  the  Amer.  Chem.  Soc.,  Chicago, 
ill.,  Sept.  10,  1958. 


Also  published  in  Jour.  Org.  Chem.,  v.  24;  664-666,  May 
1959. 


The  UV  absorption  spectra  of  aliphatic  and  aromatic 
N-sulfinyl  amines  in  ether  and  alcohol  were  investigated. 
The  spectra  of  both  2,4-  and  2,6-dimethyl-N-sulfir.yl- 
aniline  were  compared  to  obtain  evidence  that  the  band 
at  314  to  330  mu  is  due  to  the  conjugation  of  the  NSO 
group.  Molecular  models  show  that  considerable  inter¬ 
ference  will  occur  between  the  NSO  group  and  the  methyl 
groups  in  the  ortho  position.  Comparing  the  spectral 
data  showed  that  the  interference  caused  by  the  2  o- 
methyl  groups  has  a  pronounced  effect  on  the  spectra. 

The  data  indicated  that  the  longer  wavelength  band  is 
due  to  the  over-all  system  consisting  of  the  aromatic 
ring  and  the  NSO  group.  The  shift  of  the  maxima  to 
longer  wavelengths  appears  to  be  related  to  the  methyl 
substituents.  Unsubstituted  N-sulfinylaniline  has  a  maxi¬ 
mum  at  314  mg;  introducing  a  methyl  group  in  the  4 
position  shifts  the  maximum  to  328  mu.  A  2-methyl  sub¬ 
stituent  shifts  the  maximum  to  322  mu.  In  2,  4-dimethyl 
N-sulfinylaniline,  the  shift  is  23  mu.  A  slight  steric 
effect  of  a  single  o-methyl  group  was  indicated  by  a  de¬ 
crease  of  log  f  from  4.00  in  N-sulfinylaniline  to  3.98  in 
2-methylaniline;  the  decrease  is  significant  because  a 
methyl  group  in  the  para  position  increased  the  iog  t 
to  4.10.  N-Sulfinylaniline  showed  no  reaction  with  allyl 
alcohol,  ethylene  glycol,  isopropvl  alcohol,  tert-butyl 
alcohol,  benzyl  alcohol,  and  tiiethyl  carbinol;  however, 
it  reacted  with  the  more  acidic  alcohols.  p-Nitro-N- 
sulfinylaniiine  reacted  with  methyl,  ethyl,  propyl, 
Isopropyl,  butyl,  and  tert-butyl  alcohols. 


KEN.02.-001 


Kentucky  U.  [Dept,  of  Physics]  Lexington. 


ELECTRICAL  PROPERTIES  OF  ARSENIC- ANTIMONY 
SEIENIDES  (Abstract),  by  D.  F.  Clifton  and  L.  Gildart. 
[1957]  [l]p.  [AF  49(638)90]  Unclassified 


Presented  at  meeting  of  the  Amer.  Fhys.  Soc..  Notre 
Dame  U.,  South  Bend,  Ind.,  June  20-22,  1957. 


Published  in  Bull.  Amer.  Phys.  Soc.,  Series  11,  v.  2: 
281,  June  20,  1957. 


Certain  mixtures  of  L^Se^  and  Sb^Sej  readily  solidify 


in  the  vitreous  st.  te,  as  shown  by  x-ray  diffraction. 
Ihese  vitreous  specimens  behave  as  semiconductors 
with  wide  energy  gap. 


•  -  u.  ACA*. 
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KEN.02.002  -  KEN.02:005 


KEN.02:002 

Kentucky  U.  (Dept,  of  Physics]  Lexington. 

ELECTRICAL  AND  OTHER  PHYSICAL  PROPERTIES 
OF  SOME  VITREOUS  SELENIDES  (Abstract),  by  D.  F. 
CUfton  and  L.  GUdart.  [1657]  [l]p.  [AF  46(638)90] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Boulder. 
Colo.,  Sept.  5-7,  1657. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2: 

301,  Sept.  5,  1957. 

Properties  of  the  vitreous  form  of  compounds  of  the 
Group  Vb  and  Group  VTb  elements  of  the  type  AjBj 

(mainly  selenides)  have  been  studied.  The  absence  of 
small  angle  x-ray  scattering  shows  the  materials  to  be 
truly  vitreous  rather  than  microcrystalline.  Structure 
semiconducting  behavior,  tendency  toward  crystalliza¬ 
tion,  softening  temperature,  and  density  are  the  proper¬ 
ties  considered. 


KEN.02-,003 

Kentucky  U.  [Dept,  of  Physics]  Lexington. 

SELENIDES  PROJECT,  by  L.  Glldart  and  D.  F. 

Clifton.  Progress  rept.  no.  1,  July  31,  1658  [56]p.  incl. 
lllus.  dlagrs.  tables,  refs.  (AFOSR-TN-58-846) 

(AF  46(638)60)  AD  203361;  PB  138436  Unclassified 

An  Investigation  was  Initiated  Into  the  general  field  of 
the  electrical,  liquid-solid  transformation  properties 
of  systems  of  the  group  Va  and  Via  elements  As,  8b, 

Bl,  O,  S,  Se,  and  Te.  Vitreous  films  of  Sb2S3  were 

prepared  on  glass  substrates  by  evaporation  In  vacuo 
with  compositions  ranging  from  about  46.8  to  51.8  wt-% 
Se.  These  were  readily  devitrlfled  (crystallized)  by 
moderate  heat  treatment,  permitting  direct  comparison 
between  properties  of  the  vitreous  and  crystalline  forma 
of  the  same  sample.  Semiconductivity  was  exhibited  by 
both  vitreous  and  crystalline  Sb2Se3  films.  The 

vitreous  films  had  an  activation  energy  of  1.83  *  0.14 
ev,  and  the  crystalline  films  had  an  activation  energy  of 
1.07  *  0.08  ev.  The  equal  power  spectral  response  for 
the  region  4500  to  7000A  Is  essentially  flat  for  both 
types  of  film.  A  new  semiconductor  resistivity  phenom¬ 
enon,  a  switching  effect,  Is  described  as  follows:  when 
a  slowly  Increasing  electric  field  is  applied  to  a  sample 
of  stibnlte,  containing  excess  Sb,  there  Is  a  sudden 
large  drop  In  resistance,  or  an  electrical  breakdown, 
at  a  critical  value  of  the  Held.  The  new  low  value  of 
resistance  Is  retained  Indefinitely  at  room  tempera¬ 
ture,  but  the  resistance  can  be  restored  to  the  original 
high  value  at  any  time  the  sample  Is  momentarily  heated 
to  100’  to  300'C.  The  cycle  can  be  repeated  at  will.  The 
duration  of  the  breakdown  Is  about  2  usee,  and  the  re¬ 


sistance  recovery  at  about  205°C  is  also  abrupt.  Liquid- 
solid  transformation  and  structure  studies  were  made 
on  As2S3,  ASjSej,  As2Te3,  SbjSj,  Sb2Se3,  Sb2Te3, 

BlgSj,  Bl2Se3,  and  BljTej.  (ASTIA  abstract) 

KEN.02:004 

Kentucky  U.  [Dept,  of  Physics]  Lexington. 

REVERSIBLE  LOW- VOLTAGE  BREAKDOWN  IN 
STTBNITE  (Abstract),  by  J.  R.  Davis  and  L.  Glldart. 
[1958]  [l]p.  [AF  48(638)90]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1858. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  3: 

218,  May  1,  1958. 

Electric  breakdown  has  been  found  to  occur  In  both 
single-crystal  and  polycrystalline  rods  of  stibnlte  con¬ 
taining  up  to  2.5%  excess  antimony  at  field  strengths 
from  50  to  1000  volts/cm.  This  compares  with  break- 

0 

down  fields  In  most  insulators  of  the  order  of  10 
volts/cm.  The  breakdown  In  stibnlte  establishes  an  elec¬ 
trically  traceable  low-resistance  path  through  the  mate¬ 
rial  which  at  room  temperatures  Is  essentially  perma¬ 
nent  but  which  is  rapidly  annealed  out  when  the  sample 
la  heated  to  about  300*C.  After  the  temperature  cycle 
the  sample  Is  apparently  restored  to  Its  original  state. 

In  these  samples  the  breakdown  time  Is  less  than  one 
microsecond  and  the  resistance  decreases  from  about 

1010  ohms  to  about  10*  ohms.  Prebreakdown  pulses  are 
observed  like  those  reported  by  McKay  in  silicon  p-n 
Junctions.  Breakdown  has  also  been  produced  In  devltri- 
fied  thin  films  of  stibnlte,  but  the  Helds  required  are 
much  greater  and  the  resistance  change  less  pronounced. 


KEN.  02:005 

Kentucky  U.  [Dept,  of  Physics]  Lexington. 

VITREOUS  AND  CRYSTALLINE  SEMICONDUCTING 
FILMS  OF  Sbj8^  (Abstract),  by  T.  E.  Johneon  and 

L.  Glldart.  [1858]  [l]p.  [AF  49(638)60]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  3: 
232,  May  1,  1958. 

Vitreous  films  of  antimony  triselenlde,  ordinarily  a 
crystalline  semiconductor  In  the  bulk,  have  been  pre¬ 
pared  by  vacuum  evaporation  on  Pyrex.  When  heated 
from  room  temperature  to  about  250‘C  they  show  an 
Initial  (irreversible)  activation  energy  of  1.8  ev,  but 
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after  a  short  while  the  films  devitrify  to  a  polycrystal- 
i  line  form  with  an  activation  energy  of  1.1  ev  (reversi¬ 
ble).  The  large  resistivity  discontinuity  produced  in 
bulk  Sb2Se3  by  addition  of  0.1%  excess  selenium  was 

not  found  in  the  films,  either  in  the  vitreous  or  the  crys¬ 
talline  form.  The  vitreous  films  had  resistivities  of 
7 

the  order  of  10  ohm-cm  at  room  temperature,  and  the 

i 

I 


devitrified  films  of  the  order  of  10  ohm-cm,  and  neither 
showed  any  appreciable  variation  of  resistivity  vs  com¬ 
position.  Both  forms  showed  moderate  photoresponse  in 
the  visible,  surprisingly  flat  from  about  5000A  to  beyond 

2 

7500A.  All  films  were  of  the  order  of  200  pg/cm  in 
thickness;  upon  devitrification  there  was  an  apparent 
shrinkage  revealed  by  Assuring  in  some  case,  indicating 
a  density  Increase  of  about  5%. 


Cowes  fl  BETTER 
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LAV .01:016  -  LAV.01:020 


Laboratolre  Mediterranfeen  de  Recherches  Thermo- 
dynamiques,  Nice  (France),  see  Medlterranben  de 
Recherches  Thermodynamlques,  Nice  (France). 


LAV.01:016 

Laval  U.  Dept,  of  Chemistry,  Quebec  (Canada). 

INHIBITION  BY  HYDROGEN  PEROXIDE  OF  THE 
SECOND  EXPLOSION  LIMIT  OF  THE  HYDROGEN- 
OXYGEN  REACTION,  by  W.  Forst  and  P.  A.  Giguere. 
Oct.  28,  1957  [16]p.  incl.  diagrs.  refs.  (AFOSR-TN- 
57-711)  (A  F  18(600)492)  AD  136705  Unclassified 

Also  published  In  Jour.  Phys.  Chem.,  v.  62:  340-343, 
Mar.  1958. 

The  inhibiting  action  of  hydrogen  peroxide  on  the  upper 
limit  of  the  H-0  reaction  has  been  studied  at  447°C  by 
the  withdrawal  technique  as  a  function  of  the  composi¬ 
tion  of  the  mixtures.  The  pressure  ratio  of  the  inhibited 
limit  to  the  normal  2nd  limit  showed  a  quadratic  de¬ 
pendence  on  the  peroxide  concentration.  The  simplest 
scheme  to  account  for  the  results  is  to  add  the  two 
reactions  H2C>2  +  H  -  HjO  +  OH  and  +  OH  -  HjO  + 

H02  to  the  generally  accepted  mechanism  for  the 
second  limit. 


LAV.01:017 

Laval  U.  [Dept,  of  Chemistry]  Quebec  (Canada). 

INHIBITION  BY  HYDROGEN  PEROXIDE  OF  THE 
SECOND  EXPLOSION  LIMIT  IN  HYDROGEN-OXYGEN 
MIXTURES,  by  P.  A.  Giguere  and  I.  D.  Liu.  [1957]  [2]p. 
(AF  18(600)492)  Unclassified 

Presented  at  meeting  of  the  Chemical  Inst,  of  Canada, 
Montreal,  May  28-31,  1956. 

Publish*::  _\n  Jour.  Amer.  Chem.  Soc.,  v.  79:  5073- 
5074,  Sept.  23,  1957. 

The  partially  homogeneous  character  of  the  gas-phase 
decomposition  of  H202  above  400’  was  confirmed.  When 

H,  O,  NO,  and  other  gases  were  added  to  study  their 
effect  on  the  rate  of  decomposition,  only  H  showed  any 
effect;  the  reaction  was  markedly  accelerated  at  440- 
70*  at  total  pressures  in  excess  of  20  mm.  At  lower 
pressures  the  H  reacted  explosively  with  the  O  from 
the  decomposition  of  the  H202>  but  the  explosions  oc¬ 
curred  only  after  all  or  nearly  all  of  the  H202  had  dis¬ 
appeared,  although  the  mixtures  were  within  the  ex¬ 
plosion  range.  HjOj  was  found  to  be  approximately  10 

»<—«a  as  effective  in  inhibiting  explosions  as  is  HjO. 


LAV  .01:018 

Laval  U.  Dept,  of  Chemistry,  Quebec  (Canada). 

[INFRARED  ABSORPTION  SPECTRUM  OF  NITROUS 
OXIDE  IN  THE  SOLID  STATE]  Spectre  d'absorption 
infra-rouge  du  protoxyde  d’azote,  by  P.  A.  Giguere  and 
K,  B.  Harvey.  [1957]  [4]p.  incl.  diagr.  tables,  refs. 

[AF  18(600)492]  Unclassified 

Published  in  Spectrochimica  Acta,  v.  9:  204-207,  1957. 

The  infrared  spectrum  of  solid  N20  at  -175°  was  meas¬ 
ured  in  the  range  2  to  25  jj.  In  addition  to  the  3  funda¬ 
mentals,  4  overtones,  and  6  combinations  were  observed. 
Four  very  weak  bands  are  assigned  to  the  isotopic  mole¬ 
cules  N^N*®0  and  N*®N*  O.  Certain  features  of  the 
spectrum  may  be  due  to  some  disorder  in  the  crystal. 


LAV.01-.019 

Laval  U.  [Dept,  of  Chemistry]  Quebec  (Canada). 

SECOND-ORDER  UNIMOLECULAR  KINETICS  IN  THE 
THERMAL  DECOMPOSITION  OF  HYDROGEN  PEROXIDE 
VAPOR,  by  W.  Forst  and  P.  A.  Giguere.  June  27,  1958 
[27]p.  incl.  diagrs.  tables,  refs.  (AFOSR-TN-58-587) 

(AF  18(600)492)  AD  162110  Unclassified 

Also  published  in  Canad.  Jour.  Chem.,  v.  36:  1308-1319, 
Sept.  1953. 

The  thermal  decomposition  of  hydrogen  peroxide  vapor 
has  been  re-investigated  by  the  static  method  as  a  func¬ 
tion  of  initial  pressure  at  pressures  up  to  22  mm  Hg, 
and  in  the  presence  of  inert  gas  (helium,  oxygen  and 
water)  up  to  100  mm  Hg.  In  each  case  the  apparent 
first-order  rate  constant  increased  linearly  with  pres¬ 
sure.  It  is  demonstrated  that  under  the  present  experi¬ 
mental  conditions  the  pyrolysis  of  hydrogen  peroxide 
shows  behavior  typical  of  an  elementary  unimolecular 
reaction  in  its  low-pressure  second-order  region.  The 
reaction  was  accompanied  by  a  heterogeneous  decom¬ 
position  which  in  the  presence  of  foreign  gas  became  in¬ 
hibited.  Helium  was  used  as  inhibitor  over  the  tempera¬ 
ture  range  430-470°C,  which  permitted  calculating  the 
activation  energy  for  activation  with  peroxide  and  with 
helium.  The  results  can  be  satisfactorily  accounted  for 
by  issuming  a  critical  energy  of  47-50  kcal  and  5  effec¬ 
tive  classical  oscillators  for  activation  with  peroxide 
and  3  with  helium,  provided  deactivation  occurs  on  every 
collision.  Kinetic  evidence  against  this  assumption  is 
briefly  discussed.  (Contractor’s  abstract) 


LAV.01-.020 

Laval  U.  Dept,  of  Chemistry,  Quebec  (Canada). 

EVIDENCE  FOR  OXYGEN  INTERMEDIATES  IN  GASES, 
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LIQUIDS,  AND  SOLIDS,  by  P.  A.  Giguere  and  J.  A. 
Herman.  [1958]  [15]p.  incl.  diagr.  refs.  (AFOSR-TN- 
58-794)  (AF  18(600)492)  AD  202227  Unclassified 

Presented  at  Internat'l.  Congress  of  Radiation  Research, 
Burlington,  Vt.,  Aug.  11-15,  1958. 

Also  published  in  Radiation  Research,  Suppl.  v.  1:  149- 
163,  1959. 

A  survey  is  presented  of  studies  of  oxygen  intermedi¬ 
ates  based  on  direct  physical  evidence.  The  subject  is 
narrowed  down  to  the  simplest  intermediates,  oxygen 
atoms,  -OH  and  H02*  radicals,  and  possibly  a  few  others. 

It  is  mentioned  that  the  positive  identification  of  a  free 
radical  in  a  given  process  may  lead  to  elucidation  of 
part  or  all  of  the  mechanism  Involved.  The  difficulties, 
however,  are  considerable;  of  the  various  physical 
methods  used  so  far  to  detect  free  radicals,  only  a  few 
can  yield  detailed  information  on  the  nature  of  the 
species,  their  structure,  etc. 

LAV.01:021 

Laval  U.  [Dept,  of  Chemistry]  Quebec  (Canada). 

KINETICS  OF  THE  THERMAL  REACTION  OF  HYDRO¬ 
GEN  PEROXIDE  WITH  HYDROGEN,  by  W.  Forst. 

Nov.  25,  1958  [21]p.  incl.  diagrs.  refs.  (AFOSR-TN- 
58-1070)  (AF  18(600)492)  AD  207230;  PB  138351 

Unclassified 

Also  published  in  Canad.  Jour.  Chem.,  v.  37:  1616-1620, 
Sept.  1959. 

Hie  reaction  proceeds  with  a  pressure  increase  at 
constant  volume  and  is  thus  accessible  to  study  by  the 
static  method.  At  the  pressures  used  the  rate  of  acti¬ 
vation  is  rate -determining  in  the  unimolecular  decom¬ 
position  of  hydrogen  peroxide.  When  experimental  re¬ 
sults  are  corrected  for  activation  by  hyd-'ogen,  the  re¬ 
action  is  found  to  be  first  order  in  both  hydrogen  and 
peroxide.  A  simple  mechanism  consistent  with  experi¬ 
mental  results  consists  of  the  reactions  postulated  in 
the  decomposition  of  hydrogen  peroxide,  plus  the  re  • 
actions 

OH  +  H2  - 4  HzO  +  H 

H202  +  H  - >  HjO  +  OH 

HOj  +  H2  - >  20H  +  H 

Experimental  evidence  points  to  a  low  value  for  rate 
constant  fcj.  The  significance  of  these  results  is  briefly 

discussed  in  connection  with  the  kinetics  of  the  nitric 
oxide-hydrogen  reaction.  (Contractor's  abstract) 


LAV.02:001 

Laval  U.  [Dept,  of  Physics]  Quebec  (Canada). 
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SPECTRUM  OF  L  AUGER  ELECTRONS  FROM  otTl 
212  B1 
AND  gjBi  ,  by  C.  Geoffrion  and  G.  Nadeau.  July  1, 

1657  [14]p.  incl.  diagr.  tables.  (AFOSR-TN- 57-607) 

(AF  18(600)1574)  AD  136643  Unclassified 

Also  published  in  Canad.  Jour.  Phys.,  v.  35:  1284-1291, 
Nov.  1957. 

The  spectrum  of  L  Auger  electrons  emitted  by  a  source 
of  Th(B+C+C")  has  been  measured  with  a  180°  beta-ray 
spectrometer.  An  empirical  formula  for  the  calculation 
of  secondary  ionization  potentials  has  been  used  for  a 
tentative  identification  of  the  transitions  giving  rise  to 
the  measured  lines.  (Contractor's  abstract) 


LEH. 02:001 

Lehigh  U.  [Dept,  of  Mathematics]  Bethlehem,  Pa. 

SOME  GLOBAL  THEOREMS  ON  HYPERSURFACES, 
by  C.-C.  Hsiung.  [1957]  [l0]p.  [AF  49(638)215] 

Unclassified 

Published  in  Canad.  Jour.  Math.,  v.  9:  5-14,  1957. 

The  following  theorem  is  established  which  Hopf  and 

Voss  obtained  for  n  »  2  [Arch.  Math.,  v.  3:  187-192]: 

Let  V  ,  V  *  be  two  orientable  hyper  surfaces  twice 
n  n 

differentiably  imbedded  in  a  Euclidean  space 

En+1  (n  +  1  -  3).  Suppose  that  there  is  a  differentiable 

homeomorphism  between  Vn,  Vfi*  such  that  the  orienta¬ 
tions  are  preserved  and  the  line  joining  every  pair  of 
corresponding  points  P,  P*  is  parallel  to  a  fixed  direction 
given  by  the  unit  vector  I,  and  rucn  that  V  ,  Vn*  have 

equal  first  mean  curvatures  Mj,  Mj*  at  every  pair  of 

the  points  P,  P*  but  no  cylindrical  elements  whose  gen¬ 
erators  are  parallel  to  the  fixed  direction  I.  Then 

V  ,  V  *  can  be  transformed  into  each  other  by  a  trans- 
n’  n 

lation.  The  proof  is  based  on  the  integral  formula 

n  J  v^wfMj*  -  Mj)I  •  NdA  +  J  vn(l  -  N-N*)(dA  +  dA»)  -  0, 

where  w  is  the  distance  PP*;  N,  N*  the  unit  normal  vec¬ 
tors  at  P,  P*  and  dA,  dA*  the  area  elements.  From  this 
theorem,  other  results  of  Hopf  and  Voss  (paper  quoted 
above)  are  also  extended  to  n  >  2.  (Math.  Rev.  abstract) 


LEH.02:002 

Lehigh  U.  Dept,  of  Mathematics,  Bethlehem,  Pa. 

CHARACTERIZATIONS  OF  RIEMANN  n-SPKERES,  by 
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LEH.  02:003,  004;  LEH.  01:003,  004 


G.  F.  Feeman  and  C.-C.  Hsiung.  Nov.  1858,  35p.  incl. 
refs.  (Technical  rept.  no.  2)  (AFOSR-TN-58-1045) 

(AF  48(638)215)  AD  222508  Unclassified 

Also  published  in  Amer.  Jour.  Math.,  v.  81:  681-708, 
July  1858. 

Let  be  the  ath  mean  curvature  of  a  closed  orientable 
a  n  3 

hypersurface  V  (n  *  2)  of  class  C  imbedded  in  the 

Riemannian  manifold  Vn+1  such  that  "there  is  a  normal 
coordinate  system  of  Rlemann  at  a  fixed  point  0  cover¬ 
ing  the  whole  manifold  Vn+1."  Then  some  characteriza¬ 
tions  of  Rlemann  n-spheres  of  the  following  type  are 
given:  Suppose  that  there  exists  an  odd  integer  s 
(1  <  s  s  n)  such  that  at  all  points  of  the  hypersurface 

Vn  the  function  p  (-  scalar  product  of  the  unit  normal 

vector  of  Vn  at  a  point  P  and  the  position  vector  of  P 
with  respect  to  0)  is  of  the  same  sign,  Mj  >  0  for 

i  =  1,  2,  •••,  s  —  1  and  either  Mg  or  Mg  is  constant; 

then  Vn  is  a  Rlemann  n-sphere.  The  case  where  Vn+1 
is  of  constant  curvature  is  first  considered.  (Math. 

Rev.  abstract) 


LEH.02:003 

Lehigh  U.  Dept,  of  Mathematics,  Bethlehem,  Pa. 

UNIQUENESS  THEOREMS  FOR  ALEKSANDROV'S 
PROBLEM  FOR  CONVEX  SURFACES  WITH  BOUND¬ 
ARY,  by  C.-C.  Hsiung.  Nov.  1858,  13p.  incl.  refs. 
(Technical  rept.  no.  2,  Pt.  B)  (AFOSR-TN-58-1088) 
(AF  48(638)215)  AD  222510  Unclassified 

A  new  proof  of  the  following  uniqueness  theorem  for 
Aleksandrov's  problem  for  two  convex  caps  S  and  S* 
is  given.  The  theorem  is:  Let  S  and  S*  be  two  orienta- 
2 

ble  convex  caps  of  class  C  with  boundaries  C  and  C*, 
respectively,  and  positive  Gaussian  curvatures  im- 

3 

bedded  in  a  three-dimensional  EucUdean  space  E  . 
Suppose  that  there  is  a  differentiable  homeomorphlsm 
H  of  the  cap  S  onto  the  cap  S*  satisfying  the  conditions 
of  Aleksandrov's  problem.  If  the  homeomorphlsm  H 
restricted  to  the  boundary  C  is  a  translation  carrying 
the  boundary  C  onto  the  boundary  C*,  then  the  homeo- 
morphism  H  is  a  translation  carrying  the  whole  cap  S 
onto  the  whole  cap  S*.  The  establishment  of  a  unique¬ 
ness  theorem  for  Aleksandrov’s  problem  for  two  con¬ 
vex  surfaces  S  and  S*  with  boundary  is  also  given. 


LEH. 02:004 

Lehigh  U.  [Dept,  of  Mathematics]  Bethlehem,  Pa. 


C.-C.  Hsiung.  [1858]  [6]p.  [AF  48(638)215] 

Unclassified 

Published  In  Mich.  Math.  Jour.,  v.  5:  25-30,  1858. 

The  purpose  of  this  paper  is  to  establish  the  following: 
Let  Mg  and  M|  be  two  oriented  two-dimensional 

Riemannian  manifolds  of  class  C^  Imbedded  In  a 
Euclidean  space  E^g  of  dimension  N  +  2  (N  >  0),  with 

boundaries  C  and  C*,  respectively,  and  with  positive 
Gaussian  curvatures  in  every  normal  direction.  Suppose 
that  there  exists  an  orientation-preserving  differentiable 
homeomorphlsm  H  of  the  manifold  Mg  onto  the  manifold 

M£  such  that  at  corresponding  points  the  manifolds  Mg 

and  MJ>  have  parallel  tang-ant  planes  and  equal  sums  of 

the  principal  radii  of  curvature  associated  with  every 
common  normal  direction.  If  the  homeomorphlsm  H 
restricted  to  the  boundary  C  is  a  translation  (strictly 
speaking:  is  induced  by  a  translation  in  the  space  EN+2) 

carrying  the  boundary  C  onto  the  boundary  C*,  then  the 
homeomorphlsm  H  is  a  translation  carrying  the  whole 
manifold  Mg  onto  the  whole  manifold  MJ. 

LEH. 01:003 

Lehigh  U.  Dept,  of  Physics,  Bethlehem,  Pa. 

CONFORMALLY  INVARIANT  WAVE  EQUATIONS  FOR 
NONLINEAR  AND  INTERACTING  FIELDS,  by  J.  A. 
McLennan,  Jr.  Nov.  16,  1856,  12P.  (AFOSR-TN-57-28) 
(AF  18(600)1462)  AD  115061  Unclassified 

Also  pubUshed  in  Nuovo  Cimento,  Series  X,  v.  5:  840- 
647,  Mar.  I,  1857. 

Derivation  of  non-Unear  conformally  Invariant  wave 
equations  for  spinors  of  arbitrary  rank  are  obtained. 
These  include  an  equation  recently  proposed  by  Gtirsey. 
In  addition,  conformally  invariant  equations  for  inter¬ 
acting  fields  are  given. 


LEH. 01:004 

Lehigh  U.  [Dept,  of  Physics]  Bethlehem,  Fa. 

THEORY  OF  FIELDS  OF  INTEGRAL  SPIN  GREATER 
THAN  ONE  (Abstract),  by  P.  Havas.  [1857]  [l]p. 

[AF  18(600)1462]  Unclassified 

Presented  at  meeting  of  the  Ar.ier.  Phys.  Soc., 
Washington,  D.  C\,  Apr.  25-27,  1857. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2: 
188-180,  Apr.  25,  1857. 


A  UNIQUENESS  THEOREM  ON  TWO-DIMENSIONAL 
RIEMANNIAN  MANIFOLDS  WITH  BOUNDARY,  by 
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Equations  describing  wave  fields  for  any  integral  spin 
have  been  established  by  Fierz.  Although  the  general 
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form  cf  the  equation  of  motion  of  singularities  of  such 
fields  was  deduced  by  Harish-Chandra,  this  does  not 
assure  the  existence  of  a  self-consistent  theory  of 
arbitrary  point  singularities.  A  general  theory  of  multi- 
pole  singularities  of  spin  zero  fields  was  given  recently, 
and  the  equations  of  motion  of  poles  and  dipoles  of  spin 
one  fields  are  well  known.  For  spins  greater  than  one 
it  has  been  found,  however,  that  it  is  not  possible  to 
have  simple  poles  whose  fields  satisfy  ail  of  Fierz' 
conditions.  It  appears  that  while  higher  poles  are  com¬ 
patible  with  the  field  equations,  no  consistent  equations 
of  motion  are  possible  for  them.  Due  to  this  absence 
of  interaction  such  fields  are  unobservable.  Thus,  at 
least  within  the  framework  of  classical  linear  field 
theories,  Interaction  of  particles  appears  to  be  possible 
only  through  (neutral  or  charged)  fields  of  spin  zero  or 
one. 


LEH.0i:005 

Lehigh  U.  [Dept,  of  Physics]  Bethlehem,  Pa. 

IMPROPER  LORENTZ  TRANSFORMATIONS,  by  J.  A. 
McLennan,  Jr.  [1957]  [4]p.  inci.  refs.  (AFOSR-TN- 
58-32)  (AF  18(600)1462)  AD  148071  Unclassified 

Also  published  In  Phys.  Rev.,  v.  109:  986-989,  Feb.  I, 
l95£ 

The  irreducible  representations  of  the  extended 
Lorentz  group,  including  the  space-  and  time-like  re¬ 
flections,  are  dl.—ussed.  It  is  shown  that  there  exist 
certain  represent*.  <ons  which  are  unique,  except  for 
possible  changes  In  sign;  that  can  be  used  to  describe 
a  particle  with  two  states  of  opposite  parity.  (Contrac¬ 
tor's  abstract,  modified) 


LEY.02:001 

Leyden  U.  Lorentz  Inst.  (Netherlands). 

DENSITY  EXPANSIONS  OF  DISTRIBUTION  FUNCTIONS. 
I.  VIRIAL  EXPANSION  FOR  FINITE  CLOSED  SYS¬ 
TEMS;  CANONICAL  E[N]SEMBLE,  by  I.  Oppenheim 
and  P.  Mazur.  Nov.  23,  1956  [I9]p.  (AFOSR-TN-57- 
147)  [AF  61(514)961]  AD  126436  Unclassified 

Also  published  In  Physlca,  v.  23:  197-215,  Mar.  1957. 

A  method  Is  presented  which  enables  one  to  obtain 
density  expansions  for  the  distribution  functions  for 
finite  systems  from  integio-dlfferential  equations  In¬ 
volving  derivatives  of  these  distribution  functions  with 

respect  to  density.  It  is  shown  that  the  X  coefficient 
In  the  density  expansion  Is  a  polynomial  In  i/N  of  de¬ 
gree  X .  Explicit  algebraic  recursion  relations  are  ob¬ 
tained  for  these  coefficients.  The  results  obtained  are 
derived  under  the  assumption  of  periodic  boundary  con¬ 
ditions  and  a  study  of  this  concept  is  given.  (Contrac¬ 
tor's  abstract) 


LEY.02:002 

Leyden  U.  Lorentz  Inst.  (Netherlands). 

DENSITY  EXPANSIONS  OF  DISTRIBUTION  FUNCTIONS. 
H.  DENSITY  EXPANSIONS  IN  THE  GRAND  CANONICAL 
ENSEMBLE,  by  P.  Mazur  and  I.  Oppenheim.  Nov.  23, 
1956  [9]p.  (AFOSR-TN-57-148)  [AF  61(514)961] 

AD  126437  Unclassified 

Also  published  In  Physlca,  v.  23:  216-224,  Mar.  1957. 

The  techniques  of  the  grand  canonical  ensemble  are  used 
to  obtiiin  density  expansions  for  distribution  functions 
from  :.ntegro -differentia!  equations  Involving  derivatives 
of  these  functions  with  respect  to  density.  The  results 
apply  to  classical  and  quantum  systems.  A  product  con¬ 
dition  for  the  distribution  functions  is  obtained.  (Con¬ 
tractor's  abstract) 


LEY.02:003 

Leyden  U.  Lorentz  Inst.  (Netherlands). 

DENSITY  EXPANSIONS  OF  DISTRIBUTION  FUNCTIONS. 
ID.  ON  THE  MOLECULAR  THEORY  OF  DIELECTRIC 
POLARIZATION,  by  M.  Mandei  and  P.  Mazur.  Jan.  1958, 
19p.  incl.  refs.  (AFOSR-TN-53-230)  (AF  61(514)961) 

AD  154133  Unclassified 

Also  published  In  Physlca,  v.  24:  116-128,  1958. 

A  general  statistical  mechanical  formalism  is  presented 
which  yields  a  closed  expression  for  the  dielectric  con¬ 
stant  of  a  system  of  polarizable  dipoles  In  terms  of  aver¬ 
ages  over  molecular  quantifier.  The  validity  of  this  gen¬ 
eral  formula  is  not  restricted  to  a  spherical  sample. 
Some  general  aspects  of  the  theory  of  dielectric  polari¬ 
zation  are  discussed  on  the  basis  of  the  present  formal¬ 
ism.  An  explicit  expression  Is  also  derived  for  the  total 
electrostatic  energy  of  the  system.  (Contractor's  ab¬ 
stract) 

LEY.02:004 

Leyden  U.  [Lorentz  Inst.]  (Netherlands). 

DENSITY  EXPANSIONS  OF  DISTRIBUTION  FUNCTIONS. 
IV.  SOME  PROPERTIES  OF  THE  WIGNER  DISTRIBU¬ 
TION  FUNCTION  IN  QUANTUM  STATISTICS,  by  S.  R. 
de  Groot.  Jan.  1958,  IOp.  inci.  refs.  (AFOSR-TN-58- 
231)  (AF  61  (514)96 1)  AD  154231  Unclassified 

The  "Uouvilie  equation''  for  the  Wigner  distribution 
function  and  the  equation  for  the  time  derivative  of  the 
average  of  an  arbitrary  dynamical  variable  for  a  system 
described  by  an  arbitrary  Hamiltonian  are  derived.  It 
Is  shown  the  results  of  Irving  and  Zwanzlg  (Jour.  Chem. 
Phys.,  v.  19:  1171,  1951)  for  special  Hamiltonians  and 
dynamical  variables  can  be  obtained  from  the  general 
scheme.  (Contractor's  abstract) 
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LEY.02:005 

Leyden  U.  [Lorentz  Inst.]  (Netherlands). 

DENSITY  EXPANSIONS  OF  DISTRIBUTION  FUNCTIONS. 
V.  STATISTICAL  MECHANICS  OF  MATTER  IN  AN 
ELECTROMAGNETIC  FIELD.  MOMENTUM  BALANCE 
OF  SYSTEMS  WITH  MAGNETIZATION  AND  POLARI¬ 
ZATION.  {PRELIMINARY  CONSIDERATIONS),  by  S.  R. 
de  Groot.  Jan.  1958,  18p.  (AFOSR-TN-58-232)  (AF  61- 
(514)961)  AD  154135  Unclassified 

A  classical  statistical  mechanical  derivation  is  given 
of  the  macroscopic  momentum  balance  equation  for  an 
uncharged  fluid  with  magnetization  and  polarization  in 
an  external  electromagnetic  field.  The  theory  is  based 
on  the  classical  equations  o(  motion  for  the  constit¬ 
uent  particles  obtained  from  the  so-called  second  order 
Darwin  La  gran  gi  an.  The  pressure  and  the  pondero- 
motive  force  in  the  fluid  are  defined  in  terms  of  aver¬ 
ages  over  microscopic  quantities.  (Contractor’s 
abstract) 


LEY.02:006 

Leyden  U.  (Lorentz  Inst.]  (Netherlands). 

DENSITY  EXPANSIONS  OF  DISTRIBUTION  FUNCTIONS. 
VI.  ON  THE  THERMODYNAMICAL  THEORY  OF  RE¬ 
LAXATION  PHENOMENA:  ACOUSTICAL  RELAXATION, 
by  S.  R.  de  Groot.  Jan.  1958,  13p.  (AFOSR-TN-58-233) 
(AF  61(514)961)  AD  154136  Unclassified 

Hie  thenr.odynMnie  theory  of  aeoustleal  relaxation  la 
reviewed.  The  theory  is  set  up  for  a  fluid  in  which 
heat  conduction,  viscosity  and  a  relaxation  phenomenon 
may  occur.  Two  approximations  are  considered.  In 
the  first  all  irreversibility,  except  the  relaxation,  is 
neglected;  in  the  second  the  other  irreversible  phenom¬ 
ena  are  taken  into  account  in  first  order.  In  both  cases 
expressions  are  derived  for  the  velocity  of  sound.  The 
well-known  fact  is  established  that  for  low  frequencies, 
the  relaxation  gives  rise  to  a  contribution  to  the  bulk 
viscosity.  (Contractor's  abstract) 


LEY.02-.007 

Leyden  U.  [Lorentz  Inst.]  (Netherlands). 

DENSITY  EXPANSIONS  OF  DISTRIBUTION  FUNC¬ 
TIONS.  [Final]  technical  rept.  Jan.  1958,  3p.  (AFOSR- 
TR-58-42)  (AF  61(514)961)  AD  154137  Unclassified 

The  research  performed  under  this  contract  in  the 
field  of  statistical  mechanics  is  summarized.  Abstracts 
are  presented  describing  the  various  aspects  of  the 
work.  Die  studies  have  included;  the  development  of 
new  methods  of  obtaining  density  expansions  for  the 
partial  distribution  functions  of  fluid  systems,  with 
die  help  of  lntegro-differentiai  equations;  the  develop¬ 


ment  of  a  general  statistical  mechanical  formalism  on 
the  theory  of  dielectric  polarization;  an  investigation 
of  some  properties  of  the  Wigner  distribution  function; 
an  extension  of  the  statistical  mechanical  theory  of  the 
ponderomotive  force  in  polarizable  systems  to  include 
systems  with  magnetic  interactions;  a  survey  of  existing 
theories  of  relaxation  phenomena;  and  clarification  of 
the  Curie  principle  on  the  influence  of  symmetry  proper¬ 
ties  of  matter  on  the  coupling  of  irreversible  process. 


Libre  U.,  Brussels  (Belgium),  see  Free  U.  of  Brussels 
(Belgium). 


LIE. 03; 001 

Lifege  U.  Inst,  of  Astrophysics,  Colnte-Sclessln  (Belgium). 

SOME  RECENT  APPLICATIONS  OF  NUCLEAR 
QUADRUPOLE  RESONANCE  IN  STRUCTURAL  AND 
RADIATION  CHEMISTRY,  by  J.  Duchesne.  [1958] 

13p.  incl.  tables,  refs.  (AFOSR-TN-58-350)  (AF61- 
(514)1212)  AD  154255  Unclassified 

Also  published  in  Chem.  Soc.  Sympocla,  Bristol  (Gt. 
Brit.),  1958  (Special  publication  no.  12)  London,  Die 
Chem.  Soc.,  1958,  p.  235-244. 

Applications  of  nuclear  quadrupole  resonance  are 
restricted  to  a  limited  class  of  Isotopes,  since  nuclei 
with  0  or  half  unit  spins  have  no  quadrupole  moment. 

The  detection  of  direct  quadrupole  spectra  and  the 
nature  of  chemical  bonds  are  discussed.  Quadrupole 
eoupUng  cjistaiits  upon  condensation  are  found  to  vary 
from  2  to  12%.  The  changes  observed  vary  according 
to  the  number  of  H^  atoms  in  the  molecule  and  follow 

the  changes  of  the  electric  dipole  moments.  Fine  struc¬ 
ture  and  high  energy  radiation  effects  are  also  investi¬ 
gated. 


LIE. 03:002 

Liege  U.  Inst,  of  Astrophysics,  Colnte-Sclessin  (Belgium). 

NOTES  ON  NUCLEAR  QUADRUPOLE  RESONANCE  IN 
SOLIDS,  by  J.  Duchesne.  [1958]  31p.  incl.  diagr.  table, 
refs.  (Technical  scientific  note  no.  1)  (AFOSR-TN-58- 
815)  (AF  61(514)1212)  AD  202638  Unclassified 

The  study  of  the  damage  produced  in  solids  by  high 
energy  radiation  is  based  on  a  systematic  analysis  of 
the  changes  in  the  intensity  of  nuclear  quadrupole  reso¬ 
nance  resulting  from  imperfections  induced  in  a  crystal 
lattice.  The  following  results  were  obtained  by  using 
y-rays:  (1)  among  the  halogenated  organic  compounds, 
the  aromatics  are  more  radiation  resistant  than  the  ionic 
and  alicyclic  compounds:  (2)  the  accumulation  of  chlo¬ 
rines  on  an  aromatic  ring  does  not  seriously  affect 
radiation  damage;  (3)  among  ihe  halogenated  derivatives 
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of  benzene,  p-dibromobenzene  has  a  weak  radiation 
resistance;  (4)  the  presence  of  an  OH  radical  in  lodo- 
phenols  seems  to  be  responsible  for  the  radiosensitivity 
of  these  compounds;  (5)  sulphur  acts  as  a  good  protec¬ 
tor  in  iodoform;  (6)  the  molecular  radiation  resistance 
is  approximately  independent  of  the  nature  of  the  sub¬ 
stituted  halogen  in  the  case  of  molecules  composed  of 
at  least  2  benzene  rings;  (7)  the  degree  of  delocaliza¬ 
tion  of  the  rr  -electrons  seems  to  govern  the  radiation 
resistance  among  the  aromatics;  and  (8)  none  of  the 
post-effects  characteristic  as  a  sequel  in  vacuum  occur 
from  irradiation  of  CHIg.gSg  in  an  oxygen  atmosphere. 

A  special  study  was  undertaken  concerning  the  actions 
of  fast  neutrons  in  NaCiOg  and  evidence  was  obtained 

that  their  efficiency  in  producing  damage  is  about  10 

60 

times  greater  than  that  of  y-rays  from  Co  .  The 
problem  of  the  slope  of  the  resonance  lines  is  discussed 
and  suggestions  are  made  in  the  distribution  of  the 
field  gradients  and  in  the  part  played  by  the  induced  im¬ 
purities  in  the  protective  effects.  (Contractor's  ab¬ 
stract) 


LIE. 04:001 

Liege  U.  Inst,  of  Experimental  Therapeutics,  Brussels 
(Belgium). 

STUDIES  ON  THE  MINERAL  FRACTION  OF  BONE 
AND  TEETH,  by  M.  J.  Dallemagne,  C.  Fabry  and 
others.  Technical  rept.  June  1,  1956-May  31,  1957,  lv. 
lncl.  diagrs.  tables.  (AFOSR-TN-57-405)  (AF  81(514)- 
940)  AD  132483  Unclassified 

Experiments  were  conducted  (1)  to  establish  whether 
the  surface  calcium  reaction  observed  during  immersion 

of  bone  salts  in  45CaCig  solutions  are  followed  by  an 

exchange  of  the  calcium  atoms  of  the  phosphate  lattice; 
(2)  to  determine  the  nature  of  the  so-called  recrystal¬ 
lization  process  of  bone  salts;  (3)  to  compare  the  calci¬ 
um  exchange  reaction  with  the  phosphorus  exchange 
reaction;  (4)  to  study  the  calcium  exchange  reaction  of 
dentin;  and  (5)  to  compare  the  Infrared  absorption  spec¬ 
tra  of  bone  salts  and  of  synthetic  calcium  phosphates 
of  various  calcium  contents  (pseudoapatites)  to  obtain 
information  concerning  the  position  of  the  COg  groups 

and  the  nature  of  the  water  contents  of  bone  salts. 


LIE. 04-002 

Liege  U.  Inst,  of  Experimental  Therapeutics,  Brussels 
(Belgium). 

(EXCHANGEABLE  CALCIUM  OF  THE  MINERAL  SUB¬ 
STANCE  OF  THE  BONE  STUDIED  WITH  THE  AID  OF 

Ca45.  HI.  RECRYSTALLIZATION  CF  BONE  SALTS.] 


LIE. 04:001  -  LIE.04:004 


Le  calcium  ^changeable  de  la  substance  minfrale  de 
45 

l'os  6tudi6  a  i'aide  du  Ca.  m.  Recristallisation  des 
sels  osseux,  by  M.  J.  Dallemagne,  P.  Bodson,  and  J. 
Ueten.  [1958]  [13]p.  incl.  diagrs.  tables,  refs.  (AF  61- 
(514)940)  Unclassified 

Published  in  Bull.  Soc.  Chim.  Biol.,  v.  40:  233-245, 

Mar.  2l,  1958. 

Experiments  were  conducted  which  reveal  the  following: 
45  40 

(1)  Ca  ions  exchange  with  Ca  ions  on  the  surface  of 
the  microcrystals.  There  are  two  possible  interpreta¬ 
tions:  (a)  these  calcium  ions  are  located  on  the  real  sur¬ 
face  of  the  microcrystals  of  a  hydrated  calcium  phosphate 
with  a  Ca/P  ratio  of  2.26  and  with  the  same  lattice  as 
hydroxyapatite;  (b)  these  calcium  ions  are  chemisorbed 
at  the  surface  of  microcrystais  of  a  defect  phosphate; 

45 

(2)  the  surface  exchanged  Ca  Ions  probably  migrate 
into  the  lattice  by  diffusion  and  are  entrapped  betweer. 
the  crystalline  particles  which  agglomerate;  (3)  these 
two  phenomena  are  temperature  dependant;  (4)  their 
occurrence  does  not  require  the  presence  of  a  water 
phase.  However,  the  migration  of  the  surface  Ions  Into 
the  crystals  occurs  when  3  parts/100  of  adsorbed  water 
are  still  present  in  the  solid  phase;  (5)  these  two  phe¬ 
nomena  correspond  to  the  aging  process  of  bone  salts, 
their  starting  point  is  the  mineralization  of  bone;  and 

(6)  apparently  only  a  fraction  of  bone  sails  COg  is  located 

at  the  surface  of  the  microcrystais.  (Contractor's  ab¬ 
stract) 


UE.04-.003 

Llfege  U.  Inst,  of  Experimental  Therapeutics,  Brussels 
(Belgium). 

[METHOD  OF  DETERMINATION  OF  THE  ISOTOPIC 
EXCHANGE  OF  CARBONATE  IONS  OF  A  SOLID] 
Mithode  de  dJtermination  de  Exchange  lsotopique  des 
ions  carbonate  d'un  solide,  by  C.  Fransols.  [1958] 

[6]p.  lncl.  diagr.  (AF  61(5i4)940)  Unclassified 

Published  In  Bull.  Soc.  Chim.  Biol.,  v.  40:  519-525, 

May  9,  1958. 

The  method  for  calculating  the  percentage  of  isoionic 
exchange  between  a  solid  and  -■  solution  containing  a 
radioactive  ion  was  recalled.  A  description  was  then 
given  of  a  technique  applica!  le  to  the  carbonate  ions  of 
a  solid.  (Contractor's  abstract) 

LIE. 04:004 

Liege  U.  Inst,  of  Experimental  Therapeutics,  Brussels 
(Belgium). 

(REGARDING  THE  IS010N1C  EXCHANGE  OF  THE 
PHOSPHORUS  OF  BONE  SALTS]  A  propos  de  Exchange 
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ME.  05:001;  LIE.  06:001; 

LAD.  01:001,  002 

i3oionique  du  phosphore  des  sels  osseux,  by  P.  Bodson. 
[1958]  [16]p.  incl.  diagrs.  tables,  refs.  (AF  61  [514)940) 

Unclassified 

Published  in  Bull.  Soc.  Chim.  Biol.,  v.  40:  683-698, 

June  9,  195ff. 

As  the  Ca/P  ratio  of  bone  salts  is  high,  the  phenome¬ 
non  of  exchange  with  radioactive  phosphorus  is  accom¬ 
panied  by  fixation  of  PO^5  ions.  First  the  values  of 

this  fixation,  its  influence  on  calculated  rates  of  ex¬ 
change  were  examined  and  the  exchange  itself  was 
studied.  On  the  mineralized  bone,  figures  obtained  for 
percentage  of  phosphorus  exchange  were  close  to  those 
mentioned  for  calcium  in  the  literature.  Fractionated 
dissolution  shows  that  heating  modifies  identical'y  ac¬ 
cessibility  of  P045  or  Ca++  ions  previously  exchanged. 

Lastly,  exchanges  carried  out  on  total  bone  give  higher 
figures  than  for  mineralized  bone,  but  again  for  a  single 
sample  of  total  bone,  results  obtained  for  PO.^  ions  are 

similar  to  those  obtained  for  Ca++.  For  each  of  the  two 
ions,  exchange  rate  is  lower  at  the  beginning  of  the  ex¬ 
periment,  this  being  apparently  due  to  diffusion  re¬ 
stricted  by  the  presence  of  organic  matter.  These  re¬ 
sults  therefore  show  that  amounts  of  Ca++  and  P04 

situated  on  the  surface  of  microcrystals  or  microcrys¬ 
talline  aggregates,  represent  the  same  percentage 
of  the  total  amount  of  each  of  these  ions.  Heating 
(300°C),  while  modifying  the  general  structure  of  the 
mineral  bone  substance,  does  not  bring  about  the  appear¬ 
ance  of  a  molecule  of  different  structure.  (Contractor's 
abstract) 


IE. 05:001 

;ege  U.  Inst,  of  Experimental  Therapeutics,  Brussels 
(Belgium). 

I  EXCHANGEABLE  CALCIUM  OK  THE  MINERAL  SUB¬ 
STANCE  OF  THE  BONE  STUDIED  WITH  THE  AID  OF 

Ca45.  IV.  CRITICAL  STUDY  OF  EXPERIMENTAL 
CONDITIONS]  Le  calcium  ^changeable  de  la  substance 

45 

mintrale  de  l'os  f  tudi&  a  l'aide  du  Ca.  IV.  Etude 
critique  des  conditions  exptrimentales,  by  L  Richelle 
and  M.  J.  Dallemagne.  [1958]  [19]p.  incl.  dlagrs.  tables, 
refs.  (AF  61(514)1175)  Unclassified 

Published  in  Bull.  Soc.  Chim.  Biol.,  v.  40:  1133-1151, 
Sept.  10,  1958. 

It  has  been  demonstrated  that  pertinent  exchange  per¬ 
centage  values  are  only  obtained  in  some  well  defined 
experimental  conditions,  when  bone  salts  are  concerned. 
When  those  conditions  are  fulfilled,  no  information  as 
to  the  real  molecular  structure  of  bone  salts  can  be 
obtained.  (Contractor's  abstract) 


LIE. 06:001 

Liege  U.  Inst,  of  Experimental  Therapeutics,  Brussels 
(Belgium). 

EVIDENCE  OF  RECRUITING  RESPONSES  IN  THE 
CAT’S  MESENCEPHALIC  RETICULAR  FORMATION, 
by  J.  Schlag.  [1953]  [2]p.  (AF  61(052)22)  Unclassified 

Published  in  Experientia,  v.  14:  297-298,  1958. 

Since  it  is  apparent  that  an  ascending  influence  exists 
between  the  rostral  and  caudal  parts  of  the  so-called 
centrencephalic  structures,  it  seemed  interesting  to 
test  the  reverse  possibility,  namely  a  feedback  action 
of  the  thalamus  upon  the  brain  stem  reticular  formation. 
This  was  done  by  looking  for  recruiting  responses  in  the 
mesencephalic  region.  The  results  of  the  experiments 
conducted  demonstrate  the  back  action  of  the  diffusely 
projecting  system  of  the  thalamus  on  mesencephalic 
regions  which  are  physiologically  considered  as  belonging 
to  the  reticular  system. 


LAD.01:001 

Little,  Arthur  D.,  Inc.,  Cambridge,  Mass. 

THE  IGNITION  OF  GASES  BY  ELECTRICALLY 
HEATED  WIRES,  PART  I,  by  L.  E.  Ashman  and  W.  E. 
Gordon.  Jan.  19.  1958,  19p.  incl.  illus.  diagrs.  (AFOSR- 
TN-58-1010)  (AF  18(603)109)  AD  206153 

Unclassified 

If  a  1-1/2-cm  length  of  2-mil  tungsten  wire  is  heated  in 
a  period  of  about  100  psec,  such  as  by  the  discharge  of 
a  condenser,  at  the  end  of  the  heating  period,  the  temper¬ 
ature  distribution  along  the  wire  is  essentially  flat. 

This  fact  is  used  in  an  investigation  of  the  ignition  of 
gases  by  electrically  heated  wires.  Since  the  tempera¬ 
ture  distribution  is  flat,  the  current  to  maintain  the  center 
of  the  wire  at  a  constant  temperature  is  a  measure  of  the 
heat  flux  from  the  wire  to  the  gas.  A  theoretical  analysis 
of  the  heat  flow  shows  that  the  temperature  of  the  center 
of  the  wire  is  independent  of  end  losses  for  about  100 
psec.  A  general  formulation  of  the  problem  is  applicable 
to  wires  of  any  length  and  diameter.  (Contractor’s  ab¬ 
stract) 


LAD.01.002 

Little,  Arthur  D.,  Inc.,  Cambridge,  Mass. 

THE  IGNITION  OF  GASES  BY  ELECTRICALLY 
HEATED  WIRES,  PART  II,  by  W.  E.  Gordon,  L.  E. 
Ashman,  and  A.  Buchler.  Apr.  1,  1958,  16p.  illus.  diagrs. 
refs.  (AFOSR-TN-58-IOll)  (AF  18(603)109) 

AD  206154  Unclassified 

Experiments  were  conducted  on  the  ignition  of  gases  with 
constant  temperature  wire  ignition  sources.  The  ignition 
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ol  stoichiometric  methane-air  and  stoichiometric  hydro¬ 
gen-air  mixtures  is  characterized  by  an  ignition  delay 
where  no  visible  flame  appears.  The  nature  of  the  igni¬ 
tion  delay  differs  between  the  two  mixtures.  In  the  case 
of  the  methane-air  system  an  exothermic  reaction  oc¬ 
curs  during  the  preignition  period.  11118  preignition 
reaction  propagates  at  a  velocity  and  for  a  period  of 
time  that  depend  upon  the  temperature  of  the  wire. 

Near  the  end  of  this  period,  the  reaction  accelerates  to 
a  more  rapidly  propagating  flame  front.  In  the  hydrogen- 
air  mixture  no  measurable  reaction  occurs  during  the 
prelgnitlon  period.  These  observations  suggest  that 
the  methane-air  reaction  is  at  least  partially  thermal 
in  character  while  the  hydrogen-air  reaction  is  essen¬ 
tially  due  to  a  chain  carrier  mechanism.  Some  effects 
of  wire  size,  wire  composition,  and  gas  pressure  on  the 
ignition  delay  have  been  investigated  for  the  case  of  the 
hydrogen-air  mixture.  For  a  given  wire  temperature, 
the  ignition  delay  increases  when  either  the  diameter 
of  the  wire  or  the  gas  pressure  are  reduced.  The  mag¬ 
nitude  of  this  reduction  in  ignition  delay  agrees,  at 
least  to  a  first  approximation,  with  theoretical  consid¬ 
erations  of  the  effect  of  wire  size  and  gas  pressure  on 
ignition  delay.  (Contractor's  abstract) 


LIT.01-.002 

Litton  Industries.  Research  Labs.,  Beverly  Hills,  Calif. 

(HIGH  VACUUM  TEST  FACILITIES]  by  S.  Hansen  and 
R.  A.  Roche.  Monthly  progress  rept.  July  18,  1957 
(16]p.  lncl.  illus.  refs.  (AFOSR-TN-58-239)  (AF  18- 
(600)1498)  AD  154141  Unclassified 

Continued  trouble  has  been  experienced  with  the  mechan¬ 
ical  pumps  since  substitution  of  Trl-C  resyl-Phosphate 
for  pump  oil.  It  appears  that  passing  dry  air  through 
the  pumps  may  result  In  sufficient  Improvement  In 
pumping  characteristics  to  allow  for  continuing  the  use 
of  T.C.P.  The  medical  Instrumentation  is  now  working 
satisfactorily;  however,  considerable  difficulty  was  ex¬ 
perienced  In  eliminating  noise  from  the  medical  signal 
leads.  Eight  trial  inhabited  runs  were  undertaken  during 
this  month.  Two  runs  were  aborted  due  to  difficulty 
with  medical  instrumentation  and  one  was  aborted  due 
to  a  decrease  in  partial  oxygen  pressure  as  a  result  of 
an  air  leak  in  the  COj  analyzer.  The  other  runs  were 

considered  successful.  On  one  run  an  equivalent  altitude 
of  85  miles  was  reached  during  the  test.  A  series  of 
tests  were  run  to  evaluate  the  transient  conditions  re¬ 
sulting  from  operation  of  the  emergency  air  system. 
Results  Indicate  that  the  noise  levels  and  temperatures 
experienced  following  operation  of  the  emergency  sys¬ 
tem  are  higher  than  desirable  but  are  acceptable  on  an 
interim  basis  until  system  modifications  can  be  made. 
The  research  study  of  past  work  relating  to  the  proposed 
thermal  equilibrium  experiment  has  been  completed. 

It  has  teen  determined  that  much  of  the  data  regarding 
specific  characteristics  of  materials  (reflectivity, 
emisslvlty  vs.  wavelength)  is  already  available.  There 
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fore,  the  expenditure  of  effort  in  this  area  cannot  be 
recommended.  (Contractor's  abstract) 


LIT.01:003 

Litton  Industries.  Research  Labs.,  Beverly  Hills,  Calif. 

THE  INHABITED  HIGH  VACUUM  LABORATORY. 

Final  rept.  Jan.  8,  1958,  lv.  incl.  illus.  diagrs.  tables. 
(AFOSR-TR- 58-14)  (A  F  18(600)1498)  AD  148105 

Unclassified 

A  prototype  laboratory  chamber  is  described  which 
provides  the  means  of  human  occupancy,  observations, 
and  manual  operations  in  an  environment  maintained  at 
an  absolute  pressure  of  the  order  of  one  billionth  of  an 
atmosphere.  The  chamber  is  8  ft  in  diameter  and  15  ft 
long.  The  occupant  is  provided  with  a  unique  pressure 
suit  which  is  supplied  with  oxygen  for  breathing  and  ven¬ 
tilation  and  allows  for  manual  manipulations  requiring 
considerable  dexterity.  The  Instrumentation,  controls, 
and  auxiliaries  which  supplement  this  laboratory  chamber 
make  the  laboratory  a  complete  facility  ior  experimenta¬ 
tion  and  study  under  conditions  which  closely  simulate 
outer  space.  Several  problems  were  associated  with 
solutions  adequate  to  the  existing  boundary  conditions. 
These  Included  the  design,  fabrication,  and  test  (1)  of 
constant  volume  enclosure!)  for  the  human  arm,  wrist, 
and  hand  which  allow  free  and  low  effort  manipulation 
at  an  Internal  pressure  of  5  psl  (above  outside  ambient); 
(2)  of  a  recirculating  breathing  and  ventilating  systom 
designed  to  maintain  human  comfort  in  absolute  vacuum; 
and  (3)  of  a  unique  lead  detection  device  used  by  the 
occupant  to  pinpoint  leaks  from  the  inside  of  the  labora¬ 
tory  chamber.  The  preliminary  design  was  completed 
of  an  airlock  to  permit  entrance  and  egress  of  the  in¬ 
habitant  and  equipment  without  materially  disturbing  the 
vacuum  in  the  inner  chamber. 


LIT, 02:001 

Litton  Industries.  Space  Research  Labs.,  Beverly  Hills, 
Calif. 

LITTON  RESEARCH  ON  PLASMA  ACCELERATION 
(Abstract),  by  G.  Fonda-Bonardt.  [1958]  [l]p.  (Bound 
with  Its  AFOSR-TR -58-1 25;  AT  162274)  (AF49(nSP 
345]  Uncisslfied 

Presented  at  Conf.  on  Ion  and  Plasma  Research, 
Maryland  U.,  College  Park,  Sept.  30-Ort.  2,  1958. 

The  magnetohydrodynamics  of  accelerating  gas  plasmas 
is  being  studied.  The  magnetic  field  employed  may  be 
considered  to  be  a  radial  field  which  is  swept  linearly 
with  constant  acceleration.  That  portion  of  the  field 
which  is  of  interest  is  produced  within  a  long  evacuated 
glass  tube  coincident  with  the  axis  of  travel  of  the  mag¬ 
netic  field.  A  small  quantity  of  pre-lonized  gas  is  ad¬ 
mitted  at  the  end  of  the  tube  coincident  with  the  start  of 
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the  field's  acceleration  down  the  tube.  The  action  of 
die  moving  field  is  to  fully  ionize  the  gas  and  pinch  it 
into  a  conducting  toroid.  The  reaction  between  the 
toroid  current  and  the  radial  field  results  in  the  toroid 
of  plasma  being  accelerated  down  the  tube  at  a  velocity 
slightly  less  than  that  of  the  magnetic  field.  The  method 
of  achieving  the  desired  field  makes  use  of  a  series  of 
single  turn  coils  wound  concentric  with  the  evacuated 
tube  and  appropriately  spaced  along  its  length.  These 
are  excited  in  sequence  to  develop  the  moving  field. 
Electric  energy  is  provided  by  individual  high  voltage 
capacitors  of  appropriate  energy  which  are  discharged 
through  the  coils  in  sequence. 


LOC.01:003 

Lockheed  Aircraft  Corp.  Missile  Systems  Dlv.,  Palo 
Alto,  Calif. 

FREE  OSCILLATIONS  OF  A  GAS  IN  AN  ELASTIC 
CYLINDRICAL  SHELL,  by  H.  V.  Hahne.  Aug.  20,  1857, 
28p.  lncl.  dlagrr.  (Technical  note  no.  2;  rept.  no. 
LMSD-2160)  (AF06R-TN-57-348)  (AF  18(603)146) 

AD  132421  Unclassified 

Acoustic  oscillations  of  a  compressible  gal  contained 
in  an  elastic  cylindrical  shell  are  investigated.  The 
mass  and  the  elastic  properties  of  the  shell,  as  well  as 
the  coupling  between  the  gas  and  the  shell,  are  taken 
into  consideration.  First,  the  general  case  which  In¬ 
cludes  all  possible  modes  Is  considered,  and  the  fre¬ 
quency  equation  1s  derived.  Then  the  two  special  cases 
of  purely  tangential  and  of  purely  longitudinal  modes 
are  considered.  For  the  tangential  modes  numerical 
results  for  an  assumed  configuration  are  obtained  and 
compared  to  those  for  an  elastic  shell  in  vacuum  and 
for  a  rigid  shell  of  analogous  dimensions.  It  Is  found 
that,  for  the  tangential  modes,  certain  natural  fre¬ 
quencies  of  the  elastic  gas-filled  shell  resemble  closely 
the  natural  frequencies  of  a  gas  in  a  rigid  shell,  while 
the  remaining  natural  frequencies  are  quite  similar  to 
the  frequencies  of  an  elastic  shell  in  vacuum. 


LOC.01:004 

Lockheed  Aircraft  Corp.  Missile  8ystems  Div.,  Palo 
Alto,  CaUf. 

A  SANDWICH  BURNER  MODEL  FOR  THE  COMPOSITE 
SOLID  PROPELLANT,  by  W.  Nachbar  and  J.  M.  Parkr. 
Sept  25,  1857,  38p.  lncl.  diagri.  (Rept.  no.  LMSD-2191) 
(AFOSR-TN-57-418)  (AF  18(603)146)  AD  132487 

Uncla*  lifted 

An  Idealized  solid  propellant  sandwich  burner,  composed 
of  alternating  flat  slabs  of  fuel  and  oxidizer  which  are 
Ignited  edgewise,  is  proposed  for  theoretical  study  of 
the  functional  relationship  of  the  regression  rate,  pres¬ 
sure,  and  surface  temperature  in  the  combustion  of 
composite  solid  propellants,  and  the  dependence  of  this 


relationship  on  geometry  and  on  physical  and  chemical 
material  properties.  The  work  of  H.  N.  Powell  on  the 
gaseous  sandwich  burner  is  reviewed  in  detail  to  clarify 
the  assumptions  and  certain  mathematical  procedures 
used  there.  An  eigenvalue  problem  tor  the  solid  propel¬ 
lant  sandwich  is  formulated  in  two  ways:  one,  by  an  ex¬ 
tension  of  Powell's  analysis,  and,  two,  by  an  application 
of  the  Shvab-Zeldovitch  approach.  (Contractor's  abstract) 


LOC. 01:005 

Lockheed  Aircraft  Corp.  [Missile  Systems  Dlv.]  Palo 
Alto,  Calif. 

OSCILLATIONS  OF  A  GAS  IN  AN  ELASTIC  CYLINDRI¬ 
CAL  SHELL,  by  H.  V.  Hahne.  [1858]  [8]p.  lncl.  dlagrs. 
(AF  18(603)146)  Unclassified 

Published  in  Proc.  Third  U.  S.  Nat'l.  Congress  of 
Appl.  Mech.,  Brown  U.,  Providence,  R.  I.  (June  11-14, 
1838),  N.  Y.,  Amer.  Soc.  Mech.  Engineers,  1858, 
p.  753-760. 

An  analysis  is  made  of  the  natural  frequencies  and 
modes  of  oscillation  of  a  compressible  gas  contained 
in  an  elastic  cylindrical  shell.  The  mass  and  the  elastic 
properties  of  file  shell,  as  well  as  the  coupling  between 
the  gas  and  the  shell  are  taken  into  consideration.  First, 
the  general  case  which  Includes  all  possible  modes  and 
their  combinations  is  considered,  and  the  Corresponding 
frequency  equation  is  derived.  This  general  frequency 
equation  is  then  reduced  to  two  special  cases,  that  of 
purely  circumferential  and  that  of  purely  Longitudinal 
modes.  Numerical  solutions  of  the  frequency  equation 
are  obtained  for  the  circumferential  modes  of  a  gas- 
filled  steel  shell  of  given  dimensions.  (Contractor’s 
abstract) 


LON.OLOOl 

London  U.  Imperial  Coll,  of  Science  and  Tech.  (Gt.  Brit.). 

THE  ANALOGUE  SOLUTION  OF  TEMPERATURE  DIS¬ 
TRIBUTION  AND  EXTINCTION  IN  AN  IDEALIZED 
CYLINDRICAL  FLAME,  by  D.  8.  Spalding  and  M.  D. 
Samaln.  Jan.  1858  [17]p.  lncl.  diagrc.  (AFOSR-TN-58- 
216)  (AF  61(514)1014)  AD  154117  Unclassified 

To  assist  the  theoretical  study  of  combustion  problems 
a  resistance  network  analogue  has  been  built.  The  ana¬ 
logue  solves  one  dimensional  nonlinear  heat  conduction 
and  generation  problems  with  two  point  boundary  condi¬ 
tions.  Die  particular  problem  studied  is  the  extinction 
of  a  pepper  pot  combustion  chamber  as  Influenced  by 
turbulence  level.  The  analogue  consists  of  a  line  of  re¬ 
sistances.  The  voltages  at  the  network  points  are  ana¬ 
logous  to  temperature.  Currents  Injected  Into  the  net¬ 
work  points  are  aiialogous  to  heat  released  at  those 
points.  The  network  points  are  scanned  automatically 
by  a  rotating  switch  and  *  function  generator  Is  used  to 
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adjust  the  currents  at  each  point.  Hie  analogue  pro¬ 
duces  a  solution  in  a  few  seconds  and  the  resulting 
temperature  distribution  and  reaction  distribution  is 
displayed  on  a  cathode  ray  tube  along  with  the  function 
generator  input/output  curve.  (Contractor's  abstract) 


LON.01:002 

London  U.  Imperial  Coll,  of  Science  and  Tech.  (Gt.  Brit.). 

APPROXIMATE  SOLUTIONS  OF  TRANSIENT  AND  TW 
TWO-DIMENSIONAL  FLAME  PHENOMENA:  CON¬ 
STANT-ENTHALPY  FLAMES,  by  D.  B.  Spalding. 

[1958]  [21]p.  lncl.  dlagrs.  tables.  (AFOSR-TN-58-807) 
(AF  61(514)1014)  AD  202362  Unclassified 

Also  published  in  Proc.  Royal  Soc.  (London),  v.  245A: 


The  'profile'  methods  of  boundary-layer  theory  are 
adapted  to  predict  the  behavior  of  the  transient  flames 
resulting  from  contact  of  semi-infinite  burnt  and  un¬ 
burnt  gas  masses,  contact  of  unburnt  gas  with  an  adia¬ 
batic  catalyst,  immersion  of  a  finite  slab  of  unburnt 
gas  in  a  large  mass  of  hot  gas,  and  immersion  of  a 
finite  slab  of  burnt  gas  in  a  large  mas:  sf  ssbumi. 
Comparison  with  some  exact  solutions  suggests  that 
the  accuracy  is  normally  better  than  20%.  The  method 
is  simple  to  use.  The  results  are  also  relevant  to  two- 
dimensional  steady-state  flames. 


LON.02:001 

London  U.  Imperial  Coll,  of  Science  and  Tech.  (Gt.  Brit.). 

RESEARCH  ON  THE  CREEP  OF  METALS,  by  E.  N. 
da  C.  Andrade.  Annual  rept.  no.  1,  Feb.  15,  1957-Jan. 

15,  1958  [24]p.  lncl.  Ulus,  diagrs.  (AFOSR-TN-58-227) 
(AF  61(514)1177)  AD  154129  Unclassified 

A  study  was  made  of  the  mechanism  of  creep  in  metals 
and  the  manner  in  which  the  process  is  governed  by  the 
behavior  of  the  crystal  grains.  The  method  of  simple 
shear,  which  uses  an  apparatus  described  by  Andrade 
and  JolUffe  (Proc.  Royal  Soc.,  v.  213:  3,  1952),  was  used. 
The  specimen  was  in  the  form  of  a  flat  disk  about  16  cm 
in  diam  and  1.1  cm  thick  with  a  circular  groove  cut  into 
one  face  leaving  an  annulus  of  metal  about  1  mm  thick 
and  12  mm  wide  which  was  the  section  subjected  to 
shear  stress  by  either  clockwise  or  counterclockwise 
torqulng.  The  temperature  of  the  specimen  was  care¬ 
fully  controlled,  strain  was  automatically  recorded,  and 
the  surface  of  the  test  section  eras  mlcrophotographed 
during  creep.  Observations  Included  the  effect  of  stress 
and  temperature  on  the  linear  rate  of  creep,  the  effects 
of  periods  of  off-load,  and  the  effects  of  reversal  of 
stress  on  a  lead  containing  0.0045%  Ag  and  0.0038%  Cu. 
Other  experiments  were  performed  on  a  commercial 
lead  during  which  the  behavior  of  the  crystal  grains 
was  observed  for  short  periods  of  strain  (6  hr,  15%) 


LON.  01:002;  LON.  02:001; 
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followed  by  reversal  of  creep  (5  hr)  and  for  increased 
temperatures,  stress,  and  time.  A  full  interpretation 
of  the  results  is  dependent  on  further  observations  and 
study,  but  a  preliminary  discussion  is  presented. 


Loren  tz  Inst.,  Leyden  (Netherlands),  see  Leyden  U. 
Lorentx  Inst.  (Netherlands). 


LSU.01:002 

Louisiana  State  U.,  Baton  Rouge. 

CLANS  WITH  ZERO  ON  AN  INTERVAL,  by  H.  Cohen 
and  L.  I.  Wade.  Jan.  14,  1957,  21p.  (AFOSR-TN- 57-34) 
(AF  18(603)89)  AD  115072  Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc.,  v.  88:  523- 
535,  July  1958. 

The  object  of  the  paper  is  to  characterize  clans  with 
zero  on  an  interval.  Partial  results  in  this  connection 
have  been  found  by  Faucett  and  Clifford.  In  addition 
the  case  when  0  (the  zero)  is  an  end  point  has  been 
studied  by  Mostert  and  Shields.  Finally,  a  forthcoming 
paper  by  Clifford  on  linear  mobs  with  ldempotent  end 
points  will  contain  many  pertinent  results.  S  is  always 
a  clan  on  an  interval  with  zero.  It  is  well  known  (e.g., 
Wallace)  that  the  unit  u  is  an  end  point.  It  can  be 
assumed  that  it  is  the  right  hand  end  point  (the  ether 
case,  of  course,  can  be  handled  by  a  dual  argument). 

Call  the  other  end  point  A.  Let  L  be  the  interval  [6,0] 
and  R  the  Interval  [0,u]  so  that  the  following  diagram  for 
S  is: 


One  may  define  a  partial  order  <  on  S  as  follows: 
x  <  y  if  and  only  if  x  separates  y  and  0,  (i.e.,  x  <  y  if 
both  x  and  y  are  on  the  same  side  of  0  and  x  is  closer  to 
0  than  y  is).  The  notation  L  and  r,  r(  <  R  is  used. 

LSU. 01:003 

Louisiana  State  U.,  Baton  Rouge. 

NOTE  ON  WEAK  CUT-POINTS  IN  CLANS,  by  R.  J. 

Koch.  May  15.  1957  [9]p.  incl.  refs.  (AFOSR-TN-57- 
241)  (AF  18(603)89)  AD  126538  Unclassified 

Also  published  in  Duke  Math.  Jour.,  v.  24:  611-616, 


A  clan  is  a  compact  connected  semigroup  with  unit. 

Since  a  clan  need  not  be  a  homogeneous  space,  one  may 
inquire  as  to  the  topological  position  of  algebraically 
distinguished  points,  with  some  hope  of  a  useful  answer. 
Theorem  1  is  of  a  somewhat  technical  nature,  identifying 
a  topologically  defined  subset  as  a  normal  subgroup  of 
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Hu>  the  maximal  subgroup  of  the  clan  which  contains 

the  unit,  u.  This  leads  to  results  germane  to  the  con¬ 
jecture  that  the  unit  of  a  clan  which  le  not  a  group  can¬ 
not  be  a  weak  cutpolnt.  The  reviewer  has  conjectured 
that  finite -dimensional  homogeneoue  clans  are  neces¬ 
sarily  groups.  Theorem  4  states  that  the  unit  of  a 
homogeneous  clan  which  is  not  a  group  (though  perhaps 
Infinite-dimensional)  cannot  be  a  weak  cutpolnt,  and  that 
there  must  be  email  opens  eets  about  u  with  connected 
complements.  Theorem  5  le  the  reeult  that,  In  a  one- 
dimensional  clan  which  le  not  a  group,  the  unit  cannot 
cut  any  subcontinuum.  (Math.  Rev.  abstract) 


LSU.01:004 

Louisiana  State  (J.  [Baton  Rouge]. 

ARCS  IN  PARTIALLY  ORDERED  SPACES,  by  R.  J. 

Koch.  May  22,  1958  [8]p.  lncl.  refe.  (AF0SR-TN-5B- 
397)  (AF  18(603)89)  AD  134306  Unclaeelfled 

Also  published  In  Pacific  Jour.  Math.,  v.  9:  723-728, 

raw:  — 

A  theorem  Is  presented  on  the  exietence  of  arcs  In 
partially  ordered  spacee,  and  several  applications  are 
made  to  topological  eemlgroups.  The  hypotheses  are 
motivated  by  the  etructure  of  the  partially  ordered  eet 
of  principal  ldeale  of  a  compact  connected  topological 
semigroup  with  unit  element.  Among  the  applications 
are  the  following:  (1)  a  compact,  connected  topological 
semigroup  with  a  unit  element  contains  an  arc;  and 
(2)  a  locally  compact,  connected  topological  semigroup 
with  zero  element,  each  of  whose  elements  Is  ldempo- 
ent,  Is  arc-wise  connected.  The  word  arc  le  used  In 
the  sense  of  continuum  lrreduclbly  connected  between 
two  points.  All  spacee  are  assumed  to  be  Hausdorff, 
but  not  necessarily  metric.  Simple  non-metric  examples 
of  the  theorems  are  furnished  by  the  long  line,  l.e,,  the 
ordinals  up  to  and  Including  O,  filled  In  with  Intervals, 
the  operation  being  a-b  *  min  (a,b). 


LSU. 01:003 

Louisiana  State  U.  [Baton  Rougt]. 

CONTINUOUS  HOMOMORPHIC  IMAGES  OF  REAL 
CLANS  WITH  ZERO,  by  H.  Cohen  and  1.  S.  Krule. 

June  3,  1938,  5p.  (AF06R-TN-58-433)  (AF  18(603)89) 
AD  138237;  PB  137437  Unclassified 

Also  published  In  Proc.  Amer.  Math.  Soc.,  v.  10:  106- 
109,  Feb.  1939. 

A  real  clan  S  Is  a  topological  semigroup  with  zero  and 
unit  whose  underlying  space  Is  a  closed  Interval  of  real 
numbers.  It  la  shown  that  a  continuous  homomorphic 
Image  of  S  Is  either  (1)  a  real  clan  or  (2)  a  triad  (In 


which  caee  Its  zero  Is  an  end  point).  An  example  le 
given  to  illustrate  (2).  (Maui.  Rev.  abetract) 


LSU.01:006 

Louisiana  State  U.  [Baton  Rouge], 

AFFINE  SEMIGROUPS  I,  by  H.  Cohen  and  H.  S.  Collins 
Aug.  20,  1938,  28p.  (AFOSR-TN-38-709)  (AF  18(603)89) 
AD  162243;  PB  137432  Unclaesifled 

Aleo  published  In  Trans.  Amer.  Math.  Soc.,  v.  93:  97- 
113,  Oct.  1939. 

Conelderatlon  is  given  to  some  properties  of  general 
affine  eemlgroups.  A  complete  characterization  of  all 
one  and  two  dimensional  compact  affine  topological  i'eml- 
groupe  and  of  all  one  dimensional  affine  eemlgroups  and 
of  all  poeelble  multiplications  is  listed  In  each  of  these 
cases.  Proofs  are  Included  which  show  that  the  minimal 
Ideal  of  each  one  or  two  dimensional  compact  affine  topo¬ 
logical  semigroup  is  complex.  A  elmllar  etatement  can 
be  made  for  three  dimensional  semigroups  with  unit, 
and  examples  are  given  which  ehow  the  theorem  le  false 
for  dimension  three  without  unit  and  In  general  for  all 
eemlgroups  of  dimensions  greater  than  four. 


LSU. 01:007 

Louisiana  State  U.,  Baton  Rouge. 

DUOMORPHISMS  AND  CLANS  ON  AN  INTERVAL,  by 
R.  C.  Phillipe.  Aug.  20,  1958,  8p.  (AFOSR-TN-58-710) 
(AF  18(603)89)  AD  182244  Unclassified 

The  paper  characterizes  the  clans  (compact  connected 
Hauedorff  topological  eeml-groupe  with  an  Identity  ele¬ 
ment)  which  are  homeomorphlc  to  a  unit  Interval  and 
which  have  a  nondegenerate  kernel  (minimal  two-eld*^ 
ideal).  X  le  a  topological  space  with  a  C  considered  to 
be  lrreduclbly  connected  between  two  points  x  and  y  In 
X.  If  C  is  connected,  x  and  y  r  C  c  X  and  there  Is  no 
connected  proper  subset  of  C  which  contains  both  x  and 
y.  If  for  any  two  points  x  and  y  of  X  there  exists  exactly 
one  continuum  C  such  that  C  Is  lrreduclbly  connected 
between  x  and  y,  one  saye  X  is  uniquely  arcwise  con¬ 
nected.  If  X  Is  uniquely  arcwise  connected  and  If  a  and 
b  are  elements  of  X,  [a,b]  denotes  the  continuum  In  X 
which  is  lrreduclbly  connected  between  a  and  b.  Defini¬ 
tions  and  proofs  are  given  for  the  theorems  presented. 


LSU.01.008 

Louisiana  State  U.,  Baton  Rouge. 

ORDERED  SEMIGROUPS  IN  PARTIALLY  ORDERED 
SEMIGROUPS,  by  R.  J.  Koch.  Sept.  11,  1958,  6p. 
(AF06R-TN-58-739)  (AF  18(603)89)  AD  201505; 

PB  136832  Unclassified 
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Also  published  in  Pacific  Jour.  Math.,  v.  10:  1333-1336, 

ToSo 

A  locally  compact  connected  partially  ordered  local 
semigroup  with  unit  is  shown  to  contain  a  compact  con¬ 
nected  linearly  ordered  local  subsemigroup  (containing 
the  unit).  11118  is  an  extension  of  a  theorem  of  Gleason 
(Proc.  Nat'l.  Acad.  Sciences,  v.  36:  e36-667,  1950).  It 
follows  that  a  compact  connected  partially  ordered 
semigroup  with  unit  and  zero  contains  a  standard  thread 
joining  the  zero  to  the  unit.  (Contractor's  abstract) 


LSU. 01:009 

Louisiana  State  U.  [Baton  Rouge] . 

ON  THE  SEMIGROUP  STRUCTURE  OF  CONTINUA,  by 
R.  P.  Hunter.  Sept.  11,  1958,  21p.  incl.  refs.  (AFOSR- 
TN-58-740)  (AF  18(603)89)  AD  201506;  PB  136853 

Unclassified 

Also  publi  se  i  in  Trans.  Amer.  Math.  Soc.,  v.  93:  356- 
368,  Nov.  1959. 

This  paper  contains  an  Investigation  of  the  structure  of 
topological  semigroups  defined  on  contlnua.  The  first 
part  of  the  paper  deals  with  a  semigroup  S  irreducible 
2 

between  two  points  with  S  ■  ■  S.  The  author  shows  that 
if  S  has  a  zero,  then  S  is  an  arc.  The  latter  part  is  de¬ 
voted  tc  semigroups  on  hereditarily  unicoherent  con- 
tinua.  As  a  corollary  the  author  obtains  the  result  that 
a  1 -dimensional  clan  with  zero  is  arcwise  connected. 

The  proofs  given,  however,  are  somewhat  hard  to  follow 
due  to  typographical  errors  and  careless  statements  by 
the  author.  It  is  sometimes  questionable  if  the  author 
actually  means  what  his  statements  imply.  For  example, 
in  Definition  1.3,  the  author  obviously  means,  though 
he  does  not  state  it,  for  the  sets  A,  B,  and  C  to  be  pair¬ 
wise  disjoint;  for  without  this  restriction  Theorem  1.5 
is  false.  Also  the  proof  of  Theorem  1.11  is  inadequate; 
for  the  claim  made  that,  if  V  is  an  open  set  containing 
A,  the  complement  of  a  maximal  prime  ideal,  then  s^V 
must  have  finitely  many  components,  is  clearly  false. 
(Math.  Rev.  abstract) 


LSU. 01:010 

Louisiana  State  U.,  Baton  Rouge. 

HOMOMOR  PH1SMS  AND  TOPOLOGICAL  SEMIGROUPS, 
by  N.  J.  Rothman.  Sept.  11,  1958,  I3p.  incl.  refs. 
(AFOSR-TN-58-741)  (A F  18(603)89)  AD  201507; 

PB  136854  Unclassified 

Some  of  the  structures  of  compact  commutative 
Hausdorff  topological  semigroups  are  discussed.  The 
characters  (continuous  complex-valued  homomorphisms) 
of  such  semigroups  are  considered,  and  some  results 
analogous  to  the  character  theory  of  locally  compact 
commutative  groups  are  obtained.  (Contractor*  abstract) 


LOU.01:005 

Louvain  U.  Lab.  for  Inorganic  and  Analytical  Chemist-y, 
Brussels  (Belgium). 

INTERPRETATION  OF  SOME  FLAME  SPECTRA  IN 
TERMS  OF  REACTION  KINETICS,  by  G.  Nenquin,  P. 
Thomas,  and  A.  Van  Tiggelen.  [1956]  [10]p.  incl.  tables 
(AF  61(514)814)  Unclassified 

Published  in  Bull.  Soc.  Chim.  Belg.,  v.  65-  1.072-1081, 
Nov.-Dee.  1956. 

The  spectral  intensity  emitted  by  different  radicals  in 
some  flames  sustained  by  some  different  combustibles 
and  supporters  of  combustion  (NH^,  H2,  CjH^  and 

CjHjCl  vinyl  chloride)  on  one  hand  and  N^O,  02,  on  the 

other,  has  been  measured.  The  activation  energy  of  pro¬ 
duction  reactions  for  radicals  can  be  calculated  apart 
from  tne  measured  intensities  of  various  dilution  de¬ 
grees,  on  the  condition  of  knowing  the  temperatures  in 
the  front  of  the  flame.  It  is  proved  that  for  certain  radi¬ 
cals  at  least,  the  intensity  variation  for  an  increasing 
dilution  by  an  inert  gas  is  narrowly  connected  to  the 
variation  of  the  flame  propagation  velocity.  For  these 
radicals,  the  activation  energies  are  close  to  those  in 
the  chain  forming  reactions. 


LOU.01:006 

Louvain  U.  Lab.  for  Inorganic  and  Analytical  Chemistry, 
Brussels  (Belgium). 

FLAME  PROPAGATION  IN  MIXTURES  OF  LESS 
USUAL  FUELS  WITH  OXYGEN,  by  A.  Van  Tiggelen, 

J.  Van  Wonterghom,  and  P.  J.  Slootmaekers.  [1957] 
[18]p.  incl.  diags-e.  table.  (AFOSR-TN-57-276) 

(Bound  with  its  AFOSR-TR-57-27,  Feb.  1957;  AD  126445) 
[AF  61(514)614]  .AD  126578  Unclassified 

Also  published  in  Bull.  Soc.  Chim.  Belg.,  v.  65:  899-917, 
Sept. -Oct.  1066. 

During  this  study,  measurements  were  made  of  the 
flame -propagation  velocities,  flame  temperatures,  and 
distances  between  Schlieren  and  luminous  flame  cones 
for  mixtures  of  Oj  and  H^S,  CS2(H2-free),  and  a  chlo¬ 
rinated  hydrocarbon  (vinylchloride),  respectively,  all 
being  diluted  with  Nj.  Results  obtained  by  using  a  mix- 

hire  of  EtjO  +  02  +N2  are  presented  for  comparison. 

It  .a  concluded  that  the  flames  of  the  mixtures  (I)  in¬ 
vestigated  here  do  not  differ  much  from  the  usual  hydro¬ 
carbon  Rtmes.  Any  differences  result  mainly  from 
variation  of  the  branciilng  activation  energy  and  from 
variation  of  the  molecular  weights  of  the  chain  carriers, 
which  in  the  case  of  I  are  17  or  higher. 
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Louvain  U.  Lab.  for  Inorganic  and  Analytical  Chemistry, 
Brussels  (Belgium). 

CONTRIBUTION  TO  THE  KNOWLEDGE  OF  REACTION 
KINETICS  IN  PREMIXED  LAMINAR  FLAMES,  by  A. 

Van  Tiggelen,  J.  Van  Wonterghem  and  others.  Feb. 

1957,  99p.  incl.  illus.  diagrs.  tables,  refs  (AFOSR-TR- 
57  27)  (AF  61(514)814:  continued  by  AF  61(514)1245) 

AD  126445  Unclassified 

In  this  volume,  the  importance  of  the  branching  condi¬ 
tion  in  flame  propagation  is  considered.  A  general,  but 
simple,  theory  for  flame  propagation  is  derived  on  the 
basis  of  the  kinetics  of  chain  reactions.  Ibis  theory 
provides  a  good  correlation  between  different  flame 
properties  and  even  between  flames  propagating  in  mix¬ 
tures  of  different  fuels  and  oxidants.  Measurements 
are  reported  of  flame  temperature,  burning  velocity, 
and  flame-front  thickness  for  mixtures  of  the  following 
fuels  and  oxidants:  CO,  Hj,  NH^,  CjHj,,  (C«H.),0, 

CjHjCl,  H2S,  N2H4,  CS2,  02,  N20,  Cl2,  and  F2>  Over¬ 
all  activation  energies,  assumed  to  be  approximately 
equal  to  the  activation  energy  of  the  branching  process, 
are  derived  from  the  experimental  data.  In  addition, 
the  intensities  of  the  different  bands  emitted  in  the 
spectra  are  determined  for  the  following  flames: 

NH3/02,  C2H2/02,  C2H?/N20,  C2H4/Oz,  and 

C^jCI/Oj.  An  attempt  Is  made  to  give  a  kinetic 

interpretation  of  these  intensities,  assuming  chemi¬ 
luminescent  excitation  of  the  emitting  radicals.  The 
results  of  the  above  work,  accomplished  on  AFOSR- 
aponaored  tasks  at  Louvain  U  {Belgium},  are  reported 
in  the  following  chapters: 

Chapter  II.  FLAME  PROPAGATION  IN  GASEOUS 
MIXTURES  CONTAINING  NITROUS  OXIDE  AS  OXIDANT, 
by  A.  Van  Tiggelen  and  J.  Van  Wonterghem.  [1957] 

[17]p.  incl.  diagrs.  tables.  [AFOSR-TN- 56-448]; 

Chapter  IH.  THE  INFLUENCE  OF  HYDROGEN  ON 
CARBON  MONOXIDE  -  OXYGEN  FLAMES,  by  A.  Van 
Tiggelen  and  P.  J.  Slootmaekers.  [1957]  [9]p.  incl. 
diagrs.  table.  [AFOSR-TN-56-84]; 

Chapter  IV.  FLAME  PROPAGATION  IN  MIXTURES  OF 
LESS  USUAL  [COMMON]  FUELS  WITH  OXYGEN,  by 
A.  Van  Tiggelen,  J.  Van  Wonterghem,  and  P.  J. 
Slootmaekers.  [  1957]  [  18]p.  incl.  diagrs.  table.  [AFOSR- 
TN-57-276];  and 

chapter  V.  COMPARATIVE  STUDY  OF  CjHj/Oj  AND 

C2H2/N2°  flame  SPECTRA,  by  J.  Van  Tiggelen,  J. 

Vaerman,  and  G.  Nenquin.  [1957]  [16]p.  Incl.  illus. 
diagrs.  tables.  [AFOSR-TN-56-83], 


LOU.02:001 

Louvan.  U.  Lab.  for  Inorganic  and  Analytical  Chemistry, 
Brussels  (Belgium). 

FLUORINE  AND  CHLORINE  FLAMES,  by  P.  J. 
Slootmaekers  and  A.  Van  Tiggelen.  [1958]  [I2]p.  Incl. 
diagrs.  tables,  refs.  (AFOSR-TN-58-119)  (Sponsored 
jointly  by  [Air  Force  Office  of  Scientific  Research] 
under  AF  61(514)1245;  continuation  of  AF  61(514)814,  and 
[  Fonds  National  de  la  Recherche  Scientifique  (Belgium)] 
AD  152027  Unclassified 

Also  published  in  Bull.  Soc.  Chim.  Belg.,  v.  67:  135- 
146,  1958. 

Flame  propagation  velocities  have  been  measured  in 
H2/C12,  H2/F2,  CH4/F2  and  CO/F2  mixtures  at  different 

fuel/oxidant  ratios  and  different  dilutions.  Correspond¬ 
ing  flame  temperatures  have  been  calculated.  Activation 
energies  are  deduced  for  the  following  mixtures: 

10  kcal  (Hj/Cljj  flames);  11  kcal  (H2/'F2  flames);  18  kcal 

(CO/F2  flames)  and  9.5  kcal  (CH4/F2  flames).  It  is 

assumed  that  these  values  are  the  activation  energies 
of  the  branching  processes  involved  in  the  reaction 
mechanism.  (Contractor's  abstract) 


LOU. 03:001 

Louvain  U.  Lab.  of  Chemical  Physics,  Brussels  (Belgium). 

[A  GENERAL  SURVEY  ON  LUMINESCENCE  OF 
CRYSTALS]  Lumlr.esrer.ee  s  rnsUUtiws  by  A  Luyckx. 
Mar.  1957,  21p.  incl.  illus.  diagrs.  refs.  (AF  61(514)- 
1118)  Unclassified 

Published  in  Revue  dea  Questlons-Scientlfiques,  v.  18: 
15-45,  Jan.  "20,  1957. 

A  general  review  is  presented  of  mechanisms  con¬ 
sidered  to  explain  a  number  of  phenomena  involved  in 
luminescence  of  crystals. 


LOU.03  002 

Louvain  U.  Lab.  of  Chemical  Physics,  Brussels  (Belgium). 

STUDIES  ON  THE  MECHANISM  OF  ELECTROLUMI¬ 
NESCENCE,  by  A.  Luyckx  and  S.  Ries.  Apr.  1957  [30]p. 
incl.  illus.  diagrs.  refs.  (Technical  note  no.  1)  (AF  61- 
(514)1118)  Unclassified 

It  is  generally  believed  that  in  crystals  like  ZnS,  the 
absorption  of  photons  brings  an  electron  from  the 
valency  band  to  the  conducting  band,  if  the  speed  of 
photon  absorption  is  greater  than  the  velocity  of  electron 
necessary  to  make  the  electron  jump  the  forbidden  band. 
In  electroluminescence  the  field  accelerates  electrons 
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which  reach  the  conducting  band.  If  they  do  not  fall  into 
electron  traps,  they  collide  with  luminescent  centers, 

In  condensers  a  loss  ang.t  (8 )  results  from  displace¬ 
ment  polarizability.  It  is  believed  that  in  electrolumi¬ 
nescence  6  is  the  consequence  of  the  collisions  of  elec¬ 
trons  and  luminescent  centers.  An  important  part  of 
the  energy  of  these  collisions  is  transformed  into  light. 
The  purpose  of  this  research  is  to  study  the  relation 
between  8  and  light  emitted.  Results  show  that  8  in¬ 
creases  with  light  emitted  and  reaches  values  as  high 
as  73.  For  condensers  without  EL  powder  and  for  con¬ 
densers  constructed  with  fluorescent  or  phosphorescent 
powders  with  the  same  dielectric  binder,  6  does  not 
increase.  It  is  felt  that  at  least  with  ZnS  phosphors, 
luminescence  is  related  with  photocurrent,  and  that 
electrons  move  through  the  crystal,  but  that  these  elec¬ 
trons  do  not  meet  EL  centers.  Condensers  prepared 
with  CuO  give  constant  values  in  spite  of  the  fact  that 
CuO  is  a  semiconductor.  To  date  all  of  these  experi¬ 
ments  have  shown  that  8  increases  only  in  EL  conden¬ 
sers.  Oscillograms,  which  appear  as  a  second  method 
to  study  6,  particularly  in  EL  of  single  crystals,  have 
been  taken,  and  the  results  obtained  appear  to  be  com¬ 
parable  to  those  obtained  by  other  researchers  in  the 
field  of  single  crystal  electroluminescence. 


LOU.03:003 

Louvain  U.  Lab.  of  Chemical  Physics,  Brussels  (Belgium). 

STUDIES  ON  THE  MECHANISM  OF  ELECTROLUMI¬ 
NESCENCE,  by  A.  Luyckx,  J.  Vandewauwer,  and  S.  Hies. 
Annual  technical  rept.  Nov.  i5,  1956-Nov.  15,  1957,  lv. 
incl.  dlagrs.  tables.  (AFOSR-TN-58-153)  (AF  81(514)- 
1118)  AD  152179;  PB  142182  Unclassified 

The  present  research  is  the  first  systematic  work  about 
electrical  and  dielectrical  measurements  concerning 
electroluminescent  powders.  Dielectric  lose,  resis¬ 
tivity  and  capacity  were  studied  in  function  of  ac  voltage 
applied  at  the  industrial  frequency  of  50  Hz;  analogous 
measurements  were  made  with  phosphorescent  powders 
and  compared  to  electroluminescent  ones. 


LOU.03:004 

Louvain  U.  lab.  of  Chemical  Physics,  Brussels  (Belgium). 

STUDIES  ON  THE  MECHANISM  OF  ELECTROLUMINES¬ 
CENCE,  by  A.  Luyckx,  J.  Vandewauwer,  and  S.  Ries. 

Nov.  15,  1957-June  15,  1956,  19p.  incl.  illus.  dlagrs. 
(Technical  note  no.  2)  (AFOSR-TN-58-875)  (AF  (61)- 
(514)1118)  AD  203913  Unclassified 

Also  published  In  Proe.  Internal' 1.  Coni,  on  Solid  Stale 
Physic  s  in  Electronics  and  Telecommunications, 
Brussels  (Belgium)  (June  2-7,  1958),  N.  Y.,  Academic 
Press,  v.  4  (Part  2):  871-679,  1960. 


ZnS  single  crystals  prepared  by  sublimination  were 
electroluminescent  only  after  activation.  The  threshold 
of  electroluminescence  in  ac  field  equals  500  volts/cm. 
Electrode  zones  give  more  intense  glows.  The  brightness 
waves  excited  by  half-wave  fields  show  a  peak  in  phase 
with  the  field.  This  peak  is  mostly  due  to  anodic  zone. 

It  is  attributed  to  injected  charges.  Our  experiments 
were  done  on  nine  crystals  prepared  by  the  same  method. 
Two  types  of  crystals  were  identified.  The  first  type 
shows  a  reverse  current  at  the  end  of  a  half-wave  field 
excitation.  Tiere  is  coincidence  between  the  peak  of 
this  current  and  the  out-of-phase  light  peak.  This  light 
is  attributed  to  electrons  under  the  influence  of  the 
space-charge  field.  With  the  second  type  of  crystals 
there  was  no  reverse  current.  The  current  wave  and 
brightness  wave  are  in  phase  with  the  field.  With  dc 
applied  fields,  some  crystals  show  glows  in  the  anodic 
region.  Inversion  of  polarity  provokes  migration  of  the 
glowing  zone  towards  the  new  anode.  This  was  attributed 
to  the  migration  of  ions.  Brightness  waves  obtained  with 
half-wave  excitation  fields  are  not  the  same  after  dc  field 
has  been  applied.  The  in-phase  peak  is  less  important; 
the  dc  field  modifies  the  crystal.  (Contractor's  abstract) 


LOU.03:005 

Louvain  U.  Lab.  of  Chemical  Physics,  Brussels  (Belgium). 

DIELECTRICAL  PROPERTIES  OF  ELECTROLUMINES¬ 
CENT  AND  PHOSPHORESCENT  ZINC  SULPHIDES  AND 
ASSUMPTIONS  ON  MECHANISM  OF  ELECTROLUMI¬ 
NESCENCE,  by  A.  Luyckx,  J.  Vandewauwer,  and  S.  Ries. 
[1958]  [17]p.  incl.  dlagrs.  table.  (Also  bound  with  its 
AFOSR-TN-58-153;  AD  152179)  (AF  61(514)1116] 

Unclassified 

Published  in  Ann.  Soc.  Scientiflque  Bruxelles,  Series  I, 
v.  H:  SS-^4,  June  18,  1953. 

Dielectric  IqH,  resistivity  and  capacity  of  electrolumi¬ 
nescent  (EL)  condensers  were  studied  in  function  of  ac 
voltage  applied,  at  the  Industrial  frequency  of  50  Hz; 
analogous  measurements  were  made  with  phclphreicent 
powders  and  compared  to  EL.  For  EL  condensers  the 
loss  angle  (tg  8)  increases  In  function  of  applied  voltage 
In  aome  experiments  from  0.05  to  1.91;  no  Increase  of 
tg  8  was  found  for  phosphorescent  condensers.  Resis¬ 
tance,  Rp,  of  equivalent  circuit  for  EL  condensers  de¬ 
creases  with  Increasing  applied  ac  voltage;  It  does  not 
do  so  for  phosphorescent  powders.  Capacity,  Cp,  in¬ 
creases  slightly  for  EL;  It  does  not  for  phosphorescent 
powders.  In  dc  fields,  EL  powders  are  more  conductive 
than  phosphorescent  ones.  The  Increase  of  tg  8  for  EL 
condensers  has  the  same  shape  as  the  curve  luminescence 
versus  voltage.  These  results  are  Inconsistent  with  a 
previous  assumption  that  an  essential  difference  between 
CL  and  phosphorescent  powders  lies  l a  the  presence  of 
electron  traps  In  the  phosphorescent  powders.  Experi¬ 
ments  showed  that  tg  8  variation  Is  partially  due  to  in¬ 
ternal  processes  In  EL  microcrystals  and  partially  to 
the  potential  barrier  cathode-crystals.  A  physical 
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meaning  of  tg  6  increase  Is  proposed:  It  Is  due  partly 
to  an  Increase  In  the  number  of  donor  centers  and  partly 
to  the  possibility  for  electrons  to  Jump  potential  bar¬ 
riers  more  easily.  (Contractor's  abstract) 


LOV.01:001 

Lovelace  Foundation  for  Medical  Education  and  Research, 
Albuquerque,  N.  M. 

AVIATION  MEDICINE:  SELECTED  REVIEWS,  ed.  by 
C.  S.  White,  W.  R.  Lovelace  D,  and  F.  G.  Hlrsch. 

London,  Pergamon  Press,  1958,  305p.  lnd.  illus. 
diagrs.  tables,  refs.  (NATO  AGARDograph  rept.  no. 

25)  (AF  18(600)858)  Unclassified 

This  book  contains  the  following  papers:  (1)  Splrometrlc 
methods  (discusses  direct  spirometry  and  splrography, 
and  indirect  spirometry),  by  U.  C.  Luft;  (2)  High-speed 
motion  picture  photography  as  an  aid  in  blo-medical 
investigation,  by  M.  A.  Palmer;  (3)  TM  measurement 
of  atmospheric  ozone,  by  I.  G.  Bowen;  (4)  Methods  and 
apparatus  for  the  study  of  stress  reactions  and  meta¬ 
bolic  changes,  by  B.  B.  Longwell;  (5)  Dosimetry  of  Ion¬ 
izing  radiations,  by  J.  L.  Howarth;  (6)  Some  technical 
developments  applicable  to  problems  in  pathology ,  by 
T.  L.  ChiffeUe;  (7)  Temperature  measuring  techniques 
for  aviation  physiological  research,  by  F.  G.  Hlrsch; 

(8)  The  analysis  of  respiratory  gases,  by  C.  S.  White; 

(9)  Aerosols:  physical  properties,  Instrumentation  and 
techniques,  by  A.  E.  Reif;  (10)  Transducers:  pressure- 
transformer  type,  by  J.  Clark;  (11)  Spectrometric 
methods,  by  C.  S.  White  and  W.  R.  Lovelace  H;  and 
(12)  Gas  sampling  methods,  by  N.  P.  V.  Lundgren.  A 
brie!  iummary  of  each  reYiew  hae  been  prepared  to 
familiarize  the  reader  more  fuUy  with  the  contents  of 
each  author's  contribution. 


LOV.02:001 

Lovelace  Foundation  for  Medical  Education  and  Research. 
Depts.  of  Respiratory  Physiology  and  Engineering, 
Albuquerque,  N.  M. 


QUANTITIVE  EMISSION  SPECTROSCOPY  AS  A 
MEANS  OF  ANALYZING  RESPIRATORY  GASES,  by  C. 

S  White  W.  H.  Lockytar  and  others.  (1958]  (lJ]p.  1fc‘~ 
Lps.  table,  refs.  (AFCSR-TN-58-480)  [AF  16(603)80] 
*  Unclassified 


Presented  at  25th  annual  meeting  of  the  Aero.  Med. 
Assoc.,  Washington,  D.  C.,  Mar.  31,  1954. 

Also  published  in  Jour.  Aviation  Med.,  v.  26:  104-116, 
Apr.  1955. 

A  Beckman  DU  spectrophotometer  was  modified  to  study 
the  emission  spectra  of  dry  Nj,  Oj,  and  COj  when  the 

gases  were  energized  electrically  in  an  evacuated  quarts 


discharge  tube.  The  spectra  were  dete.  nlned  from 
2000-5000A  at  a  tube  pressure  of  1000M  and  from  2000- 
5800A  at  pressures  of  200P.  In  eight  spectral  regions 
emission  phenomena  were  such  that  determination  of 
COj  by  the  emission  method  might  be  possible,  e.g., 

near  5840,  5580,  5180,  4820,  2880,  2820,  2658A  and 
between  2000  and  2200A.  Exploration  of  the  4820A  region 
from  4810-4840A  Indicated  that  emission  at  4815A  was 
of  potential  use  for  COj  analysis,  but  that  with  the  tech¬ 
nique  employed  the  results  were  only  consistent  if  the 
N  -02  ratio  in  the  COj  containing  gas  was  fairly  con¬ 
stant.  The  resolution  available  with  the  method  used  was 
nraetical  determination  of  CO,  in 


expired  air  under  circumstances  In  wlilch  the  Oj-Nj 
ratio  varied  widely,  such  as  In  02  breathing.  The  utility 
of  the  4815A  spectral  region  In  C02  analysis  could  be 

increased  if  a  spectrometric  method  of  greater  resolu¬ 
tion  were  available.  It  was  felt  that  the  use  of  a  grating 
spectrograph  should  be  investigated,  as  should  the  use 
of  a  metal-free  discharge  tube  energized  by  high  fre¬ 
quency  rather  than  dc  voltage.  (Contractor's  abstract) 


LOV. 02:002 


Lovelace  Foundation  for  Medical  Education  and  Research. 
Depts.  of  Respiratory  Physiology  and  Engineering, 
Albuquerque,  N.  M. 


EMISSION  SPECTROSCOPY  IN  ANALYSIS  OF  RESPIRA¬ 
TORY  GASES.  H.  CARBON  DIOXIDE  ANALYSIS  USING 
THE  CARBON  DIOXIDE  DOUBLETS  NEAR  2896A-^^; 
S.  White,  L.  C.  Watkins,  Jr.,  and  E.  E. 

1 1  Sip.  lnel.  illus.  diagrs.  table,  refs.  (AF06R-TN-58- 
. „ . ,  iicmuMitnl  Unclassified 


Presented  at  27th  annual  meeting  of  the  Aero  Med. 
Assoc.,  Chicago,  El.,  Apr.  17,  1956. 


Also  published  in  Jour.  Aviation  Med.,  v.  27:  332-334, 

Aug.  1944. 


A  small-volume  rf  energized  light  source  suitable  for 
activation  of  the  COj  emission  doublets  located  near 

2883  and  2895A  is  described.  The  discharge  tube  proved 
an  adequate  emission  source  for  either  the  Beckman  DU 
spectrophotometer  or  the  Applied  Research  Laboratories 
quantograph  and  the  Instruments  were  utilized  independ¬ 
ently  to  study  the  emission  characteristics  of  "dry  re¬ 
spiratory  gases,  particularly  near  the  2900A  region  o 
tho  spectrum.  A  simple  modification  of  the  spectropho¬ 
tometer  allowed  the  instrument  to  be  used  as  a  mono¬ 
chromator,  and  under  appropriate  operating  conditions, 
satisfactory  performance  as  a  continuous  COj  analyzer 


2896A.  At  this  wavelength,  the  relation  between  emission 
intensity  and  COj  concentration  proved  Unear  whether 
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the  gas  was  present  in  air  or  in  Oj.  However,  the  COj 

in  air  curve  was  parallel  to,  but  consistently  above, 
that  for  COg  in  Oj.  The  relative  youth  of  the  emission 

method  as  a  technique  for  continuous  quantitative  gas 
analysis  is  pointed  out,  some  of  the  pertinent  literature 
is  summarized  and  a  general  discussion  of  the  data  is 
presented.  (Contractor's  abstract) 


LOV.02:003 

Lovelace  Foundation  for  Medical  Education  and  Research. 
Depts.  of  Respiratory  Physiology  and  Engineering, 
Albuquerque,  N.  M. 

EMISSION  SPECTROSCOPY  IN  ANALYSIS  OF  RESPIRA¬ 
TORY  GASES,  m.  NITROGEN  ANALYSIS  USING  THE 
2372A  SINGLET  AND  OXYGEN  ANALYSIS  EMPLOYING 
THE  7772-75A  TRIPLET,  by  C.  S.  White,  L.  C.  Watkins, 
Jr.,  and  F.  E.  Fletcher.  [1958]  [10]p.  incl.  illus.  diagrs. 
tables,  refs.  (AFOSR-TN-58-482)  [AF  18(603)80] 

Unclassified 

Presented  at  27th  annual  meeting  of  the  Aero  Med. 
Assoc.,  Chicago,  Ill.,  Apr.  17,  1956. 

Also  published  in  Jour.  Aviation  Med.,  v.  27:  414-423, 
Oct.  1956. 

Emission  spectra  of  "dry"  gas  mixtures  containing  Oj, 
Nj,  and  COj  were  studied  using  small-volume  light 

sources  in  conjunction  with  monochromators  employing 
a  quartz  prism  (Beckman  DU  spectrophotometer)  and  a 
grating  (Applied  Research  Laboratories  quantograph)  for 
light  dispersion.  Exploration  of  the  calibration  charac¬ 
teristics  of  the  Ng  emission  spectra  produced  with  an 

rf  excited  quartz  discharge  tube  revealed  activity  near 
2372A  which  exhibited  a  near-linear  relation  between 
emission  intensity  and  Nj  concentration.  Photographic 

spectrograms  were  obtained  between  5000-9000A  using 
two  light  sources;  namely,  the  positive  column  of  a  de 
activated  discharge  tube  and  a  rectangular  quartz  tube 
with  external  electrodes  energized  with  rf.  With  both 
the  dc  and  rf  discharge  tubes,  Oj  emission  was  noted 

as  a  triplet  near  7772,  7774  and  7775A  and  as  a  singlet 
near  S446A.  However,  Nj  activity  present  with  the  dc 

light  source  operated  at  lower  pressures  was  markedly 
suppressed  at  higher  pressures  when  the  rf  emission 
tube  was  employed.  The  preliminary  nature  of  the  data 
is  emphasized  and  the  potential  significance  of  the  re¬ 
sults  are  briefly  discussed.  (Contractor's  abstract) 


LOV  .02:004 

Lovelace  Foundation  for  Medical  Education  and  Research. 
Depts.  of  Respiratory  Physiology  aud  Engineering, 
Albuquerque,  N.  M. 

EMISSION  SPECTROSCOPY  IN  ANALYSIS  OF  RESPIRA¬ 
TORY  GASES.  IV.  THE  CALIBRATION  CHARACTER¬ 
ISTICS  OF  OXYGEN  EMISSION  IN  THE  NEAR 
INFRARED,  by  C.  S.  White,  L.  C.  Watkins,  Jr.,  and  E. 

E.  Fletcher.  May  1,  1957  [22]p.  incl.  illus.  diagrs.  tabl 
tables.  (AFOSR-TN- 58-483)  (AF  18(603)80) 

Unclassified 

Presented  at  28th  annual  meeting  of  the  Aero  Med. 
Assoc.,  Denver,  Colo.,  May  7,  1957. 

Also  published  in  Jour.  Aviation  Med.,  v.  28:  406-416, 
Aug.  1957. 

A  small  volume,  circular  quartz  discharge  tube  fitted 
with  external  metal  electrodes  is  described  which  was 
adequate  for  energizing  the  02  triplet  near  7772-75A 

and  the  Oj  singlet  near  8446A.  The  operating  character¬ 
istics  of  the  discharge  tube  in  terms  of  pressure,  rf  volt¬ 
age,  slit  width  and  the  relative  emission  noted  with  "dry" 
tank  Oj,  COj,  N2  and  air  in  various  combinations  are 

presented.  Calibration  data  are  given  for  Oj  in  Nj  which 

showed  a  curvilinear  relation  between  emission  intensity 
(at  7772 -7SA)  and  the  higher  concentrations  of  C>2  (100  to 

20%),  but  the  relation  was  linear  at  the  lower  Oj  concen¬ 
tration  (3  to  30%).  Under  similar  conditions  calibration 
figures  for  Oj  in  COj  were  linear  up  to  21%  Oj,  but  the 

curve  fell  below  and  was  less  steep  than  that  for  Oj  in 
Nj.  Oj  calibration  in  the  presence  of  varying  ratios  of 
Nj  and  COj  — obtained  by  diluting  compressed  air  with 
COj— was  complex  in  that  Oj  emission  was  apparently 
less  than  equal  to  and  more  than  that  for  02  in  N2  when 
the  Oj  concentrations  were  between  2-14,  14.5-16.5  and 
17-20%  respectively.  (Contractor's  abstract) 


LOV. 02:005 

Lovelace  Foundation  for  Medical  Education  and  Research. 
[Depts.  of  Respiratory  Physiology  and  Engineering] 
Albuquerque.  N.  M. 

STUDY  OF  THE  USE  OF  AUTOMATIC  GAS  ANALYSIS 
TO  DETERMINE  RESPIRATORY  EFFICIENCY,  by 
C.  S.  White,  L.  C.  Watkins,  Jr.,  and  E.  E.  Fletcher. 
Final  rept.  Apr.  21,  1958  [S0]p.  incl.  illus.  diagrs. 
rets.  (AFOSR-TR-5B-5B)  (AF  18(603)80)  AD  154295 

Unclassified 


A  small  circular  quartz  tube  fitted  with  flat  external 
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metal  electrodes  and  energized  with  an  r(  oscillator 
at  3.0  me  stabilized  to  minimize  harmonics  was  em¬ 
ployed  as  a  light  source  on  a  Beckman  DU  spectropho¬ 
tometer  to  explore  the  calibration  characteristics  of  O 2 

emission  near  7772-7775A.  Calibration  curves  for  up 
to  almost  100%  dry  02  in  were  curvilinear;  up  to 

about  20%  02,  the  relation  between  emission  output  and 
C>2  concentration  was  essentially  linear.  The  presence 
of  dry  COj  In  dry  02-N2  mixtures  yielded  complex 
calibration  curves  for  02  whereby  02  activity  was  en¬ 
hanced  and  depressed  by  small  and  large  amounts  of 
COj,  respectively.  A  small  rectangular  quartz  tube 

fitted  with  recessed  flat  rectangular  external  metal  elec¬ 
trodes  and  energized  with  an  rf  oscillator  at  3.0  me  was 
employed  with  the  Beckman  DU  spectrophotometer  to 
analyze  CC>2  near  2896a.  Near  this  wavelength,  the 

analyzer  yielded  linear  curves  for  C02  mixtures  in  air, 

but  was  not  specific  for  Co2  in  that  N2  effects  were  also 

noted.  The  analyzer  was  not  judged  adequate  for  routine 
use  in  respiratory  physiology. 


LY0.01:002 

Lyons  U.  Dept,  of  Physiology  (France). 

[NEUROPHYSIOLOGICAL  STUDY  WITH  MAN  OF 
SOME  SUBCORTICAL  MECHANISMS  OF  ATTENTION] 
Etude  neurophysiologique  chez  l’homme  de  quelques 
mecanismes  sous  corticaux  de  1 ’attention,  by  M. 
Jouvet.  [1957]  [7]p.  incl.  illus.  diagrs.  refs.  (AF  61- 
(514)1206)  Unclas.  '  ;d 

Published  in  Psychol.  Franc.,  v.  2:  254-260,  Oct.  1957. 

EEG  and  ventrlculographlc  measurements  were  made 
on  9  subjects.  Results  Indicated  both  the  importance 
of  the  cortex  in  the  attention  process  and  that  of  the 
central  reticular  formulations. 


LY0.01:003 

Lyons  U.  [Dept,  of  Physiology]  (France). 


LYO.OLOOl 

Lyons  U.  [Dept,  of  Physiology]  (France). 

[THE  EFFECT  OF  CAFFEIN  ON  THE  CEREBRAL 
ELECTRICAL  ACTIVITY]  Action  de  la  catelne  sur 
l’activltfe  tlectrique  ctrftbrale,  by  M.  Jouvet,  O.  Benoit 
and  others.  [1957]  [4]p.  incl.  diagrs.  [AF  61(514)1206] 

Unclassified 

Published  in  Compt.  Rend.  Stances  Soc.  Blologie,  v.  151: 
1542-1545,  July  8,  1957. 

The  encephalic  preparation  and  Isolated  brain  method, 
and  the  use  of  curarlzed  preparations  with  flaxedile  and 
the  selective  destructions  of  the  central  meso-dience- 
phalic  formations  by  means  of  coagulations  are  described. 
The  EEG  Is  recorded  by  screws  fixed  on  the  skull  and 
subcortical  structures  by  bipolar  concentric  electrodes 
oriented  stereotaxically.  The  level  control  of  the  trunk 
sections  Is  treated  by  macroscopic  examination,  that 
of  the  coagulations  by  microscopic  examination.  The 
intravenous  Injection  of  1  to  3  mg/kg  of  caffein  causes 
a  rapid  cortical  and  subcortical  electrical  activity  of 
low  voltage,  a  dose  of  40  to  50  miv'kg  causes  a  critical 
generalized  epileptic  activity.  The  Injection  of  caffe 
into  a  curarlzed  animal  institutes  an  important  reduc¬ 
tion  of  the  cortical  responses  developed. 


[RESEARCHES  ON  THE  ELECTRICAL  ACTIVITY  OF 
THE  CEREBRUM  DURING  SLEEP]  Recherches  sur 
l'activitf  felectrlque  cferSbrale  au  cours  du  so:nmeil,  by 
M.  Jouvet  and  F.  Michel.  [1958]  [4]p.  Incl.  diagrs.  refs. 
(AF  61(514)1206)  Unclassified 

Published  in  Compt.  Rend.  Stances  Soc.  Blologie.  v.  152: 
ml-MO,  July  7,  1958. 

The  chronic  electrical  activity  of  the  sub-cortical 
meso-diencephallc  formations  and  oi  the  cortex  for 
animals  with  an  Intact  head,  carriers  of  a  section  of  the 
cerebral  trunk  and  finally  for  cats  with  the  cortex  re¬ 
moved  was  studied.  Observations  are  made  for  periods 
of  one  wk  to  three  mos.  Cortical  and  sub-cortical  elec¬ 
trodes  are  Implanted  at  the  level  of  several  cortical 
regions  and  meso-diencephalic  formations,  under  barbi¬ 
turate  anaesthesia.  A  section  of  the  cerebral  column  Is 
tested  for  certain  animals  before  the  Implantation  by 
means  of  a  blade  oriented  stereotaxically.  Theso  rela¬ 
tively  poikilothermal  animals  have  their  rectal  tempera¬ 
ture  maintained  at  38'  by  heating.  The  animals  with  the 
cortex  removed  are  operated  on  for  a  time  by  the  asplra- 
ation  and  coagulation  of  the  neocortex.  An  acrylic  resin 
prosthetic  Is  located,  from  the  frontal  sinus  to  the 
occipital  crest  and  the  sub-cortical  electrodes  are  fixed 
at  its  level.  All  the  animals  are  tested  In  sound-proof 
cages.  Histological  controls  verify  the  electrode  situa¬ 
tion,  the  extent  of  the  cortical  and  cerebral  trunk  lesions. 
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McMaster  U.  Hamilton  Coll.,  Ont.  (Canada). 

MASSES  CF  ATOMS  A  >  40,  H.  E.  Duckworth.  July  1, 
1957  [24]p.  inci.  tables,  refs.  (AFOSR-TN-57-322) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  18(600)484  and  National  Research 
Council  of  Canada)  AD  132363  Unclassified 

Also  published  In  Progress  in  Nuclear  Phys.,  v.  6:  1 38- 
161,  1957. 

Sources  of  atomic  mass  information  which  are  discussed 
are:  the  mass  spectroscopic  atomic  mass  difference, 
the  determination  of  the  energy  balance  in  nuclear  re¬ 
actions,  total  /^-disintegration  energies,  determination 
of  atomic  masses  by  microwave  spectroscopy,  and 
a-dis integration  energies.  Discussions  are  included 
on  the  need  for  heavier  standards,  the  requirements  of 
heavier  standards,  suggested  heavy  secondary  standards, 
16 

and  permanance  of  O  as  a  primary  standard.  Atomic 
masses  for  A  >  40  are  tabulated. 


MMU.  01 :016;  MMU.  02:001-004 


247,  Ontario  Research  Foundation,  and  National  Research 
Council  of  Canada)  AD  136664  Unclassified 

Also  published  In  Canad.  Jour.  Phys.,  v.  36:  104-116, 

J:  n .  19  53 

Die  luminescence  response  of  samples  of  ZnS:Ag  and 

Zn.SiO.:Mn  to  bombardment  with  various  ions  was  de- 
2  4 

termined  as  a  function  of  the  Ion  energy  E.  For  ZnSlAg, 
within  the  range  of  ion  energies  studied  (E  <  25  kev), 

the  luminescence  response  L  is  proportional  to  (E-EQ)m 

where  Eg  is  the  threshold  energy  which  Is  not  a  very 

sensitive  function  of  the  Ion  mass.  For  ZnjSiO^Mn  no 

threshold  energy  was  observed  except  in  the  case  of 
7+ 

Li  ions,  the  lightest  Ions  used  with  this  phosphor.  The 
experimental  results  for  ZnS:Ag  appear  to  be  consistent 
with  a  theory  In  which  It  is  assumed  that  the  bombarding 
particles  penetrate  the  phosphor  as  neutral  atoms  and 
produce  luminescence  by  electronic  excitation  of  the 
lattice  atoms  due  to  small  Impact  parameter  collisions. 


•  • 


MMU.02:001 

McMaster  U.  Hamilton  Coll.,  Ont.  (Canada). 

MASS  SPECTROSCOPIC  ATOMIC  MASS  DIFFERENCES, 
n,  by  H.  E.  Duckworth.  Dec.  31,  1957  [6]p.  Inci.  tables, 
refs.  (AFOSR-TN-57-335)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638)247 
and  National  Research  Council  of  Canada)  AD  132409 

Unclassified 

Also  published  in  Rev.  Modern  Phys.,  v.  29:  767-772, 


A  brief  description  1s  given  of  the  mass  spectroscopic 
methods  in  current  use  for  the  determination  of  atomic 
masses.  Die  agreement  between  atomic  masses  so 
derived  and  those  obtained  by  studying  the  energy  bal¬ 
ance  In  nuclear  reactions  Is  also  lightly  touched  upon, 

12 

with  particular  reference  to  the  mass  of  C  .A  table 
is  given  of  the  atomic  mass  differences  which  have  been 
obtained  mass  spectroscopically  during  the  past  three 
years.  (Contractor's  abstract) 


MMU.02:003 

McMaster  U.  Hamilton  Coll.,  Ont.  (Canada). 

SOME  RECENT  MASS  DETERMINADONS  AT 
McMASTER  UNIVERSITY,  by  H.  E.  Duckworth,  G.  R. 
Bainbrldge  and  others.  [1957]  [6]p.  Inci.  dlagrs.  table, 
rels.  (AFOSR-TN-58-66)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638)247, 
National  Reseat  h  Council  of  Canada,  and  Shell  Oil  Co. 
of  Canada)  AD  148109  Unclassified 

Also  published  In  Proc.  Conf.  on  Nuclear  Masses  and 
Dieir  Determination,  Max- Planck  Instltut  fOr  Chemie, 
Mainz  (Germany)  (July  10-12,  1956),  London,  Pergamon 
Press,  1957,  p.  75-80. 

The  atomic  masses  of  NiS8  and  NI80  have  been  deter¬ 
mined  by  employing  a  double- focusing  mass  spectrome¬ 
ter  using  a  doublet  method.  Die  values  are  larger  than 

38 

the  previously  accepted  values  but  the  N1  value  agrees 
with  a  new  measurement  elsewhere.  The  effect  of  resid¬ 
ual  gas  pressure  in  the  spectrometer  on  the  doublet 
spacing  has  been  investigated  and  the  results  suggest 
that  not  all  doublet  spacing*  are  pressure  dependent. 


•  '  • 


•  • 


MMU.02:002 


MMU. 02: 004 


McMaster  U.  Hamilton  ColL,  Ont.  (Canada). 

THE  LUMINESCENCE  RESPONSE  OF  PHOSPHORS 
TO  LOW  ENERGY  ION  BOMBARDMENT,  by  C.  F.  Eve 
and  H.  E.  Duckworth.  [1958]  [13]p.  Inci.  diagrs.  tables, 
refs.  (AF08R-TN-57-701)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638)- 


McMaster  U.  Hamilton  Coll.,  Ont.  (Canada). 

A  LARGE  SEMI-CIRCULAR  MASS  SPECTROMETER 
FOR  ATOMIC  MASS  DETERMINADONS,  by  H.  E. 
Duckworth,  J.  T.  Kerr,  and  G.  R.  Bainbrldge.  [1957] 
[3]p.  Inci.  dlagr.  (AFOSR-TN-56-67)  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research  under 


•  • 
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MMU. 02:005  -  MMU.02:007 


AF  40(638)247  and  National  Research  Council  of 
Canada)  AD  148110  Unclassified 

Also  published  in  Proc.  Conf.  on  Nuclear  Masses  and 
Their  Determination,  Max- Planck  Institut  fflr  Chemie, 
Mainz  (Germany)  (July  10-12,  1656),  London,  Pergamon 
Press,  1057,  p.  218-220. 

The  double- focusing  mass  spectrometer  and  its  opera¬ 
tion  are  briefly  described.  It  consists  of  a  semicircular 
magnetic  analyzer  and  a  1/2  e  analyzer.  The  instru¬ 
ment  is  essentially  of  the  Dempster  type,  the  difference 
being  that  the  electrostatic  analyzer  is  being  used  sym¬ 
metrically.  It  is  being  constructed  in  2  stages:  first, 
the  magnetic  analyzer,  and  second,  the  electrostatic 
analyzer.  The  first  analyzer  has  a  radius  of  curvature 
of  6  ft.  The  magnetic  field  is  established  by  28  separate 
magnets  positioned  side  by  side  to  simulate  a  continuous 
semi-circular  field.  The  vacuum  chamber,  a  4  in.  by 
.75  in.  Cu  tube  having  a  wall  thickness  cf  1/8  in.,  is 

-7 

capable  of  producing  pressures  approaching  10  mm 
Hg.  A  simple  Nier-type  electron-bombardment  source 
is  used.  A  feature  of  this  magnetic  analyzer  is  the  fact 
that  the  magnetic  field  is  both  stabilized  and  swept  by 
a  proton  moment  mechanism.  The  position  of  each  mass 
spectral  peak  is  given  by  the  frequency  of  the  proton 
signal,  and  the  doublet  spacing  is  obtained  in  terms  of 
a  frequency  difference.  The  performance  of  this  analyzer 
is  illustrated  in  a  trace  of  the  triplet  consisting  of  slngly- 

132 

charged  NgO  and  COg  and  triply-charged  Xe  .  The 

second  analyzer,  now  under  construction,  is  made  up  of 
1/2  ir  gold-plated  condenser  plates  composed  of  Armco 
Fe,  sitting  end  to  end.  The  plates  are  4  in.  in  depth, 
being  separated  by  a  1-in.  space.  These  plates  are  sup¬ 
ported  on  insulators  bedded  on  a  large  steel  base  nlate 
to  which  is  fastened  a  vacuum -tight  A1  lid.  This  lid 
connects  at  one  end  to  the  magnetic  analyzer  and  at  the 
other  to  the  final  ion  collector.  The  pumping  leads  are 
also  made  through  this  lid. 


table  and  are  relatively  abundant  and  easily  prepared 
for  mass  spectroscopic  use.  The  experimental  results 
used  in  computing  the  weighted  mean  are  included  in  tabu¬ 
lar  form.  The  uncertainty  in  the  results  varies  from  ap- 


32  232 

proximately  1  kev  for  S  to  100  kev  for  Th  .  The 
complete  list  of  nuclei  proposed  to  be  used  as  atomic 

32  48 

mass  standards  in  the  indicated  range  is:  S  ,  Tl  , 

64  „_84  _  .104  -  120  „  132  „T44  ^164  W1S6 


Zn  ,  Kr  .  Pd 


Sn 


i  Xe 


Nd 


Dy 


„  208  .  _  23?, 

Pb  and  Th 


MMU. 02:006 


McMaster  U.  Hamilton  Coll.,  Ont.  (Canada). 

ATOMIC  MASSES  OF  Kr®4,  Kr86,  Xe126,  Xe132,  Hg200, 
201  204 

Hg  ,  AND  Hg  ,  by  J.  T.  Kerr  and  H.  E.  Duckworth. 
Aug.  1,  1658,  3p.  incl.  refs.  (AFOSR-TN-58-505) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  40(638)247  and  National  Research  Coun¬ 
cil  of  Canada)  AD  158313  Unclassified 

Also  published  in  Canad.  Jour.  Phys.,  v.  36:  086-088, 

July  1058.' 

The  atomic  masses  of  seven  Kr,  Xe  and  Hg  Isotopes  have 
been  determined  by  employing  a  large  semicircular 
single-focusing  mass  spectrometer  using  a  doublet 
method.  Comparison  with  available  results  Indicates 
that  no  serious  systematic  error  exists.  The  uncertain¬ 
ties  in  *he  measured  masses  are  approximately  100-200 
kev.  Using  existing  mass  difference  data  it  has  been 
possible  to  calculate  the  mass  value  of  the  remaining 
stable  mercury  Isotopes. 


MMU. 02:007 

McMaster  U.  Hamilton  Coll.,  Ont.  (Canada). 


MMU. 02:005 

McMaster  U.  Hamilton  Coll.,  Ont.  (Canada). 

SECONDARY  STANDARDS  OF  ATOMIC  MASS  FOR 
A  >  30,  by  H.  E.  Duckworth.  Oct.  1,  1057  (Ojp.  incl. 
Ulus,  tables,  refs.  (AFOSR-TN-5B-68)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  40(638)247  and  National  Research  Council  of  Canada) 
AD  148111  Unclassified 


SOME  NEW  ATOMIC  MASS  DETERMINATIONS  MADE 
WITH  A  LARGE  SINGLE-FOCUSING  MASS  SPECTROME 
TER,  by  J.  T.  Kerr,  G.  R.  Balnbridge  and  others.  (June 
1058]  [18)p.  incl.  dia^rs.  tables,  refs.  (AFOSR-TN-58- 
506)  (Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  [AF  40(638)247]  and  National  Research 
Council  of  Canada)  AD  158317  Unclassified 

Presented  at  lnternat'1.  Conf.  on  Mass  Spectrometry, 
London  (England),  Sept.  24-26,  1058. 


Also  published  in  Proc.  Conf.  on  Nuclear  Masses  and 
Their  Determination,  Max- Planck  Institut  ftir  Chemie, 
Main:'.  (Germany)  (July  10-12,  1056),  London,  Pergamon 
Press,  1057,  p.  245-252. 

A  series  of  12  secondary  mass  standards  has  been  ob¬ 
tained  for  the  nuclei  A  >  30  by  means  of  analysis  of 
recent  experimental  resuits.  The  nuclei  chosen  as  the 
standards  have  been  suitably  spaced  throughout  the  mass 


A  large  Dempster  type  double-focusing  mass  spectrome¬ 
ter  has  been  constructed  and  Is  described.  The  magnetic 
analyzer  portion  of  this  spectrometer  has  been  used  as 
a  single-focusing,  semicircular  mass  spectrometer  with 
which  to  make  some  atomic  mass  comparisons.  The 
actual  resolution  of  the  instrument  as  determined  In  prac¬ 
tice  Is  about  one  part  in  9000.  A  special  beam  modulation 
technique  has  been  used  to  determine  the  atomic  masses 
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,  „  84  „  86  „  128  v  132  „  200  „  201  .  „  204 

ol  Kr  ,  Kr  ,  Xe  ,  Xe  ,  Hg  ,  Hg  ,  and  Hg 

(item  no.  MMU.02:006)  with  a  precision  of  approximately 

one  part  in  two  million. 


MAD.01-.001 

[Madrid  U.  Dept,  of  Crystallography  (Spain).] 


P  and  p  ,  are  readily  calculated.  Supposing  an  harmonic 

1  *> 

movement  of  the  chain  normal  to  the  chain  direction  a 
new  way  has  been  developed  by  means  of  which  it  is 
possible  to  calculate  u  and  u  .  Values  calculated  by 

1  II 

this  method  are  consistent  with  the  observed,  giving  a 
straightforward  method  for  calculating  thermal  motion 
in  crystals.  (Contractor's  abstract) 


THERMAL  VIBRATIONS  IN  DICARBOXYLIC  ACIDS 
(Abstract),  by  J.  L.  Amorfis  and  M.  L.  Canut.  [1657] 

[2]p.  [AF  61(514)1146]  Unclassified 

Presented  at  Intemat'l.  Union  of  Crystallography, 
Montreal  (Canada),  July  10-16,  1657. 

Published  in  Acta  Cryst.,  v.  10:  764-765,  Dec.  10,  1857. 

Diffuse  scattering  of  succinic,  adipic  and  nlmelic  acids 
has  been  studied  to  get  information  about  motion  of 
waves  traveling  along  a  chain-like  structure.  A  com¬ 
plete  recording  of  such  diffuse  scattering  at  room  tem¬ 
perature  was  necessary  and  Lauegrams  in  a  Unlearn 
imera  of  6  cm  diameter  were  taken  by  steps  3*  apart 
lu  a  range  of  180  since  the  iecordlng  was  taken  with 
[010]  as  the  vertical  axis.  The  diffuse  domains  have  two 
main  features:  (a)  broad,  round,  definite  domains,  corre¬ 
sponding  to  a  none  In  the  reciprocal  space  of  about  30* 
having  a  as  medium  <uds;  (b)  fine,  long,  extended  do¬ 
mains  (streaks)  corresponding  to  directions  in  the  re¬ 
ciprocal  space  normal  to  c  chain  direction.  Diffuse 
scattering  was  plotted  in  reciprocal  space  using  Bernal 
and  Martin  charts.  Two  aspects  of  diffuse  scattering 
domains  are  discussed  in  detail:  (1)  wave  analysis  of 
chain-like  structures;  and  (2)  thermal  motion  and  sym¬ 
metry.  (Contractor's  abstract,  modified) 


MAD.01-,002 

Madrid  U.  Dept,  of  Crysta’logmphy  (Spain). 

[STUDIES  ON  LATTICE  DYNAMICS  IN  MOLECULAR 
CRYSTALS.  V.  DIRECT  DETERMINATION  OF  THE 
THERMAL  VIBRATION  AMPLITUDE]  Estudios  acerca 
de  la  dinamlca  reticular  en  crlstales  moiocu'trfe.  V. 
Determinacl&n  dlrecta  de  la  amplitud  de  la  oscllacl6n 
ttrmlca,  by  J.  L.  Amor6s,  C.  Belgrano,  and  M.  L. 
Canut.  [1957]  [8]p.  lncl.  diagrs.  tables,  refs.  (AF  61- 
($14)1146)  Unclassified 

Published  In  P.  Dep.  Crist.  Min.,  v.  S:  5-13,  1657. 

In  order  to  get  more  Information  rbou?  thermal  motion 
In  crystals  a  systematic  survey  of  the  reciprocal  space 
is  developed,  giving  as  a  result  -in  anisotropic  (  'fO 
normal  and  parallel  to  the  chain  direction.  From  this 
systematic  survey  It  is  possible  to  Infer  the  nature  of 
the  thermal  motion  In  a  chain- like  crystal.  Making  use 
of  the  Fourier  transform 

1  -2»t(hx) 

n  •  f  <  f  >  *  d* 

1  * 


MAD.01:003 

Madrid  U.  Dept,  of  Crystallography  (Spain). 

[STUDIES  ON  LATTICE  DYNAMICS  IN  MOLECULAR 
CRYSTALS.  VI.  THERMAL  DIFFUSE  SCATTERING  OF 
DICARBOXYLIC  (EVEN)  ACIDS:  SUCCINIC  AND  ADIPIC 
ACIDS]  Estudios  acerca  de  la  dinamica  reticular  en 
crlstales  moleculares.  VI.  Difracclfin  dlfusa  de  los 
icldos  dicarboxflicos  de  la  serie  par:  succfnico  y 
adfplco,  by  M.  L.  Canut  and  J.  L.  Amorfis.  [1657]  [ll]p. 
lncl.  Ulus!  diagrs.  refs.  (AF  61(514)1146) 

Unclassified 

Published  in  P.  Dep.  Crist.  Min.,  v.  3:  15-25,  1857. 

Diffuse  scattering  of  succinic  and  adipic  acids  was  studied 
to  get  information  about  motion  of  waves  traveling  along 
a  chain-like  structure.  A  complete  recording  of  such 
diffuse  scattering  at  room  temperature  was  necessary 
and  Laue  photographs  in  a  Unicam  camera  6  cm  diameter 
were  taken  in  a  range  of  180’  as  the  recording  was  taken 
with  [010]  as  vertical  axis.  The  diffuse  domains  are  of 
two  main  types:  (a)  broad,  round,  definite  domains, 
corresponding  to  a  region  in  the  reciprocal  space  of 
about  30*  haring  a  as  medium  axis;  (b)  fine,  long,  ex¬ 
tended  domains  (—  streaks)  corresponding  to  directions 
In  the  reciprocal  space  normal  to  chain  direction. 

Diffuse  scattering  was  plotted  in  reciprocal  space  using 
Bernal  and  Martin  charts.  Special  features  of  the  diffuse 
scattering  domains  are  noted.  Results  are  discussed  in 
terms  of  wave  analysis  of  chain-like  structures  and  of 
thermal  motion  and  symmetry.  (Contractor's  abstract, 
modified) 


MAD.01.004 

Madrid  U.  Dept,  of  Crystallography  (Spain). 

[STUDIES  ON  LATTICE  DYNAMICS  IN  MOLECULAR 
CRYSTALS.  VD.  THERMAL  DIFFUSE  SCATTERING 
OF  DICARBOXYLIC  (ODD)  ACIDS.  PIMELIC  ACID) 
Estudios  acerca  de  la  dinamlca  reticular  en  crlstales 
moleculares.  VH.  Dlfraccl6n  dlfusa  de  los  icldos 
dicarboxflicos  de  la  serie  lmpar:  plmtlico,  by  M.  L. 
Canut  and  J.  L.  Amorfts.  [1957]  [5]p.  lncl.  illus.  diagrs. 
(AF  61(514)1146)  Unclassified 

Published  in  P.  Dep.  Crist.  Min.,  v.  J:  27-31,  1957. 

Diffuse  scattering  of  pimeltc  acid  was  studied  to  get 
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MAD.01:005  -  MAD.01:008 


Information  about  motion  of  waves  traveling  along  a 
chain-like  structure.  The  method  used  is  the  same  as 
that  for  item  no.  MAD.01:003.  Results  are  discussed  in 
terms  of  wave  analysis  of  chain-like  structures  and  of 
thermal  motion  and  symmetry. 


MAD.01:005 

Madrid  U.  Dept,  of  Crystallography  (Spain). 

STUDIES  OF  THERMAL  MOTION  IN  CRYSTALS,  by 
J.  L.  Amor6s,  M.  L.  Canut  and  A.  Bujosa.  Annual  rept. 
no.  1,  Dec.  15,  1956  -  Dec.  15,  1957,  lv.  incl.  illus. 
diagrs.  tables,  refs.  (AFOSR-TN-58-154)  (AF  61(514)- 
1146)  AD  152180  Unclassified 

Thermal  motion  of  atoms  in  the  dlcarboxyllc  acids 
series  was  studied.  A  new  method  was  developed  for 
making  a  direct  determination  of  molecular  movement 
from  a  systematic  analysis  of  the  reciprocal  lattice. 
Methods  employing  the  electron  density  of  a  crystal 
were  investigated,  especially  those  based  on  (Fq  -  Ffi) 

Fourier  synthesis.  Several  features  relating  densities 
and  amplitudes  were  discovered.  Diffuse  scattering  of 
a  chain-like  crystal  was  studied  in  8-succinlc,  adipic, 
sebacic,  glutaric,  and  pimelic  acids.  Continuous  diffuse 
scattering  domains  were  characteristic  of  such  diffuse 
scattering.  Symmetry  requirements  for  both  atomic 
and  wave  motion  in  crystals  were  examined,  and  differ¬ 
ences  between  static  and  dynamical  space  groups  were 
emphasized.  A  comparison  was  made  between  diffuse 
scattering  and  both  crystal  expansion  and  polymorphism 
in  an  effort  to  evaluate  the  influence  of  atom  motion  in 
crystal  motion  (ASHA  abstract) 

MAD.01:006 

Madrid  U.  Dept,  o:  Crystallography  (Spain). 

(APPLICATION  OF  THE  FOURIER  TRANSFORM  TO 
THE  STUDY  OF  THERMAL  DIFFUSE  SCATTERING  OF 
MOLECULAR  CRYSTALS]  Aplicacl5n  de  la  trans- 
formada  de  Fourier  al  estudio  de  la  difraccifin  chfuaa 
tCrmica  de  cristales  moleculares,  by  J.  L.  Amor6s  and 
M.  L.  Canut.  (1958]  (17]p.  incl.  diagrs.  refs.  (AF  61- 
(514)1146)  Unclassified 

Published  in  Bol.  R.  Soc.  Esp.  Hist.  Nat.  (0),  v.  56: 
305-322,  1958. 

Also  published  in  P.  Dep.  Crist.  Min.,  v.  6,  1959-60. 

Hie  method  of  using  the  Fourier  transform  in  the 
author's  investigations  is  described.  Application  is 
shown  tor  crystals  of  succinic  and  adipic  acids.  The 
difference  Fourier  transform  method  is  shown  to  be 
superior  to  both  the  Fourier  transform  corresponding 
to  the  rest  condition  and  to  the  latter  corrected  lor 
thermal  motion. 


MAD.01:007 

Madrid  U.  Dept,  of  Crystallography  (Spain). 

INTERPRETAHON  OF  THE  EXTENDED  CONTINUOUS 
REGIONS  OF  X-RAY  THERMAL  DIFFUSE  SCATTERING 
OF  MOLECULAR  CRYSTALS,  by  J.  L.  AmorSs  M.  L. 
Canut  and  others.  [1958]  70p.  incl.  illus.  dlar  \  refs. 
(Bound  with  its  AFOSR-TR-59-47;  AD  21506)  •  '  61- 

(514)1146)  Unchu  .ified 

Presented  at  meeting  of  the  Amer.  Cryst.  Assoc., 
Cornell  U.,  Ithaca,  N.  Y.,  1959. 

Also  published  in  P.  Dep.  Crist.  Min.,  v.  5,  1958. 

Also  published  in  Zeitachr.  Krist.,  v.  114:  39-65,  June 

TdW. 

The  weak  extended  continuous  regions  of  x-ray  thermal 
diffuse  scattering  of  molecular  crystals  of  different 
structural  types  are  interpreted  in  terms  of  a  new  func¬ 
tion,  the  difference  Fourier  transform  (DFT)  of  the 
molecules.  The  experimental  thermal  diffuse  scattering 
of  adipic  acid,  succinic  acid,  hexamine,  naphthalene  and 
anthracene  is  compared  with  the  isodiffusion  lines  com  • 
puted  with  the  DFT.  The  good  agreement  between  theo¬ 
retical  and  experimental  values  shows  that  DFT  is  a 
good  approach  to  the  interpretation  of  such  continuous 
diffuse  regions  in  molecular  crystals  and  that  independ¬ 
ent  (or  antiphase)  movement  of  the  molecules  as  rigid 
bodies  accounts  for  the  morphology  of  such  continuous 
regions  of  diffuse  scattering.  (Contractor's  abstract) 


MAD.01:00B 

Madrid  U.  Dept,  of  Crystallography  (Spain). 

(LATHCE  DV 1AM ICS  IN  IONC  CRYSTALS.  I.  DIFFUSE 
SCATTERING  OF  THE  POLYMORPHIC  FORMS  IV  - 
(-18“C  TO  32*C)  AND  HI  -  (32*C  TO  84’C)  AMMONIUM 
NITRATE]  Dinimica  de  redes  en  cristales  i6niccs. 

I.  Difracci6n  dlfusa  de  las  formas  polimorfas  TV  (entre 
-18*C  y  32*C)  y  HI  (entre  32"C  y  84*C)  del  nitrato 
ain6nlco,  by  P.  Alonso,  M.  L.  Canut,  and  J.  L.  Amcr6s. 
[1958]  (15]p.  incl.  illus.  diagrs.  refs.  [AF  61(514)1146] 

Unclassified 

Published  in  Bol.  R.  Soc.  Esp.  Hist  Nat.  (G),  v.  56: 

Fnerircs: 

Also  published  in  P.  Dep.  Crist.  Min.,  v.  4:  23-29,  1958. 

The  structure  is  reviewed  of  forms  IV  and  IH.  Experi¬ 
mental  results  of  an  x-ray  diffuse  scattering  study  are 
presented  with  Laue  photographs  and  distributions  of 
the  diffuse  scattering  domains.  In  form  IV  high  fre¬ 
quency  vibrations  are  very  clear,  that  is,  optical  fre¬ 
quencies  characteristic  of  atomic  5 roups  vibrating  as 
rigid  bodies.  But  in  form  HI  the  thermal  diffuse  scat¬ 
tering  Indicates  that  acoustical  frequencies  contribute 
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mainl)  to  the  vibrational  spectrum.  The  apparent  para¬ 
doxical  diminution  of  thermal  diffuse  scattering  at 
higher  temperature  is  seen  as  a  consequence  of  the 
structural  change  from  form  IV  to  form  III. 


MAD.01:009 

Madrid  U.  Dept,  of  Crystallography  (Spain). 

[LATTICE  DYNAMICS  IN  MOLECULAR  CRYSTALS. 

Vm.  THERMAL  DIFFUSE  SCATTERING  OF  HEXA- 

MINE  C.H, ,N .1  Dinimica  de  redes  en  cristales 
6  1Z  4 

moleculares.  VIH.  Difracci6n  difusa  tfirmica  de  la 
hexamina,  C6H12N4,  by  M.  L.  Canut  and  J.  L.  Amor6s. 

[19581  [161p.  incl.  Ulus,  dlagrs.  refs.  (AF  61(514)1146) 

1  J 1  J  Unclassified 

PubUshed  in  Bol.  R.  Soc.  Esp.  Hist.  Nat  (G),  v.  56: 

323-358,1958. 

An  experimental  x-ray  analysis  was  made  using  Laue 
photographs.  Diffuse  scattering  domains  are  analyzed 
for  plane  001  at  levels  ol  0,  1/2,  1,  3/2  and  2.  The 
domains  are  also  analyzed  tridimensionally.  The  diffuse 
scattering  data  are  discussed  briefly  in  relation  to 
atomic  vibration,  molecular  morphology  and  wave  propa¬ 
gation.  Th6  static  and  dynamic  spatial  groups  of  the 
crystal  are  different,  and  an  explanation  of  this  1s  given. 


MAD.01-.010 


Madrid  U.  Dept,  of  Crystallography  (Spain). 


[LATTICE  DYNAMICS  IN  MOLECULAR  CRYSTALS. 

IX.  THERMAL  DIFFUSE  SCATTERING  OF  PENTA- 
ERYTHRITOL]  Dtnimlca  de  redes  en  cristales 
moleculares.  DC.  Dlfracclfn  difusa  ttrmlca  en  el 
pentaarltrltol,  by  P.  Alonso,  M.  L.  Canut,  and  J.  L. 
Amor6s.  [1958]  [12]p.  Incl.  lllus.  dlagrs.  [AF  61(514)- 
1146]  Unclassified 


Published  In  Bol.  R.  Soc.  Esp.  Hist.  Nat.  (G),  v.  56: 
379-390,  1958. 


An  experimental  x-ray  study  was  made  using  a  prismatic 
crystal  and  Laue  photography  with  a  Unlearn  camera 
and  a  cylindrical  film  holder  of  60  mm  diameter. 

Copper  filtered  radiation  was  used  from  a  PhiUps  tube 
operated  at  40  kv  and  20  mA  with  2  hr  exposure.  Diffuse 
scattering  domains  are  analyzed  for  the  001  plan?  at  0, 

1,  2,  and  3  level*  and  analyzed  also  trldimansionally. 

The  diffuse  scattering  data  are  <liscusse0  in  relation 
to  atomic  vibration,  wave  propagation  and  structure. 
Torsional  oscillations  probably  occur  in  penlaerythri- 
tol. 


MAD.0L011 


Madrid  U.  Dept,  of  Crystallography  (Spain). 


[LATTICE  DYNAMICS  IN  MOLECULAR  CRYSTALS. 

X.  THERMAL  SCATTERING  OF  NAPHTHALENE] 
Din&mica  de  redes  en  cristales  moleculares.  X. 
DifracciOn  difusa  tfrmica  del  naftaleno,  by  A.  de  Acha, 
M.  L.  Canut,  and  J.  ’  Amorfis.  [1958]  [14]p.  incl.  illus. 
riiatrrH  refs.  (A?  61(534)11461  Unclassified 


Presented  at  Twenty-fourth  Luso-Spanish  Congress  of 
the  Assoc,  for  the  Progress  of  Science,  Madrid  (Spain), 
Nov.  14-20,  1958. 


Published  in  Boi.  R.  Soc.  Esp.  Hist.  Nat.  (G),  v.  56: 
405-418,  1958. 


Experimental  results  are  given  for  an  x-ray  study 
using  Laue  photographs.  Diffuse  scattering  domains  are 
analyzed  for  plane  010  at  levels  0,  3/2,  1,  3/2  and  2  and 
analyzed  also  tridimensionally.  The  diffuse  scattering 
results  are  discussed  in  relation  to  structure,  sym¬ 
metry,  vibration  and  wave  propagation. 


MAD.01:012 

Madrid  U.  Dept,  of  Crystallography  (Spain). 

[LOGICAL  INTERPRETATION  OF  THE  LAUEDIA- 
GRAMS]  Interpretacl6n  racional  de  los  lauediagramas, 
by  M.  L.  Canut  and  J.  L.  AmorSs.  [1958]  [ll]p.  incl. 
dlagrs.  [AF  61(514)1146]  Unclassified 

Published  in  Bol.  R.  Soc.  Esp.  Hist.  Nat.  (G),  v.  56: 
15-24,  1958. 


Also  published  In  P.  Dep.  Crist,  Min.,  v.  4:  1-6,  1958. 

A  general  discussion  is  given  on  the  logical  Interpreta¬ 
tion  of  Laue  x-ray  photographs.  The  three  types  of 
Laue  photographs  -  cylindrical,  flat  back  reflection  and 
flat  back  tranamlsslon  —  are  separately  considered  and 
then  comparison  1*  made  of  their  stenographic  projec¬ 
tions.  The  cylindrical  Laue  photograph  In  combination 
with  stereographic  projection  is  favored  for  crystal 
morphology  studies. 


MAD.0L013 


Madrid  U.  Dept,  of  Crystallography  (Spain). 


|  POLYMORPHIC  TRANSITIONS  IN  SINGLE  CRYSTALS. 

I.  SUPERSTRUCTURE  FORMATION  IN  THE  IV  ~  V 
(-H'C)  TRANSITION  OF  AMMONIUM  NSTRATE] 
Transformaciones  pollmorfas  en  mouecrlstaiea.  I 
Formad6n  de  aupereatructura  en  ia  tranalclbn  IV  -  V 
(-18'C)  del  nitrato  am6mc.>,  by  J.  L.  A-iorSs,  P.  Alonso, 

■«>  M.  L.  cm.  |i»«l  miP-  “L 
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Published  in  Bol.  R.  Soc.  Esp.  Hist.  Nat.  (G)  v  56- 
65-75,  1658. 

Also  published  In  P.  Dep.  Crist.  Min.,  v.  4;  30-37,  1658. 

Laue  photographs  were  Ween  at  room  and  successively 
lower  temperatures  down  to  -85°C  as  the  basis  of  this 
x-ray  analysis  study  of  the  transition.  No  further  tran¬ 
sition  from  form  V  occurred  at  -80°C  as  had  been  sug¬ 
gested  by  specific  heat  studies.  Diffuse  scattering  de¬ 
creased  very  much  in  the  low  temperature  form  V 
while  Laue  spots  increased  both  in  number  and  inten¬ 
sity.  Form  V  is  found  to  belong  to  the  tetragonal  class, 
while  modification  IV  has  orthorhombic  symmetry.  Ro¬ 
tation  photographs  at  iow  temperature  show  superstruc¬ 
ture  lines  midway  between  levels  of  the  corresponding 
room  temperature  photographs.  The  unit  cell  volume 
of  V  is  8  times  that  of  IV.  The  transformation  IV  -  V 
is  reversible.  In  principle  the  mechanism  of  the  transi¬ 
tion  can  be  explained  on  the  basis  of  the  superstructure 
formation  but  certain  details  fall  outside  of  this  forma¬ 
tion  phenomenon. 


MAD.01:014 

Madrid  U.  Dept,  of  Crystallography  (Spain). 

(POLYMORPHIC  TRANSITIONS  IN  SINGLE  CRYSTALS 
H.  IV  -  II- AMMONIUM  NITRATE  (84°C)  TRANSITION 
AND  11  (55  C)  METASTABLE  FORM]  Transformaciones 
polimnrfas  en  monocristales.  II.  Transicifin  IV -n  (84’C) 
del  nitrato  am6nico  y  forma  metaestable  n'(55“C),  by  J. 
L.  Amor6s,  P.  Alonso,  and  M.  L.  Canut.  [1858]  [I5]p. 
incl.  illus.  diagrs.  [AF  81(514)1148]  Unclassified 

Published  in  Bol.  R.  Soc.  Esp.  Hist.  Nat.  (G),  v.  58- 

7T-ei,  1658. 

Also  published  in  P.  Dep.  Crist.  Min.,  v.  4:  38-45,  1858. 

Form  n  is  obtained  by  heating  form  IV  suddenly  over 
the  transition  point  84*C,  but  by  heating  IV  directly  to 
55'C  the  metastable  H'results.  Experimental  results 
re  given  for  an  x-ray  analysis  of  these  transitions. 
Lattice  constants  are  the  same  for  both  forms,  n  and 
II ,  *  *  5.68A  and  c  *  4.62a.  The  apace  group  for  H  is 
P4bm  am.  for  ll'seems  to  be  P4.  The  conclusion  is 
reached  that  the  production  of  disorder  inherent  in  the 
jump  from  form  IV  to  U  can  be  obtained  only  by  very 
quick  heating.  Less  heating  results  in  the  metastable  II' 
phase,  but  if  the  crystal  receives  enough  energy,  the 
transition  to  U  is  definitive. 


MAD.0L015 

Madrid  U.  Dept,  of  Crystallography  (Spain). 

[THERMAL  WAVES  IN  CHAIN  STRUCTURES]  Ondas 
tf  rmicas  en  criatales  en  cadenas.  by  J.  L.  Amoris  and 


M.  L.  Canut.  [1658]  [26]p.  incl.  illus.  diagrs.  table 
refs.  (AF  61(514)1146)  Unclassified 

Published  in  Bol.  R.  Soc.  Esp.  Hist.  Nat.  (G),  v.  58- 
SFFo,  1858. 

Also  published  in  P.  Dep.  Crist.  Min.,  v.  4:  7-22,  1858. 

The  subject  is  discussed  in  a  general  manner  with 
emphasis  on  experimental  work  done  in  the  authors'  lab. 
In  the  study  of  thermal  motion  the  technique  of  x-ray  dif¬ 
fuse  scattering  is  used  on  crystals  with  a  chain-like 
structure.  Dicarboxylic  acids,  both  even  and  odd,  have 
been  studied.  Structural  characteristics  are  reviewed 
of  the  experimental  crystals,  and  the  experimental 
method  is  described.  New  data  on  thermal  diffuse  scat¬ 
tering  domains  are  furnished  for  suberic  and  glutaric 
acids.  Results  are  interpreted  in  relation  to  the  propa¬ 
gation  of  waves  in  function  of  crystal  structure  and  in 
relation  to  crystal  symmetry. 


MAD.02:001 

Madrid  U.  [Institute  de  Calculo]  (Spain). 

[SEMIANALYTIC  CLASSES  IN  CONVEX  REGIONS] 
Classes  semi-analytiques  dans  des  regions  convexes, 
by  M.  R.  San  Juan.  Technical  summary  rept.  Mar  1- 
June  1,  1857,  6p.  (AFOSR-TN-57-383)  (AF  81(514)1254) 
AD  132435  Unclassified 

A1«o  PubUshed^in  Compt.  Rend.  Stances  Acad.  Sci., 

The  results  given  by  the  author  at  the  International 
Congress  of  Mathematics  at  Amsterdam  in  1854  on  the 
semi-analytic  classes  have  been  generalised  at  one  and 
the  same  time  to  apply  to  convex  regions  and  to  the  trans¬ 
formation  of  the  exponential  functions  to  the  domain  A 

of  M.  Mandelbrojt.  (Contractor's  abstract) 

Mallinckrodt  Chemical  Lab.,  Cambridge,  Mass, 
see  Harvard  U.  MalUnckrodt  Chemical  Lab., 

Cambridge,  Mass. 


MAR.  02:001 

Marseille  U.  Inst,  of  Fluid  Mi  hanics  (France). 

EXPERIMENTAL  INVESTIGATION  OF  THE  ROTATING 
STALL  IN  A  SINGLE  STAGE  AXIAL  COMPRESSOR  by 
J.  Valensi.  [1857]  [27]p.  incl.  illus.  diagrs.  table,  refs. 
(AF  61(514)1030)  Unclassified 

Presented  at  TVenty-fiflh  annual  meeting  of  the  Inst. 
Aeronaut.  Sciences,  New  York,  Jan.  28-31,  1857. 

Investigations  have  been  made  of  the  rotating  stall  flow 
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pattern  on  a  single  stage  axial  comoressor,  by  means 
of  dynamic  stagnation  and  static  pressure  measurements 
and  of  smoke  surveys.  Both  techniques  yield  results 
which  are  in  good  agreement.  Smoke  surveys  appear  to 
be  of  great  assistance  in  the  explanation  of  the  rotating 
stall  mechanism.  (Contractor's  abstract) 


MAR.02.002 

Marseille  U.  Inst,  of  Fluid  Mechanics  (France). 

SECONDARY  FLOWS  IN  AN  AXIAL  COMPRESSOR, 
by  J.  Valensi.  Final  rept.  Nov.  8,  1957,  lv.  incl.  Ulus, 
diagrs.  refs.  (AFOSR-TR-58-40)  (AF  61(514)1030; 
continuation  of  AF  61(514)425)  AD  154123;  PB  214658 

Unclassified 

An  investigation  of  secondary  flow  effects,  near  the 
waiis  and  through  the  blade  passages  of  an  axial  com¬ 
pressor,  and  depiction  of  the  mean  flow  have  been  made 
by  means  of  smoke  visualization.  Vorticity  distribution 
Is  analyzed  both  theoretically  and  experimentally. 
Analyses  of  the  rotating  stall  flow  pattern  on  a  single 
stage  axial  compressor  are  made  by  means  of  dynamic 
stagnation,  static  pressure  measurements,  and  3moke 
surveys.  The  results  of  both  techniques  are  In  good 
agreement.  Smoke  surveys  appear  to  be  of  great  assist¬ 
ance  In  the  explanation  of  the  rotating  stall  mechanism. 
They  give  clear  evidence  of  the  three-dimensional  pat¬ 
tern  of  the  phenomenon  which  might  be  a  determinant 
factor  for  the  different  characteristics  of  rotating  stall. 


MRT.01:001 

Martin  [Glenn  L.]  Co.,  Baltimore,  Md. 

FLUTTER  OF  THIN  PANELS  AT  SUBSONIC  AND 
SUPERSONIC  SPEEDS,  by  J.  E.  Greenspan  and  R.  L. 
Goldman.  July  1957,  lv.  Incl.  Ulus,  tables,  refs. 
(Engineering  rept.  no.  9934)  (AFOSR-TR-57-65) 

(AF  18(603) *.’6)  AD  136560;  PB  132506  Unclassified 

The  flutter  behavior  of  thin-akin  panels  was  InvesUgated 
In  subsonic  and  supersonic  flow.  Experiments  indicated 
that  subsonic  skin-flutter  Is  possible.  The  subsonic 
and,  to  some  extent,  the  supersonic  flutter  of  finite  skin 
panels  Is  a  periodical  Interchange  between  quasistaUc 
shapes  of  the  skin  and  Is  more  complex  than  was 
assumed.  A  simple  phenomenological  analysis  was  de¬ 
veloped  on  the  basis  of  possible  static  shapes  (for  the 
membrane  case)  and  yields  qualitative  agreement  with 
the  experimental  results  for  the  subsonic  case.  Flutter 
Is  self- limited  In  amplitude  and  Is  not  necessarily  de¬ 
structive.  A  speech  is  Included  which  was  given  by  P. 

F.  Jordan  and  E.  Wldmayer  on  Some  Experiments  On 
Panel  Flutter  at  the  Second  Technical  Symposium  on 
Ballistic  Missiles  at  the  Ramo-Wooldridge  Corp. 

(ASHA  abstract) 


MDU.01:002 

MaryL'  ad  U.  Dept,  of  Mathematics,  College  Park. 

QUASI  INTERIOR  FOINTS  OF  CONES  IN  A  LINEAR 
SPACE,  by  R.  E.  Fullerton.  Feb.  1957,  16p.  Incl.  diagrs. 
(AFOSR-TN- 57-65)  (AF  18(603)78)  AD  120406 

Unclassified 

A  topological  definition  of  a  quasi  interior  point  of  a  cone 
In  a  linear  topological  space  Is  given.  If  the  cone  has  a 
non-void  Interior  It  is  shown  that  all  quasi  Interior  points 
are  interior  points  and  that  furthermore  in  L  spaces  and 
other  commonly  considered  function  and  sequence  spaces 
the  notion  of  a  quasi  Interior  point  coincides  with  the 
notion  of  a  strictly -positive  element  of  the  space. 

Various  geometric  properties  of  quasi  interior  points 
of  cones  are  proved  to  hold  and  in  particular  In  section 
5  certain  separation  and  support  properties  of  such  sets 
are  proved. 


MDU.01:003 

Maryland  U.  Dept,  of  Mathematics,  College  Park, 

GEOMETRICAL  CHARACTERIZATIONS  OF  BIORTHOC- 
ONAL  BASIS  SYSTEMS  IN  A  BANACH  SPACE,  by  R.  E. 
Fullerton.  July  1957,  17p.  (AFOSR-TN-57-426)  (AF  18- 
(603)78)  AD  1 3641 S  Unclassified 

Proof  is  given  that  the  existence  of  a  certain  type  of  cone 
In  a  Banach  space  Is  a  necessary  and  sufficient  condition 
for  the  existence  of  a  biorthogonal  basis  system.  The 
cone  Is  named  a  biorthogonal  basis  cone  and  Its  prop¬ 
erties  are  Investigated.  Most  of  the  properties  enumer¬ 
ated  hold  for  bases  in  convex  linear  topological  spaces 
and  do  not  have  to  be  formulated  In  terms  of  a  norm 
topology.  These  considerations  can  be  applied  to  the 
Investigations  of  properties  and  characterizations  of 
generalized  biorthogonal  basis  systems  by  removing 
countability  restrictions  In  certain  of  the  assumptions. 


MDU.01:004 

Maryland  U.  Dept,  of  Mathematics,  College  Park. 

SET  FUNCTIONS  AND  TRANSLATION  HALF-RINGS  IN 
THE  PLANE,  by  P.  H.  Maserick.  Nov.  1957,  8p.  (AFOSR 
TN-57-764)  (AF  18(603)78)  AD  136754  Unclassified 

Presented  at  Sixty-fourth  annual  meeting  of  the  Amer. 
Math.  Soc.,  Cincinnati,  Ohio,  Jan.  28-30,  1958. 

Also  published  in  Proc.  Amer.  Math.  Soc.,  v.  10:  133- 
139,  Feb.  1959. [Title  varies) 

The  properties  of  half  rings  as  introduced  by  Von 
2 

Neumann  are  studied  in  an  E  wiln  a  metric  group  struc- 

2 

ture.  A  translation  half  ring  (t.h.r.)  La  E  is  a  half  ring 


•  •  • 
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£  such  that  If  R(£  and  R*  is  a  translate  o(  R,  then 
R*e£.  A  half  ring  £  which  generates  the  class  of  all 
2 

Borel  sets  in  E  is  called  a  non-degenerate  half  ring 
(n-d  t.h.r.).  The  following  theorems  have  been  demon¬ 
strated:  (1)  the  set  P  of  all  convex  polygons  forms  a 
planar  half  ring;  (2)  a  n-d  t.h.r.  P  of  convex  polygons 
has  a  finite  number  of  directions  if  and  only  if  there 
exists  a  number  m  such  that  each  p«P  has  less  than  m 
sides;  (3)  if  P  Is  a  n-d  t.h.r.  of  convex  polygons,  then 
for  every  pair  of  distinct  directions  of  F,  P  contains  a 
non-degenerate  rhombus  oriented  with  respect  to  these 
directions;  (4)  if  H  is  a  n-d  t.h.r.  of  bounded  convex  sets 
in  the  plane,  then  each  h(H  is  a  convex  polygon;  and 
(5)  if  P  is  a  n-d  t.h.r.,  then  I  (a  real  valued  set  function 
defined  on  P)  is  proportional  to  the  Lebesque  measure 
on  P  and  the  extension  1’  of  I  is  proportional  to  the 

2 

Lebesque  measure  on  the  Borel  sets  in  E  . 


MDU.01:005 


M  DU.  01:007 

Maryland  U.  Dept,  of  Mathematics,  College  Park. 

TOPOLOGICAL  STRUCTURES  FOR  A  SPACE  OF  CON¬ 
TINUOUS  FUNCTIONS,  by  R.  E.  McGill.  June  1958, 

25p.  incl.  diagrs.  table.  (AFOSR-TN-58-548)  (AF  18- 
(803)78)  AD  1 58365  Unclassified 

A  discussion  is  presented  of  the  properties  and  relation¬ 
ships  of  7  topologies  on  the  linear  space  of  real  valued 
continuous  functions  defined  on  the  closed  unit  interval. 
Tbe  theory  of  quasi-convergence  classes  is  developed 
In  order  to  have  a  unified  method  tor  defining  many  of 
the  topologies.  Along  with  such  properties  as  the  rela¬ 
tive  strength,  linearity,  and  seml-linearlty  of  the  topolo¬ 
gies,  topologies  are  given  which  coincide  with  the  orig¬ 
inal  topologies  on  either  the  weakly  compact,  uniformly 
bounded,  or  equi-continuous  subsets  of  the  function  space. 
(Contractor's  abstract) 


Maryland  U.  Dept,  of  Mathematics,  College  Park. 


MDU.01:008 


AN  INTERSECTION  PROPERTY  FOR  CONES  IN  A 
LINEAR  SPACE,  by  R.  E.  Fullerton.  Nov.  1957,  6p. 
(AFOSR-TN- 57-765)  (AF  18(603)78)  AD  136755 

Unclassified 

Also  published  In  Proc.  Amer.  Math.  Soc.,  v.  9:  558- 
56 1,  Aug.  1948. 

It  has  previously  been  shown  that  If  X  la  a  real  linear 
space  with  a  very  rudimentary  topology,  and  if  F  Is  the 
family  of  all  translates  of  a  set  C  with  an  extreme  point 
such  thr*  the  Intersection  of  any  two  set  in  F  is  another 
set  in  V,  then  C  la  a  convex  cone.  A  partial  converse 
of  the  above  is  given  in  this  paper.  It  Is  shown  that  If 
C  Is  a  cone  and  if  x,y»X  exist  such  that  (x«C)  n  (y*C)  Is 
a  cone  K,  then  there  exists  a  t<X  such  that  K  =  r+C. 
Examples  of  cones  C  having  this  property  are  discussed. 


MDU.01:006 


Maryland  U.  Dept,  of  Mathematics,  College  Park. 


Maryland  U.  Dept,  of  Mathematics,  College  Park. 

ALMOST  UNIFORM  CONVERGENCE  VERSUS  POINT- 
WISE  CONVERGENCE,  by  J.  W.  Brace.  Aug.  1958, 

6p.  (AFOSR-TN- 58 -799)  (AF  18(603)78)  AD  202232; 
PB  138063  Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc.,  v.  11:  986- 


It  has  been  established  that  the  topology  of  almost 
uniform  convergence  on  the  collection  of  all  bounded 
continuous  real  valued  functions  over  a  completely  regu¬ 
lar  Hausdorff  space  is  equivalent  to  the  topology  of  point- 
wise  convergence  of  the  extended  functions  over  th* 

Stone  Ctch  eompactiflcation  (MDU. 01:001).  This  raises 
the  question  as  to  when  almost  uniform  convergence  of 
a  net  of  functions  is  equivalent  to  polntwlse  convergence 
of  a  net  of  extended  functions  over  an  enlargement  of 
the  original  domain.  This  paper  answers  the  question 
within  certain  restrictions. 


ON  A  CLASS  OF  TOPOLOGIES  FOR  FIELDS,  by  E. 
Correl.  Feb.  1958,  lOp.  (AFOSR-TN-S8-198)  (AF  18- 
(603)78)  AD  152231  Unclassified 


MDU.01 :009 


Maryland  U.  Dept,  of  Mathematics,  College  Park. 


Locally  compact  topological  fields  are  systematically 
studied  and  determined.  A  class  of  field  topologies 
is  examined  which  arises  from  l.c.  topologies.  A  key 
definition  says  that  a  topology  t  for  a  field  F  is  called 
l.c.  if  F  together  with  t  is  a  dense  subfield  of  a  non¬ 
discrete,  non -Indiscrete,  locally  compact  topological 
field.  The  collection  of  all  l.c.  topologies  for  a  field  F 
generates  a  set  J  of  field  topologies  for  F.  the  set  of 
all  join  topologies.  The  relation  between  an  element  of 
J  and  an  arbitrary  field  topology  fo.’  F  is  considered. 
Various  definitions  and  lemmas  are  given  and  proved. 


OPERATORS  AND  THEIR  FREDHOLM  DOMAIN,  by 
J.  W.  Brace.  Sept.  1958  (23]p.  incl.  refs.  (AFOSR- 
TN-58-851)  (AF  18(603)78)  AD  203492  Unclassified 

The  operator  1-1T,  with  i  a  complex  number.  I  the 
identity  mapping,  i  "  T  a  closed  linear  operator  taking 
a  Banach  space  F  >  Itself,  is  taken.  The  purpose  is 
a  solution  x  -  V  ...)  •  y  for  x.  for  a  given  y  in  X.  A 
set  of  complex  numbers  called  the  generalized  Fredholm 
domain  for  T  is  presented  along  with  appropriate  gener¬ 
alizations  of  the  definition  of  the  Fredholm  radius.  A 


AIR  FORCE  SCIENTIFIC  RESEARCH 


general  class  of  operators  having  the  spectral  propei  - 
ties  of  compact  operators  is  given,  and  a  method  anal¬ 
ogous  to  the  Fredholm  method  for  Integral  equations  is 
given  applicable  to  the  Fredholm  domain  of  type  I.  A 
reverse  method  for  determining  information  on  eigen¬ 
values  is  discussed.  Further  work  is  commented  upon. 


MDU.02:016 

Maryland  U  Dept,  of  Physics,  College  lark 

LATTICE  VIBRATIONS  IN  SODIjM  CHLORIDE  TYPE 
STRUCTURES,  by  P.  Matur.  [1957]  121p.  incl.  dlagrs. 
refs.  (Technical  rept.  no.  65;  (AFO;iR-TN  57  149) 

(AF  18(600)1015)  AD  126438  Unclassified 

Three  problems  in  the  theory  of  lattice  vibrations  in 
sodium  chloride  type  lattices  are  investigated  and  quanti¬ 
tative  treatments  are  carried  out  in  detail.  Firstly, 
assuming  only  nearest  neighbor  interactions  with  cen¬ 
tral  and  noncentral  forces,  the  frequency  spectrum 
(i.e.,  the  number  of  normal  modes  of  vibration  between 
2  2  2 

u>  and  to  +  Au>  )  is  obtained  exactly.  The  effect  of  2nd 
nearest  neighbor  interactions  on  the  spectrum  is  then 
treated  as  a  small  perturbation.  Secondly,  assuming 
only  nearest  neighbor  interactions,  the  distribution  func¬ 
tion  of  the  position  of  a  typical  atom  around  its  equi¬ 
librium  position  is  worked  out.  Analytic  expressions 
for  the  dispersion  are  obtained  as  a  function  of  tempera  • 
ture,  central  and  non-central  force  constants,  M(the 
heavier  mass  component),  and  m  (the  lighter  mass  com¬ 
ponent).  Thirdly,  the  effect  of  defects  on  the  lattice  vi¬ 
bration  is  investigated.  Depending  on  the  type  of  defect 
introduced  one  finds  locallxed  modes  emerging  from 
either  the  acoustical  band  or  the  optical  band  or  both. 

The  self-energy  of  one  isotope  defect  and  the  interaction 
energy  between  two  isotope  defects  is  obtained  only  for 
a  one  dimensional  diatomic  chain.  The  localized  modes 
arising  in  the  case  of  a  three  dimensional  diatomic 
lattice  (sodium  chloride  type)  are  examined  only  quali¬ 
tatively  from  the  Green's  Function  for  the  problem. 
(Contractor’s  abstract) 

MDU. 02.017 

Maryland  U.  Dept,  of  Physics,  College  Park. 

EFFECT  OF  DEFECTS  ON  THE  VIBRATION  OF  CRYS¬ 
TAL  LATTICES,  by  E.  W.  Montroil,  A.  A.  Maradudin, 
and  G.  H.  Weiss.  June  19'7,  26p.  diagr*.  refs.  (Tech¬ 
nical  rept.  no.  76)  (AFOSR-TN-57--64)  (AF  18(090)- 
1015  and  AF  18(600  1315)  AD  132436  Unclassified 

Presented  at  Many  Body  Conf. ,  Hoboken,  N.  J..  Feb. 

1857. 


MDU. 02:016  -MDU.02:019 


The  effect  of  defects  on  the  vibrational  properties  of 
crystal  lattices  is  discussed  qualitatively  and  quantita¬ 
tively.  A  general  method  is  presented  for  calculating 
the  change  in  additive  functions  of  the  normal  mode  fre¬ 
quencies  due  to  the  presence  of  defects  in  the  lattice. 

By  an  extension  of  this  method  one  can  calculate  the  fre¬ 
quencies  of  the  localized  modes  of  vibration  associated 
with  the  defects.  The  theory  Is  applied  to  the  calculation 
of  the  frequencies  of  the  localized  modes  due  to  Impurity 
atoms  in  a  linear  chain,  and  also  to  the  calculation  of 
frequency  splitting  due  tc  the  presence  of  defect  pairs. 
The  change  in  the  Helmholtz  free  energy  and  specific 
heat  of  a  lattice  due  to  tire  presence  of  a  single  defect  is 
evaluated  in  the  high  temperature  limit.  An  expression 
for  the  interaction  energy  between  two  isotope  defects 
a<  a  f-mrtluj  of  th-dr  separation  at  tilth  tr  njeratures 
is  also  given.  Finally  a  method  is  presented  for  evalu¬ 
ating  the  effect  of  a  large  number  of  defects  on  additive 
functions  of  the  normal  mode  frequencies.  The  method 
is  WVuttHrttd  by  a  iaVruVMitm  ei  the  point  energy 
of  a  disordered  binary  linear  chain.  (Contractor's 
abstract) 


MDU. 02:018 

Maryland  U.  Dept,  of  Physics,  College  Park. 

THEORY  OF  THE  VIBRATIONS  OF  DISORDERED 
CRYSTAL  LATTICES,  by  A.  [A.]  Maradudin  and  G.  H. 
Weiss.  [1958]  [ SS]p.  incl.  diagrs.  table,  refs.  (Technical 
rept.  no.  79'  (AFOSR  TN-57-3C5)  (AF  181600)1015  and 
AF  18(600)1315)  AD  132437  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3.  1958. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  11, 
v.  3:  233,  May  1,  1958.  (Title  varies) 

A  new  method  Is  presented  for  evaluating  various  addi¬ 
tive  functions  of  the  normal  mode  frequencies  for  a 
lattice  made  up  of  different  kinds  of  atoms  which  are 
randomly  distributed  over  the  Lattice  sites.  This  method, 
which  s  based  on  an  expansion  of  the  additive  function 
expressed  as  a  contour  integral,  is  applied  to  the  case 
where  the  lattice  is  nude  up  of  atoms  with  two  different 
masses  M  j  and  Mg  which  are  present  with  probabilities 

p  and  (1-p)  respectively.  C  editions  under  which  the 
expansion  convergts  are  given  for  this  case,  ihe 
method  is  illustrated  by  some  simple  examples,  and  its 
generalization  to  mote  general  disordered  lattices  is 
disrusseJ.  (Contractor's  abstract) 

MD!  '.02:019 

Maryland  U.  Dept,  of  Phvsics.  College  Park. 

QUANTUM  STATISTICS  OF  INTERACTING  PARTICLES. 
GENERAL  THEORY  AND  SOME  REMARKS  ON  PROP¬ 
ERTIES  OF  AN  Ki  ECTRON  GAS.  by  E.  W.  Montroii  and 


>  3>7  • 
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MDU. 02:020  -  MDU.02:022 


J.  C.  V/ard.  Sept.  1957,  lv.  lncl.  dlagrs.  rels.  (Tech¬ 
nical  rept.  no.  88)  (AFOSR-TN-57-599)  (AF  18(600)- 
1015)  AD  136585  Unclassified 

Presented  at  Internat'l.  Convention  on  Condensed  States 
in  Simple  Systems,  Varenna  (Italy),  Sept.  11-15,  1957. 

Abstract  published  In  Nuovo  Clmento,  Series  X,  Suppl., 
v.  9:  235-236,  1958. 

Also  published  in  Phys.  Fluids,  v.  1:  55-72,  Jan-Feb. 
1958. 

A  systematic  generalization  of  the  Mayer  cluster  inte¬ 
gral  theory  has  been  developed  to  deal  with  the  quantum 
statistics  of  interacting  particles.  The  grand  partition 
function  appears  In  a  natural  way  and  the  cluster  inte¬ 
grals  are  Integrals  over  propagators  which  are  derived 
from  the  Green's  function  solution  of  the  Bloch  equation. 
Every  cluster  Integral  can  be  represented  by  a  hybrid 
of  a  Mayer  graph  and  a  Feynman  diagram.  The  India  - 
tlngulshablllty  of  particles  causes  each  particle  In  a 
Mayer  cluster  Integral  to  be  replaced  by  a  toron  which 
can  be  described  In  the  following  manner  through  a 
Feynman  diagram.  Consider  an  (r,  8)  space  in  the  form 
of  a  torus  of  tubal  circumference  8.  A  toron  of  order  n 
Is  represented  by  a  closed  path  which  loops  the  torus  n 
times  so  that  a  cut  at  constant  8'  (with  0  <  S'  <  8  ■  lAT) 
on  the  torus  identifies  the  position  of  n  particles  at  8'. 

In  the  absence  of  a  cut  there  Is  no  Indication  of  where 
one  particle  ends  and  another  begins.  The  grand  parti¬ 
tion  funcliun  is  a  sum  over  all  graphs  in  which  torons 
are  connected  by  interaction  lines  which  represent 
quanta  oi  energy  and  momentum  exchanged  through 
collisions.  The  cluster  Integrals  associated  with  rings 
of  torons  have  been  analyzed.  In  the  case  of  electron 
gas  the  classical  limit  of  the  contribution  of  these  Inte¬ 
grals  to  the  grand  partition  function  yields  the  Debye- 
HUckel  theory,  while  the  law  temperature  limit  leads  to 
the  Gell-Mann  Brueckner  equation  for  the  correlation 
energy  of  the  grand  state.  The  construction  of  the 
cluster  integral  associated  with  any  given  diagram  Is 
explained.  (Contractor's  abstract) 


MDU.02:020 

Maryland  U.  Dept,  of  Physics,  College  Park. 

A  STUDY  OF  SOME  LANCHESTER- LIKE  EQUATIONS, 
by  A.  (A.)  Maradudin  and  G.  [H.j  Weiss.  [1958]  (9]p. 
incl.  diagr.  (Technical  rept.  no.  95)  (AFOSR-TN-58- 
267)  (AF  18(600)1015  and  AF  18(600)131*) 

AD  154168  Unclassified 

A  set  of  phenomenological  equations,  formulated  to  de¬ 
scribe  land  warfare  for  the  case  when  there  is  no  re¬ 
supply  of  troops,  is  presented.  These  equations  resem¬ 
ble  those  of  ecological  studies.  A  set  of  blrth-and- 
dealh  equations  is  studied  whose  expected  values  satisfy 
the  proposed  phenomenological  equations.  These  equa¬ 
tions  are  used  to  study  approximately  the  probability 


that  either  side  will  reduce  the  forces  of  its  opponent  to 
zero. 


MDU. 02:021 

Maryland  U.  Dept,  of  Physics,  College  Park. 

SCREW  DISLOCATIONS  AND  DISCRETE  ELASTIC 
THEORY,  by  A.  A.  Maradudin.  [1958]  42p.  lncl.  diagrs. 
tables,  refs.  (Technical  rept.  no.  105)  (AFOSR-TN-58- 
390)  (AF  18(600)1015)  AD  154299  Unclassified 

Also  published  In  Jour.  Phys.  Chem.  Solids,  v.  9:  1-20, 
Jan.  1959. 

A  simple  model  of  a  screw  dislocation  in  a  crystal  lattice 
1s  presented.  The  lattice  Is  assumed  to  be  such  that  each 
atom  Interacts  with  Its  neighbors  by  means  of  Hooke's 
law  type  forces.  Expressions  for  the  displacement  com¬ 
ponent  and  the  strain  energy  are  obtained.  Application 
of  the  model  to  screw  dislocations  in  alkali-halide  crys¬ 
tals  are  discussed. 


MDU. 02:022 

Maryland  U.  Dept  of  Physics,  College  Park. 

VIBRATIONAL  THERMODYNAMIC  PROPERTIES  OF 
LATTICES  WITH  DEFECTS.  I.  THE  LINEAR  LAT¬ 
TICE,  by  J.  Mahanty,  A.  A.  Maradudin,  and  G.  H.  Weiss. 
(1958)  45p.  incl.  diagrs.  (Technical  rept.  no.  104) 
(AFOSR-TN-58-391)  (AF  18(600)1015  and  AF  18(600)- 
1315)  AD  154SOO  Unclassified 

Also  published  In  Prog.  Theoret.  Phys.,  v.  20:  369-394, 
Sept.  1958. 

Several  methods  of  analyzing  vibrational  properties  of 
crystal  lattices  with  defects  are  developed.  Integral 
expressions  for  additive  functions  of  normal  mode  fre¬ 
quencies  are  derived  following  the  work  of  Montroll  and 
his  collaborators.  It  Is  shown  that  the  Helmholtz  free 
energy  can  be  evaluated  at  high  and  low  temperatures 
without  performing  the  Integrations.  The  methods  pre¬ 
sented  are  valid  for  lattices  of  all  dimensions,  although 
specific  results  are  presented  here  for  one-dlmenslonal 
monatomic  and  diatomic  lattices.  Using  a  method  simi¬ 
lar  to  that  developed  by  Lifshitz,  it  Is  shown  that  the 
properties  of  a  lattice  with  defects  can  be  expanded  in 
a  series  of  powers  of  the  concentration  of  defects.  The 

coefficient  of  the  n01  power  depends  on  the  properties  of 
a  lattice  with  no  defects.  Examples  of  such  expansions 
are  given.  An  exact  expression  for  the  frequency  dis¬ 
tribution  function  of  a  monatomic  linear  chain  with  an 
isotope  defect  is  given.  (Contractor’s  abstract) 


>  368  -- 


AIR  FORCE  SCIENTIFIC  RESEARCH 
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Maryland  U.  D«pt.  of  Physics,  College  Park. 

VIBRATIONAL  FREQUENCY  SPECTRA  OF  DIS¬ 
ORDERED  LATTICES.  I.  THE  LINEAR  CHAIN,  by  C. 
Domb,  A.  A.  Maradudin  and  others.  [Nov.  1058]  68p. 
lncl.  dlagrs.  refs.  (Technical  rept.  no.  118)  (AFOSR- 
TN-58-981)  (AF  18(600)1015)  AD  261542 

Unclassified 

Also  published  In  Phys.  Rev.,  v.  115:  18-24,  July  1, 

1656.  (Title  varies) 

The  Moment- Trace  method  has  been  used  to  compute 
the  vibrational  frequency  spectrum  of  a  randomly  dis¬ 
ordered,  two-component,  isotopic  linear  chain  in  terms 
of  a  wide  range  for  the  concentrations  of  the  two  kinds 
of  particles  and  for  the  ratio  of  the  masses  of  the 
particles.  With  the  aid  of  the  theory  of  random  walks 
on  lattices  a  combinatorial  expression  for  the  even 
moments  of  the  spectrum  has  been  obtained  and  has 
been  used  to  calculate  the  momenta  up  to  n  •  20.  In 
addition,  it  has  been  possible  to  treat  exactly  the  partic¬ 
ular  case  of  a  chain  in  which  the  mass  of  one  of  the 
isotopic  constituents  becomes  infinite,  and  the  results 
of  this  calculation  have  shed  light  on  the  form  of  the 
spectra  for  lattices  with  large  but  finite  mass  ratios 
for  the  two  constituents.  The  spectra  are  characterized 
by  the  disappearance  of  the  square-root  singularity  at 
the  maximum  frequency  which  is  found  In  ordered  one- 
dimensional  lattices,  and  by  the  appearance  of  Impurity 
bands.  The  nature  of  these  impurity  bands  Is  dis¬ 
cussed.  (Contractor's  abstract,  modified) 


MDU.02:024 

Maryland  U.  Dept,  of  Physics,  College  Park. 

SOLID  STATE  THEORY.  Final  rept.  Oct.  1858,  7p. 
lncl.  refs.  (AFOSR-TR-58-147)  (AF  18(600)1015) 

AD  205064;  PB  137832  Unclassified 

The  problem  of  the  propagation  of  waves  In  periodic 
media  was  studied.  Details  of  the  distribution  functions 
of  normal  mode  frequencies  were  Investigated  for 
several  models  of  monatomic  lattices  and  diatomic  lat¬ 
tices.  The  effects  of  impurities  on  lattice  vibrations 
and  how  these  Influence  the  thermodynamic  properties 
are  described.  The  use  of  Green's  functions  was  ex¬ 
plored.  The  exploitation  of  the  relationship  between 
the  moments  of  a  frequency  distribution  and  random 
walks  has  been  developed.  The  local  behavior  of  atoms 
in  a  vibrating  lattice  has  been  examined  and  expressions 
found  for  the  displacement  of  a  given  atom  from  its 
equilibrium  position  and  for  the  cancellation  of  displace¬ 
ments  of  neighboring  atoms.  The  method  of  spin  waves 
has  been  applied  to  the  problem  of  low  temperature 
ferromagnetism  of  binary  alloys.  Anharmonictty  was 
investigated  in  the  simple  case  of  a  triatomlc  molecule 


MPU. 02:023  -  MDU.02-.026 


and  the  results  are  given.  Detailed  numerical  calculations 
were  started  on  ferroelectriclty  and  also  a  collective 
electron  treatment  of  ferro  and  anti -ferromagnetism  In 
a  two  dimensional  lattice.  The  Van  der  Waal  forces  and 
their  Influence  on  solid  state  structure  of  the  rare  gases 
was  investigated.  Research  was  started  in  an  effort  to 
generalize  the  Bohm-Pines  method  to  take  into  account 
the  lattice.  In  order  to  get  some  Insight  into  the  cor¬ 
relation  problem,  a  rather  simple  two  electron  problem 
was  solved.  Montroll  and  Ward  applied  field  theoretical 
techniques  to  the  interacting  electron  gas  and  were  able 
to  obtain  formulas  for  the  cancellation  energy.  The 
theory  of  polymer  solutions,  the  Boltzmann  equation, 
transport  problems,  dislocations,  Lancaster-llke  equa¬ 
tions,  latent  heat  of  the  antiferromagnetic  transition  in 
chromium,  and  lattice  sums  were  also  investigated. 


MDU. 02:025 

Maryland  U.  [Dept,  of  Physics]  College  Park. 

ROLE  OF  BAND-BAND  TRANSITIONS  IN  CHARACTER¬ 
ISTIC  ENERGY  LOSSES  OF  ELECTRONS  PASSING 
THOUGH  METAL  FILMS  (Abstract),  by  W.  H.  Lupton, 

R.  A.  Ferrell,  and  R.  D.  Myers.  [1658]  [l]p.  [AF  18- 
(600)1015]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1658. 

Published  in  Dull.  Amer.  Phys.  Soc.,  Series  H,  v.  3: 
til-162,  V4ay  1,  1658. 

Various  investigators  of  ihe  characteristic  energy  losses 
in  aluminum  have  found  a  small  peak  at  approximately 
7  ev  in  addition  to  the  predominant  p  tk  at  15  ev  due  to 
plasmon  production,  and  have  sp.'Culvr.jd  whether  it  Is 
due  to  band-band  transitions.  Aci  ordlng  to  Hubbard  the 

energy  loss  piobabllity  Is  proportional  to  I  ImK  I, 
where  K  Is  the  complex  dielectric  constant,  and  hence 

ImK  would  have  a  peak  at  7  ev.  But  if  ReK  r  u-p2/<*-‘2 

and  I  ImK' 1 '  has  Its  maximum  possible  value,  the  calcu¬ 
lated  7-ev  energy  loss  probability  is  still  only  0.7%  of 
the  probability  of  plasmon  production.  Furthermore, 
optical  data  do  not  exhibit  such  a  peak  at  7  ev.  Hence 
we  conclude  that  band-band  transitions  are  not  responsi¬ 
ble  for  the  7-ev  peak,  which  can  Instead  be  possibly 
ascribed  tc  carbon  contamination  on  the  target  foils. 
Calculations  of  the  Indirect  effect  of  bard-band  excitation 
on  the  plaimon  dispersion  relation  are  in  progress. 

MDU. 02:026 

Maryland  U.  Dept,  of  Physics,  College  Park. 

ON  THE  VIBRATIONS  OF  A  GENERALIZED  DIATOMIC 
lATTICi:,  by  A.  [A.]  Maradudin  and  G.  E.  Weiss. 

[1958]  [ 4 ]p.  lncl.  diagrs.  refs.  (AF  18(600)1015  and 
AF  18(600)1315)  Unclassified 
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Published  In  Jour.  Chem.  Phys.,  v.  29:  631-634,  Sept. 
1958. 

S^TT.c  reo-ulld  are  ptedWitud  ICT  TCgulil  diatwilut  elutLia 
whose  unit  cells  contain  more  than  two  atoms.  Using 
the  transfer  matrix  method  and  certain  theorems  due 
to  Hoffman  and  Mazur,  the  band  structure  is  shown  of 
the  frequency  spectra  for  chains  whose  unit  ceils  con¬ 
tain  three  and  four  atoms.  Finally  the  constant  term 
is  derived  in  the  frequency  spectrum  of  a  disordered 
diatomic  lattice.  (Contractor's  abstract) 


MDU.03:025 

Maryland  U.  Dept,  of  Physics,  College  Park. 

CN  THE  LOW  ENERGY  CUTOFF  OF  THE  COSMIC 
RADIATION,  by  S.  F.  Singer.  July  25,  1956,  rev.  June 
10,  1957  [9]p.  incl.  diagrs.  refs.  (Technical  rept.  no. 

51)  (AFOSR-TN-57-411)  (AF  18(600)1038)  AD  132490; 
AD  210188  Unclassified 

Presented  at  Internat’l.  Convention  on  Cosmic  Rays, 
Varenna  (Italy),  June  21-26,  1957. 

Also  published  In  Nuovo  Clmento,  Series  X,  Suppl.,  v.  8: 
342- 343,  1958. 

The  low  energy  cutoff  knee  in  the  primary  cosmic 
radiation  incident  on  the  earth  apparently  depends  on 
the  solar  cycle.  It  is  unlikely  that  It  Is  caused  by  a 
solar  magnetic  dipole  field  and  It  may  not  even  be  quite 
sharp.  A  model  is  developed  to  explain  the  absence  of 
low  energy  nonrelativistlc  primaries  based  on  diffusion 
deceleration  coupled  with  Ionization  loss.  Particles 
which  haw  been  decelerated  by  decreasing  magnetic 
fields  into  the  nonrelativistlc  range  are  likely  to  be 
trapped  in  a  high  field  region  and  will  disappear  there 
by  lonlz'.tion  loss.  The  position  of  the  low  energy  cutoff 
and  Its  change  with  time  can  be  used  as  a  tool  to  study 
the  turbulence  in  interplanetary  space.  Various  experi¬ 
mental  approaches  are  Indicated. 


MDU.03  026 

Maryland  U.  Dept,  of  Physics,  College  Park. 

COSMIC  RAY  TIME  VARIATIONS  PRODUCED  BY 
DECELERATION  IN  INTER P1ANETARY  SPACE,  by 
S.  F.  Singer.  July  25,  1956,  rev.  June  10,  1957  [13]p. 
incl.  diagrs.  rets.  (Technical  rept.  no.  50)  (AFQSR- 
TN-57-412)  (AF  18(600)1038)  AD  132491;  AD  210187 

Unclassified 

Presented  at  lntemat’l.  Convention  on  Cosmic  Rays, 
Varenna  (Italy),  June  21-26,  1957. 

Also  published  in  Nuovo  Cimento,  Series  X,  Suppl. , 
v.  8  334-541.  1958. 


It  is  suggested  that  Forbush  cosmic  ray  decreases  as 
well  as  the  27  day  decreases  of  cosmic  ray  Intensity 
are  modulation  effects  produced  primarily  by  the  decei¬ 
ts  atiu.i  ul  tu&mic  rays  in  ii Aerplaintai >  sp«v.t  due  tu  the 
expansion  of  turbulent  gas  clouds  from  the  sun.  The 
detailed  mechanism  is  one  of  diffusive  deceleration  and 
can  therefore  be  considered  as  an  Inverse  to  the  Fermi 
acceleration  mechanism.  The  cosmic  ray  intensity 
variation  during  the  solar  cycle  is  accounted  for  as  the 
cumulative  effect  of  this  mechanism  which  operates  in 
connection  with  emission  of  solar  gas.  In  this  way  it  is 
possible  also  to  account  for  the  decrease  in  Feb.  1946 
which  lasted  6  mo.  Some  experimental  tests  are  sug¬ 
gested  to  discriminate  between  different  theories  for 
the  origin  of  cosmic  ray  time  variations. 


V.DU.0S:D1T 

Maryland  U.  Dept,  of  Physics,  College  Park. 

ON  THE  ORIGIN  OF  THE  CHARGE  SPECTRUM  OF  THE 
PRIMARY  COSMIC  RADIATION,  by  S.  F.  Singer.  June 
1957  [10]p.  incl.  tables,  refs.  (Technical  rept.  no.  73) 
(AFOSR-TN-57-413)  (AF  18(600)1038)  AD  132492; 

AD  210190  Unclassified 

Presented  at  Internat’l.  Convention  on  Cosmic  Rays, 
Varenna  (Italy),  June  21-26,  1957. 

Also  published  In  Nuovo  Cimento,  Series  X,  Suppl.,  v.  8: 
549-555,  itei. 

The  observed  charge  distribution  of  the  primary  cosmic 
radiation  resembles  the  cosmic  abundances  of  elements, 
but  this  resemblance  is  superficial.  Severe  discrep¬ 
ancies  exist  for  LI,  Be,  and  B,  as  well  as  for  the  ratio 
of  heavy  to  medium  nuclei.  Much  better  agreement  is 
obtained  under  the  assumption  that  the  original  radiation 
consists  mainly  of  heavy  elements,  principally  Fe,  and 
that  nearly  all  of  the  lighter  elements,  Including  protons 
and  alphas  are  produced  by  fragmentation.  In  the  calcu¬ 
lation  new  empirical  data  are  used. 


MDU. 03:028 

Maryland  U.  Dept,  of  Physics,  College  Park. 

OBSERVATION  OF  COSMIC  RAY  DECREASES  AT  THE 
POLE,  by  S.  F.  Singer.  June  1957  (12]p.  incl.  dlagr. 
table,  refs.  (Technical  rept.  no.  74)  (AFOSR-TN-57- 
414)  (AF  18(600)1038)  AD  132493;  AD  210186 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  29-May  1,  1954. 

Abstract  published  In  Phys.  Rev.,  v.  95:  647,  July  15, 
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k-  Presented  at  Cosmic  Ray  Congress,  Guanajuato 

L  (Mexico),  Sept.  1655. 


Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25,  1857. 


•'  Presented  at  Internat'l.  Convention  on  Cosmic  Rays, 

\  Varenna  (Italy),  June  21-26,  1657. 

Also  published  in  Nuovo  Cimento,  Series  X,  Suppl.,  v.  8: 
826-338,  1658. 

M  Cosmic  ray  decreases  of  the  Forbush  type  were  ob¬ 

served  in  the  Immediate  vicinity  of  the  geomagnetic 
North  pole  during  the  summer  of  1651.  Their  occur¬ 
rence  at  the  pole  immediately  rules  out  an  equatorial 
ring  current  as  their  cause.  A  phenomenological  picture 
is  suggested  for  explaining  some  observed  cases  of 
cosmic  ray  storms  without  magnetic  storms.  The  larger 
v  size  of  the  polar  decreases  is  explained  on  the  basis  of 

mi  the  focusing  effect  of  the  earth's  magnetic  Held  on 

L  primaries  of  different  energies.  The  Forbush  decreases 

I  *  are  explained  by  a  mechanism  of  diffusive  deceleration 

which  results  from  multiple  reflection  of  the  cosmic 
I  rays  from  receding  centers  of  magnetic  turbulence. 

|  This  mechanism  can  be  considered  to  be  an  Inverse  to 

►  the  Fermi  acceleration  mechanism  for  cosmic  rays. 


MDU. 03:028 


Maryland  U.  Dept,  of  Physics,  College  Park. 

ENERGY  SPECTRA  OF  PRIMARY  COSMIC  RAYS  AND 
THE  INTERPRETATION  OF  THEIR  ORIGIN,  by  S.  F. 
Singer.  June  1857  [5]p.  lncl.  table.  (Technical  rept. 
no.  77)  (AFOSR-TN-57-415)  (AF  18(600)1038) 

AD  132484;  AD  210211  Unclassified 

Presented  at  Internat'l.  Convention  on  Cosmic  Rays, 
Varenna  (Italy),  June  21-26,  1857. 

Also  published  in  Nuovo  Cimento,  Series  X,  Suppl.,  v.  8: 
546-548,  1858. 

A  comprehensive  analysis  of  experimental  data  on 
primary  cosmic  radiation  reveals  that  the  proton  and 
alpha  components  of  the  primary  radiation  have  different 
energy  spectra.  The  best  values  for  the  constants  k  and 

-c 

c  in  the  energy  spectrum  N(>E)  -  kE  are  4000  and 
1.15  respectively  for  the  protons  and  460  and  1.6  for  the 
alpha  particles.  These  values  apply  only  to  the  particles 
which  nave  energy  in  the  latitude  sensitive  range. 


MDU. 03. 030 

Maryland  U.  Dept,  of  Physics,  College  I  ark. 

COSMIC  HAY  EVIDENCE  ON  THE  ORIGIN  OF  METE- 
OKITKS,  by  S.  F.  Singer.  Apr.  1857  [12]p.  lncl.  tables, 
icis.  (Technical  rept.  no.  66)  (AFGSR-TN-57-416) 

(A  F  18tC00' 1038)  AD  132485  Unclassified 


Also  published  In  Nuovo  Cimento,  Series  X,  v.  8:  539- 

548,  May  16,  1556. 

A  lecture  and  a  review  have  been  presented  on  the 
dating  of  meteorites  by  means  of  chemical  analysis  of 
the  isotopes  produced  by  cosmic  rays.  The  results  of 
3  3 

dating  by  means  of  H  /He  ratio  of  6  meteorites  yield 
an  age  of  300  million  years  which  compares  favorably 
with  calculations  of  the  mean  lifetime  of  meteorite-like 
bodies  against  capture  by  the  inner  planets.  The  mecha¬ 
nism  of  meteorite  creation  and  the  constancy  of  cosmic 
ray  intensity  have  been  considered. 


MDU. 03:031 

Maryland  U.  Dept,  of  Physics,  College  Park. 

A  MODEL  FOR  SOLAR  FLARE  INCREASES  OF  COSMIC- 
RAYS,  by  S.  F.  Singer.  June  1857  [6]p.  lncl.  dlagrs. 
(Technical  rept.  no.  78)  (AFOSR-TN-57-417)  (AF  18- 
(600)1038)  AD  132486;  AD  210188  Unclassified 

Presented  at  Internat’l.  Convention  on  Cosmic  Rays, 
Varenna  (Italy),  June  21-26,  1857. 

Also  published  in  Nuovo  Cimento,  Series  X,  Suppl,,  v.  8: 
189-501,  1858.  (Title  varies) 

A  model  is  presented  for  the  acceleration  of  cosmic  ray 
flares  in  which  only  a  small  number  of  particles  are 
given  high  energies  and  in  which  the  geometry  of  the 
acceleration  region  determines  the  steepness  of  the 
energy  spectrum.  The  statistical  acceleration  which 
occurs  for  the  particles  in  the  conducting  gas  in  which 
turbulence  is  Increasing  is  in  part  due  to  induction  and 
in  part  to  elastic  collisions. 


MDU. 03:032 

Maryland  U.  Dept,  cf  Physics,  College  Park. 

STUDIES  OF  A  MINIMUM  ORBITAL  UNMANNED 
SATELLITE  OF  THF.  EARTH  (MOUSE).  PART  III. 
RADIATION  EQUI1JBRIUM  AND  TEMPERATURE,  by  D. 
T.  Goldman  and  S.  F.  Singer.  (1857)  I20)p.  lncl.  diagrs. 
tables,  refs.  |AF  18(600)1038]  Unclassified 

Presented  at  Seventh  Internat'l.  Astronauticai  Congress, 
Rome  (Italy),  Sept.  1856. 

Published  in  Astronautics  Acta,  v.  3:  liO-129,  1957. 

Till*  paper  deals  with  the  problem  of  predicting  the 
equilibrium  temperature  of  an  artificial  earth  satellite 
and  of  giving  methods  for  designing  and  controlling  its 
temperature  under  all  types  of  conditions.  The  major 
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heat  sources  are:  (1)  the  sun;  (2)  3unlight  reflected 
from  the  earth;  and  (3)  long-wave  radiation  from  the 
earth.  Further,  the  additional  production  of  heat  by  in¬ 
ternal  sources,  such  as  nuclear  power  supplies,  is  con¬ 
sidered.  For  a  satellite  traveling  above  the  atmosphere 
the  energy  it  receives  is  primarily  transferred  by  radia¬ 
tion,  Infrared  and  visible.  Therefore  the  equilibrium 
temperature  of  the  satellite  is  determined  by  the  prop¬ 
erties  of  the  satellite  skin,  i.e.,  its  radiation  character¬ 
istics  (eml&sivlty  and  albedo)  in  the  visible  and  in  the 
infrared  regions  of  the  spectrum.  If  we  are  dealing  with 
a  variable  input  of  heat  and  are  interested  in  the  varia¬ 
tion  from  the  equilibrium  temperature,  then  the  thermal 
properties  of  the  satellite  body  itself  become  of  impor¬ 
tance;  the  heat  capacity  of  the  satellite  for  example  de¬ 
termines  how  rapidly  it  can  follow  the  variation  in  heat 
input.  We  generally  assume  that  the  heat  conductivity 
within  the  satellite  is  perfect  so  that  all  portions  are  at 
the  same  temperature,  or  at  least  that  the  skin  is  at  on 
even  temperature.  Deviations  from  thk  ideal  situation 
are  considered  separately.  After  we  determine  the 
sources  of  innwt  in  detail  2nd  2  f  ?  c  r  we  discuss  the 
small  heat  input  effects  (collision  with  the  molecules, 
radicals,  meteors,  excited  atoms,  cosmic  rays),  we 
calculate  the  equilibrium  temperature  based  on  the 
equality  of  heat  input  and  heat  output,  that  is,  a  zero  net 
flow  of  energy.  The  results  for  the  equilibrium  temper¬ 
ature  are  presented  in  the  form  of  convenient  nomograms 
to  aid  in  preliminary  design.  (Contractor’s  abstract) 


MDU. 03:033 

Maryland  U.  [Dept,  of  Physics]  College  Park. 

ENERGY  SPECTRA  OF  THE  COMPONENTS  OF  THE 
PRIMARY  COSMIC  RADIATION  (Abstract),  by  S.  F. 
Singer.  [1957]  [l]p.  [AF  18(600)1038]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30- Feb.  2,  1957. 

Published  in  Bull.  Amer.  phys.  Sot.,  Series  11,  v.  2: 

53,  Jan  30.  1957. 

A  detailed  analysis  has  been  performed  of  balloon  and 
rocket  experiments  including  albedo  and  geomagnetic 
corrections.  The  analysis  reveals  that  various  primary 
components  do  not  have  the  same  velocity  spectrum.  In 
the  relativistic  portion  oi  the  latitude  sensitive  region 
-n 

expressions  oi  the  form  aE  have  been  given  for  the 
jiarticle  flux  density  with  energy  greater  than  E.  Values 
of  the  constants  a  and  n  have  been  found  for  protons, 
alpha  particles,  the  group  of  elements  C,  N.  O.  and  F, 
and  for  particles  with  Z  greater  than  10.  An  interpreta¬ 
tion  is  given  in  terms  of  nuclear  collisi  ins  and  the  re¬ 
sulting  iragmenlations  of  heavy  primaries.  However 
any  elearcut  experiments  which  demonstrate  the  absence 
2  3  3 

oi  U.  Be.  and  B.  or  of  H  ,  H  .  and  He  above  the  atmos¬ 
phere  would  invalidate  this  interpretation.  (Contractor's 
abstract,  modified) 


MDU. 03:034 

Maryland  U.  Dept,  of  Physics,  College  Park. 

COSMIC  RAY  DECREASES  DURING  MAGNETIC  STORMS 
(Abstract),  by  S.  F.  Singer.  [1957]  [l]p.  [AF  18(600)- 
1038]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2: 

192,  Apr.  25,  1957. 

Worldwide  decreases  of  cosmic-ray  intensity  often  occur 
during  the  main  phase  of  magnetic  storms.  These 
Forbush-tyne  events  have  been  ascribed  to  the  StOrmer 
ring  current  (Chapman),  or  to  a  solar  corpuscular  beam 
(Alfven).  Morrison,  and  more  recently  Parker,  have 
postulated  ?.  highly  turbulent  magnetic  field  structure 
which  partially  screens  the  earth  from  cosmic  rays  by 
reflecting  many  p»»-tirte»  without,  however,  changing 
their  energy.  In  contradistinction,  we  ccnslder  here  that 
the  Forbush  events  result  from  a  deceleration  of  cosmic 
rays;  the  energy  decrease  is  produced  in  an  inverse 
Fermi  process  which  is  set  up  as  turbulent  centers 
caused  by  a  solar  eruption  expand  outward  and  decay. 
Numerical  estimates  support  tills  view.  Crucial  experi¬ 
mental  tests  will  be  discussed:  (1)  a  possible  shift  in 
the  position  of  the  knee  of  the  energy  spectrum;  (2)  the 
spectrum  of  heavies  compared  to  protons;  and  (3)  the 
cosmic  ray  intensity  at  extremely  large  distances  from 
the  earth. 


MDU. 03:035 

Maryland  U.  [Dept,  of  Physics]  College  Park. 

A  METHOD  FOR  CALCULATING  IMPACT  POINTS  OF 
BALLISTIC  ROCKETS,  by  S.  F.  Singer  and  R.  C. 
Wentworth.  [1957]  [3]p.  incl.  diagrs.  [AF  18(600)1038] 

Unclassified 

Published  in  Jet  Propulsion,  v.  27:  407-409,  Apr.  1957. 

A  simple  method  is  developed  for  determining  impact 
points  of  ballistic  rockets  on  a  rotating  earth.  Rapid 
computation  is  facilitated  by  graphs  giving  time  of  flight 
between  two  chosen  points  of  the  elliptic  trajectory.  The 
method  is  applied  to  calculate  the  dispersion  of  an  ex¬ 
treme  high  altitude  ungulded  rocket.  (Contractor’s 
abstract) 


MDU. 03:036 

Maryland  V  Dept,  of  Physics,  College  Park. 

UEI-ATIVITY  AND  SPACE  TRAVEL,  by  S.  F.  Singer 
Jan.  3.  1957,  2p.  (Technical  rept.  no.  61)  [AF  ioiCSO)- 
1038]  Unclassified 
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Published  In  Nature,  v.  179:  977,  May  11,  1957. 

An  argument  is  presented  (or  the  non-symmetrical 
nature  of  observers  in  orbiting  earth  satellites  and  ob¬ 
servers  stationary  on  the  earth.  An  appeal  Is  made  for 
an  orbiting  atomic  clock  experiment  to  check  the  time 
dilation  of  such  motion  and  gravitational  red  shift  due 
to  the  earth. 


MDU.03:037 

Maryland  U.  Dept,  of  Physics,  College  Park. 

BFj  NEUTRON  SPARK  COUNTER,  by  M.  J.  Swetnick 

and  N.  C.  Anton.  [1937]  [l]p.  incl.  dlagrs.  table. 

[AF  18(600)1038]  Unclassified 

Published  In  Nucleonics,  v.  13:  93,  June  1957. 

With  a  Rosenblum  spark  counter  operated  in  a  BFj 

atmosphere  It  was  possible  to  achieve  a  slow-neutron 
detection  efficiency  of  0.6%.  Yet  the  system  proved  to 

be  completely  insensitive  to  Co®®  radiation  at  SOOr/hr. 
External  circuitry  required  Is  limited  to  a  high-voltage 
supply  and  a  scaler.  It  Is  possible,  If  so  desired,  to 
convert  the  siow-nsutron-sensitlve  spark  counter  into 
a  fact-neutron-sensltive  spark  counter  by  paraffin 
encasement  of  the  detector  and  cadmium  shielding  of 
exposed  surfaces. 


MDU. 03:038 

Maryland  U.  Dept,  of  Physics,  College  Park. 

A  METHOD  FOR  THE  DETERMINATION  OF  THE 
VERTICAL  OZONE  DISTRIBUTION  FROM  A  SATEL¬ 
LITE,  by  S.  F.  Singer  and  R.  C.  Wentworth.  [1957]  [10]p. 
Incl.  dlagrs.  refs.  (AF  18(600)1038)  Unclassified 

Published  in  Jour.  Geophys.  Research,  v.  62:  299-308, 
June  1957. 

Because  of  Its  long  lifetime  below  45  km,  ozone  can 
deviate  markedly  from  the  concentration  given  by  photo¬ 
chemical  equilibrium  considerations.  Hence  the  ozone 
concentration  can  be  used  as  an  Indicator  of  the  motion 
of  air  masses,  particularly  in  the  stratosphere.  The 
neteorologlca)  Implications  can  be  fully  realized  only 
by  synoptic  measurements,  for  which  an  artificial  earth 
satellite  Is  Ideally  suited,  fhe  method  described  em¬ 
ploys  die  optical  absorption  properties  of  ozone  In  the 
ultraviolet  region  around  2900 A.  A  detector  looking 
down  towards  the  earth  will  receive  solar  ultraviolet 
scattered  by  the  atmosphere  which  has  been  attenuated 
both  by  scattering  out  and  by  ozone  absorption.  Calcu¬ 
lations  are  presented  to  Illustrate  the  effective  depth 
In  the  atmosphere  to  which  the  detector  "sees”  the 
effective  depth  being  defined  as  the  point  above  which 
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90  per  cent  of  the  contribution  to  the  detector  response 
is  made.  The  sensitivity  of  the  method  to  changes  in 
the  ozone  concentration  at  various  altitudes  Is  also 
demonstrated.  (Contractor's  abstract) 


MDU. 03:039 

Maryland  U.  Dept,  of  Physics,  College  Park. 

PROJECT  FAR  SIDE:  MAN'S  FIRST  STRIDE  INTO 
SPACE  USES  OFF-THE-SHELF  HARDWARE,  by  S.  F. 
Singer.  [1957]  [9]p.  incl.  lilus.  dlagrs.  [AF  18(600)- 
1038]  Unclassified 

Published  In  Missiles  and  Rockets,  v.  2:  120-128,  Oct. 
1957. 

A  new  dimension  has  been  added  to  high  altitude  re¬ 
search:  Far  Side,  which  will  explore  space  out  to  one 
earth  radius  (4000  miles)  and  possibly  higher.  Con¬ 
ceived  by  scientists  of  the  Air  Force  Office  of  Scientific 
Research  and  developed  by  Aeronutronic  Systems,  Inc., 
the  Far  Side  vehicle  Is  a  low-cost  solution  for  reaching 
the  highest  altitudes  yet  attained  by  man.  It  is  a  multi¬ 
stage  rocket  launched  at  high  altitude  to  overcome  the 
atmospheric  drag;  specifically  It  is  a  four-stage  combi¬ 
nation  of  ten  solid  rocket  motors  lifted  by  a  Skyhook  bal¬ 
loon  to  an  altitude  of  over  100,000  ft.  The  1900-ib  vehicle 
carries  only  a  three-and-a-haif-lb  payload.  In  this  paper 
on  Project  Far  Side,  the  following  topics  are  discussed: 
high  altitude  vehicles,  the  team  behind  Far  Side,  techni¬ 
cal  aspects,  propulsion,  dynamics  and  trajectories, 
scientific  applications,  the  outer  Ionosphere,  earth's  mag¬ 
netic  field,  cosmic  rays,  auroral  particles,  interplane¬ 
tary  dust,  significance  of  experiments,  long  time  expo¬ 
sures  and  recovery. 


MDU. 03:040 

Maryland  U.  Dept,  of  Physics,  College  Park. 

COSMIC-RAY  INCREASES  PRODUCED  BY  SMALL 
SOLAR  FLARES,  by  J.  J.  Corrigan,  S.  F.  Singer,  and 
M.  J.  Swetnick.  July  1938,  4p.  Incl.  diagr.  (AFOSR-TN- 
58-949)  (A F  18(600)1038)  AD  205342  Unclassified 

Presented  at  meeting  of  the  Amer.  Phy*.  Soc.,  New 
York,  Jan.  29- Feb.  1,  1938. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  11, 

■773:  ^  I?  Jari  55,T&$8. 

Also  published  in  Phys.  Rev.  Letters,  v.  1:  104-105, 

Aug.  1,  1958. 

Two  short  duration  (3  min)  low  energy  cosmic  ray 
Increases  have  been  observed  at  55*  geomagnetic  latitude 
and  at  25,000  ft  and  have  been  correlated  with  the  pres¬ 
ence  of  a  solar  flare,  radio  noise  storm  and  shortwave 
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fadeout.  Hie  reported  Increases  had  a  humped  protile 
rather  than  a  sharp  rise  and  exponential  decay  as 
ordinarily  observed. 


MDU. 03:041 

Maryland  U.  Dept,  ol  Physics,  College  Park. 

SCIENTIFIC  USES  OF  CISLUNAR  VEHICLES,  by  S.  F. 
Singer.  (1958]  (7]p.  incl.  di&gr.  (AFOSR-TN-58-850) 
(AF  18(600)1036)  AD  205343  Unclassified 

Presented  ;>.t  Scrorid  Annual  AFOSR  Astronautlc  Sym¬ 
posium,  Denver,  Colo.,  Apr.  1958. 

Also  published  in  Vistas  in  Astronautics,  v.  2:  32-38, 
1959. 

Scientific  measurements  which  can  be  carried  out  by 
satellite  vehicles  in  the  cisiunar  region  between  the 
Earth  and  the  Moon  are  discussed.  Emphasis  is  placed 
on  such  problems  as  the  space  distribution  and  intensity 
of  cosmic  rays  and  aur.  -ai  particles;  gravitational  field 
of  the  earth  and  moon  including  better  values  of  lunar 
mass  and  relativistic  effects;  and  the  existence  of  equa¬ 
tions!  ring  current  near  the  earth  which  produces  sea- 
level  magnetic  Held  decreases.  Hie  Moon's  magnetic 
field  and  measurements  of  the  lunar  atmosphere  and 
lunar  tidal  bulge  are  discussed.  (Contractor's  abstract, 
modified) 


MDU.03:O42 

Maryland  U.  Dept,  of  Physics,  College  Park. 

TRAPPED  ALBEDO  THEORY  OF  IHi  RADIATION 
BELT,  by  K.  F.  Singer.  [1858]  [J]p.  (AFOSR-TN -58- 
951)  (AF  18(600)1038)  AD  205344  Unclassified 

Also  published  m  Phys.  Rev.  Letters,  v.  1:  181-183, 
Sept.  1,  1956. 

A  theory  is  dea  rlbed  for  the  radiation  belt  of  the  earth 
which  gives  the  energy  spectrum,  angular  distribution, 
and  Intensity  of  the  radiation  as  a  function  of  radial 
distance  up  to  a  distance  of  approximately  i  earth 
radius.  Results  are  not  compatible  with  data  reported 
by  Explorer  satellites  !  and  II  but  are  compatible  with 
preliminary  data  from  Explorer  IV. 


MDU. 03:043 

Maryland  U.  Dept,  of  Physics.  Coliege  Park. 

ARTIFICIAL  MODIFICATION  OF  THE  EARTH'S 
RADIATION  BELT,  by  S.  F.  Singer.  (1958]  (20]p.  Incl. 
diagrs.  table,  refs.  (AFOSR-TN-58-952)  (AF  i8(600)- 
1038)  AD  205345  Unclassified 


Presented  at  meeting  of  the  Amer.  Astronaut.  Soc., 
Washington,  D.  C.,  Dec.  27-31,  1958. 

Published  in  Advances  in  Astronaut.  Sciences,  v.  4: 
335-354,  1958. 

Hie  trapping  properties  of  the  earth's  magnetic  field 
have  been  investigated.  It  appears  that  high-energy  pro¬ 
tons  and  electrons  can  "live"  for  long  periods  of  time, 
jo  that  a  small  injection  rate  can  build  up  large  intensi¬ 
ties.  Natural  injection  mechanisms  exist  in  the  form  of 
solar  corpuscular  radiation  and  in  the  form  of  cosmic 
ray  albedo,  leading  to  a  "soft"  and  a  "hard"  radiation 
beit  around  the  earth.  A  discussion  is  given  of  a  proposal 
for  artificial  injection  of  electrons  from  a  rocket-borne 
accelerator,  as  well  as  some  of  the  consequences  and 
applications  of  this  technique.  (Contractor's  abstract) 


MDU.03:044 

Maryland  U.  Dept,  of  Physics,  College  Park. 

"RADIATION  BELT'  AND  TRAPPED  COSMIC -RAY 
ALBEDO,  by  S.  F.  Singer.  (1958]  [3]p.  incl.  diagr. 
(AFOSR- TN-58-953)  (AF  18(600)1038)  AD  205346 

Unclassified 

Also  published  in  Phys.  Rev.  Letters,  v.  1;  171-173, 

Sept-1,  1858. 

In  order  to  explain  the  radiation  observed  by  Explorer 
satellites,  calculations  have  been  performed  on  the 
trapping  of  cosmic-ray  albedo  particles.  Expressions 
are  given  for  the  pitch-angle  distribution  at  the  equator, 
rate  of  leakage  of  particles  and  for  the  mean  lifetime  of 
the  radiation  particles. 


MDU. 03:045 

Maryland  U.  (Dept,  of  Physics]  College  Park. 

EFFECTS  OF  INTERPLANETARY  DUST  AND  RADIA¬ 
TION  ENVIRONMENT  ON  SPACE  VEHICLES,  by  S.  F. 
Singer.  (1958]  [42]p.  incl.  diagrs.  tables,  refs.  (AF06R- 
TN-58-1018)  (AF  18(600)1038)  AD  162283 

Unclassified 

Aiso  published  in  Proc.  Second  Internat'l.  Symposium 
on  the  Physics  and  Medicine  of  the  Atmosphere  and 
Space,  San  Antonio,  Tex.  (Nov.  10-12,  1958),  New  York, 
Wiley  and  Sons,  I960,  p.  60-90. 

Material  particles  from  slowly  moving  interplanetary 
dust  to  fast  cosmic  rays  will  impinge  on  vehicles  outside 
of  the  protection  of  the  earth's  i>  nosphere.  A  discussion 
is  given  of  the  effects  which  are  likely  to  influence  the 
operation  of  spacecraft  and  their  occupants.  The  first 
part  of  the  paper  deals  with  meteoric  erosion  (including 
methods  of  measurement  and  simulation)  and  sputtering 
produced  by  the  impact  of  solar  gas  in  interplanetary 
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space.  Next,  radiation  effects  produced  by  low  energy 
cosmic  rays  and  especially  by  the  earth's  radiation  belt 
are  discussed.  Particular  attention  is  given  to  th6  de¬ 
sign  of  a  proper  shield  against  low  energy  protons 
which  is  important  when  their  intensities  are  very  high. 
On  the  other  hand,  it  may  be  possible  to  reduce  the  in¬ 
tensities  of  the  radiation  belt  protons  by  "space  sweep¬ 
ing".  (Contractor's  abstract) 


MDU.03:046 

Maryland  U.  [Dept,  of  Physics]  College  Park. 

NEW  ACCELERATION  MECHANISM  FOR  AURORAL 
PARTICLES  (Abstract),  by  S.  F.  Singer.  [1S58]  [l]p. 

[AF  18(600)1038]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  28- Feb.  1,  1858. 

Published  in  Bull.  Amer.  I-hys.  Soc.,  Series  n,  v.  3: 

40,  Jan.  it,  1858. 

Acceleration  of  solar  protons  (mean  energy  ~20  kev) 
to  auroral  energies  (~1  mev  as  deduced  from  atmos¬ 
pheric  penetration)  is  a  longstanding  problem.  The  ac¬ 
celeration  mechanism  operates  near  the  earth  on 
"trapped"  protons,  these  oscillate  back  and  forth  along 
magnetic  force  lines  while  drifting  azlmuthally  to  pro¬ 
duce  the  magnetic  storm  ring  current.  Two  basic 
processes  are  dsscrlbed.  (1)  "Fermi  collisions"  with 
hydroma gnetlc  waves  which  are  excited  by  solar  protons 
and  guided  by  lines  of  force;  their  existence  also  ex¬ 
plains  observations  of  geomagnetic  micropulsations. 

(2)  Induction  acceleration  via  the  earth's  field  by  bunched 
protons;  this  also  explains  observations  of  vlf  radio 
emissions.  The  two  processes  in  "push-pull"  keep  the 
proton's  pitch  angle  from  becoming  too  small  too  soon. 
Thus  the  proton  gains  much  ensrgy  before  it  breaks 
out  of  the  trap  and  into  the  atmosphere.  This  statistical 
acceleration  process  leads  to  an  energy  spectrum  as 
suggested  obserrationally.  The  push-pull  scheme  may 
also  be  important  for  galactic  cosmic  ray  acceleration. 


MDU.03.047 

Maryland  U.  Dept,  of  Physics,  Colisgs  Park. 

A  NEW  THEORY  OF  THE  AURORA  (Abstract),  by  R. 

F.  Singer.  [185.4]  [l]p.  (AF  18(600)1038) 

Unclassified 

Presented  at  IRE-URSI  Symposium,  Washington,  O.  C„ 
Apr.  23-26,  1858. 

Published  in  l.R.E.  Trans,  of  Professional  Croup  on 
Antennas  and  Propagation,  v.  AP-6:  3i2,  July  1858. 

A  long-standing  problem  is  to  explain  the  snsrgy  of 
auroral  protons.  The  author  shows  hers  that  solar 


MDU.  03:046-048;  MDU.  04:002 


protons  trapped  in  the  earth's  magnetic  field  can  be 
accelerated  up  to  auroral  energies.  The  mechanism 
does  not  use  electilc  fields  (e.g.,  Marty n  or  Alfven). 
Instead  some  of  the  protons  are  accelerated  by  magneto- 
hydrodynamic  waves  which  are  in  turn  produced  by  the 
bulk  of  the  solar  protons.  In  this  acceleration  process 
the  earth's  magnetic  Held  acts  as  the  energy  transfer 
agent.  There  is  additional  empirical  evidence  supporting 
the  proposed  mechanism,  namely  geomagnetic  micro- 
pulsations,  the  VHF  emissions  from  the  upper  atmos¬ 
phere,  and  the  evidence  that  the  auroral  protons  have  a 
distribution  of  energies. 


MDU.03:048 

Maryland  U.  [Dept,  of  Physics]  College  Park. 

A  METHOD  FOR  CALCULATING  IMPACT  POINTS  OF 
BALLISTIC  ROCKETS:  CONVENIENT  REPRESENTA¬ 
TIONS,  by  S.  F.  Singer  and  R.  C.  Wentworth.  [1858] 

[4]p.  incl.  diagrs.  [AF  18(600)1038]  Unclassified 

Published  in  Jet  Propulsion,  v.  28:  684-687,  Oct.  1858. 

A  method  for  determining  impact  points  of  ballistic 
rockets  on  a  rotating  Earth  has  been  developed  by 
Singer  and  Wentworth  (item  no.  MDU.03-.035).  In  this 
note,  a  dlmenxlonlsss  representation  is  given  which  puts 
the  results  of  the  previous  report  in  a  more  convenient 
form  and  also  amends  the  previous  report  to  Include  non- 
equatnrial  launchings. 


MDU.04:002 

Maryland  U.  [Dept,  of  Physics]  College  Park. 

THE  DETECTION  AND  IDENTIFICATION  BY  ELEC¬ 
TRON  SPIN  RESONANCE  TECHNIQUES  OF  TRAPPED 
FREE  RADICALS  (Abstract),  by  R.  S.  Anderson.  ]1851] 
[2]p.  (AF  18(600)1582)  Unclaimed 

Published  in  Program  for  Symposium  of  Tin  Fo'.atioo 
and  Stabilization  of  Fres  Radicals,  Nct’l.  Bur.  Standards, 
Washington,  D.  C.  (Sept.  18-20,  1857),  Washington,  Nat'l. 
Bur.  Standards,  1857,  p.  M1-M2. 

Free  radicals  have  been  produced  by  ultraviolet  irradia¬ 
tion  of  materials  maintained  at  liquid  nitrogen  tempera¬ 
ture.  The  irradiated  matsnal  is  sxamined  for  free  radi¬ 
cals  by  subsequent  observation,  at  liquid  nitrogen  tem¬ 
perature,  in  an  electron  spin  resonance  spectrometer. 
Approximately  125  compounds,  mostly  organic,  havs 
been  examined  by  this  method.  Of  this  number  about 
100  have  exhibited  electron  spin  resonances  indicative 
of  the  presence  of  free  radicals  trapped  at  the  low  tem¬ 
pera  turs.  identification  of  ths  rssulting  radicals,  where 
pose  lb  Is,  has  been  based  upon  the  hyperflne  structure 
exhibited  by  the  resonances,  both  through  the  number  of 
hyperflne  components  and  their  relative  Intension, 
Observations  have  been  made  at  both  3  and  1.2  cm 
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wavelengths  and  It  Is  significant  that  all  resonances 
have  been  observed  at  a  g-factor  of  2,  in  epite  of 
search  over  a  wide  range  of  magnetic  fields.  The 
following  classes  of  compounds  have  been  examlkied: 
saturated  and  unsaturated  hydrocarbons,  alcohols, 
adds  and  their  anhydrides,  aldehydes,  ketones,  esters, 
ethers,  alkyl  and  aryl  halides,  and  nitro-compounds. 

In  general,  no  resonances  have  been  observed  in  mate¬ 
rials  having  melting  points  below  137%  that  Is,  less 
than  60*  above  the  temperature  of  the  Irradiated  mate¬ 
rial.  While  free  radicals  may  generally  be  stabilized 
for  long  periods  at  low  temperatures,  some  Irradiated 
substances  were  observed  to  have  different  resonances 
after  storage  for  a  few  days.  Where  two  different  reso¬ 
nance  patterns  appear  superimposed,  one,  presumably 
the  more  reactive,  may  disappear.  In  other  cases,  the 
original  resonance  may  decay  and  be  replaced  by  a 
totally  different  resonance,  indicating  secondary  re¬ 
actions. 


MDU. 04:003 

Maryland  U.  [Dept,  of  Physics]  College  Park. 

ELECTRON  SPIN  RESONANCE  LINE  SHAPES  FOR 
SOLIDS  HAVING  NONISOTROPIC  g  FACTORS  (Ab¬ 
stract),  by  R.  P.  Kohin  and  C.  P.  Poole,  Jr.  [1958] 

[l]p.  [AF  18(600)1582]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  29- Feb.  1,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

8-0,  Jan.  29,  1958. 

The  line  shape  for  a  paramagnetic  substance  having 
three  unequal  g  tensor  components  gj  >  g^  >  gj  and  a 

spin  of  i  is  derived  assuming  that  the  molecules  have 
a  random  distribution  of  orientations.  If  the  component 
line  shape  for  a  particular  orientation  is  assumed  to 
have  zero  width,  the  line  shape,  normalized  to  unit  area, 

is 

2gK(b/a)/*a  gj  *  g  *  gj 

1(g)  -  2gK(a/b)/*b  g^gi^ 

0  otherwise, 


*  *  l(,22  '  *J2)(,1  '  ,2)1* 

b  •  [(gj2  -  g2J)(g2  -  gjV 

and  K  (k)  la  a  complete  elliptic  Integral  of  the  first 
kind.  This  line  shape  Is  characterized  by  an  infinite 
peak  at  g  •  g2  and  shoulders  at  g  •  g{  and  gj.  Integra¬ 
tions  performed  over  nonzero  component  line  widths 
are  discussed. 


MDU.04:004 

Maryland  U.  Dept,  of  Physics,  College  Park. 

ELECTRON  SPIN  RESONANCE  OF  ULTRAVIOLET 
IRRADIATED  COMPOUNDS  (Abstract),  by  C.  P.  Poole, 

Jr.  and  R.  S.  Anderson.  [1958]  [l]p.  (AF  18(600)1582) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  29-Feb.  1,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3:  8, 
Jan.  29,  1958. 

The  9000  me  electron  spin  resonance  spectra  of  over 
100  ultra  violet  Irradiated  organic  compounds  maintained 
at  77*K  have  been  recorded  at  a  g  factor  of  two.  The 
mechanism  of  radical  production  entails  the  absorption 
of  the  photon  by  a  pi  electron  and  the  subsequent  rupture 
of  a  nearby  bond.  Unsaturated  hydrocarbons  show  well- 
resolved,  symmetric,  evenly  spaced  hyperline  structure 
of  three  to  six  lines.  Aldehydes  are  characterized  by  a 
strong  singlet  attributed  to  the  formyl  radical  on  which 
there  is  superposed  weaker  time  decaying  multicompo¬ 
nent  structure  attributed  to  alkyl  radicals.  Nitrogen- 
containing  compounds  exhibit  triplet  structure  resulting 
from  the  nuclear  spin  of  nitrogen.  0*f*er  classes  of  com¬ 
pounds  will  be  discussed.  Including  ketones,  esters,  acids, 
anhydrides,  and  halides.  In  general  the  resonances  ob¬ 
tained  are  characteristic  of  the  class  of  compound  Irradi¬ 
ated,  and  In  many  cases  the  radicals  may  be  ldertlfled 
by  the  spacing  and  Intensity  ratios  of  the  hyper  fine  struc¬ 
ture  components.  Line  widths  and  component  separations 
are  about  two  milliwebers  per  square  meter.  Line  widths 
calculated  from  dipole-dipole  interaction  with  surround¬ 
ing  protons  agree  with  the  observed  widths.  While  most 
radicals  are  stable  for  weeks  at  77%  some  change  or 
decay  with  time  Indicating  secondary  reactions. 


MDU.  04:005 

Maryland  U.  [Dept,  of  Physics]  College  Park. 

ELECTRON  SPIN  RESONANCE  OF  FREE  RADICALS 
IN  ULTRAVIOLET  IRRADIATED  HYDROCARBONS, 
ALDEHYDES,  AND  KETONES  (Abstract),  by  C.  P.  Poole, 
Jr.  and  R.  S.  Anderson.  [1958]  [l)p.  [AF  18(600)1582] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C„  May  1-3,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3: 

179,  May  1,  1958. 

Unsaturated  hydrocarbons,  aldehydes,  and  ketones,  main¬ 
tained  at  77%  have  been  exposed  for  approximately  6  hr 
to  the  ultraviolet  radiation  from  a  high-pressure  mercury 
arc.  Electron  spin  resonance  spectra,  observed  at  a  g 
factor  of  2  with  a  9000 -me  spectrometer,  are 
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characteristic  of  the  subetances  Irradiated.  Interpreta¬ 
tion  of  epecltlc  hydrocarbon  caeee  will  be  used  to  show 
that  the  characteristic  hyperfine  etructure  may  be  at¬ 
tributed  both  to  hyper  conjugation  and  the  a  -  ir  interac¬ 
tion  between  the  unpaired  electron  and  neighboring 
hydrogen  atoms  In  ths  radical.  Aldehydes  and  ketonee 
produce  elnglet”  attributed  to  formyl  (CHO)  and  alkanoyl 
(RCO)  radicals.  The  strong  electronegativity  of  the 
oxygen  on  the  carbonyl  group  (CO)  euppreeeee  the  con¬ 
tact  hyperfine  Interaction  between  the  free  electron  and 
neighboring  hydrogen  atoms.  Alkyl  radicals  formed 
elmultaneouely  with  the  alkanoyl  radicals  appear  elmllar 
to  the  photolysis  products  of  unsaturated  hydrocarbons. 


MDU.16:001 

Maryland  U.  [Dept,  of  Physics]  College  Park. 

CAUSALITY  AND  THE  DISPERSION  RELATION: 
LOGICAL  FOUNDATIONS,  by  J.  S.  Toll.  [1956]  [U]p. 
lncl.  dlagr.  refs.  [Technical  rept.  no.  27]  [AF  49(638)- 
24]  Unclaselfled 

Published  In  Phyg.  Rev.,  v.  104:  1760-1770,  Dec.  15, 


"Strict  causality"  Is  the  assumption  that  no  signal  what¬ 
soever  can  be  transmitted  over  a  space-llke  Interval  In 
epace-tlme,  or  that  no  signal  can  travel  faster  than  the 
velocity  of  light  In  vacuo.  In  this  paper  a  rigorous  proof 
Is  given  of  the  logical  equivalence  of  strict  causality 
("no  output  before  the  Input")  and  the  validity  of  a  dls- 
perslou  relation,  e.g„  the  relation  expressing  the  real 
part  of  a  generalised  scattering  amplitude  as  an  Integral 
Involving  the  Imaginary  part.  This  proof  applies  to  a 
general  linear  system  with  a  time-dependent  connection 
between  the  outjwt  and  a  freely  variable  Input  and  has 
the  advantage  over  previous  work  that  no  tacit  assump¬ 
tions  are  made  about  the  analytic  behavior  or  slngle- 
valuedness  of  the  amplitude,  but,  on  the  contrary,  strict 
causality  Is  shown  to  Imply  that  the  generalised  scatter¬ 
ing  amplitude  Is  analytic  In  the  upper  half  of  the  complex 
frequency  plane.  The  dispersion  relations  are  given 
first  as  a  relation  between  the  real  and  Imaginary  parts 
of  the  generalised  scattering  amplitude  and  then  In  terms 
of  the  complex  phase  shift.  (Contractor's  abstract) 
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Maryland  U.  (Dept,  of  Physics]  College  Park. 

DISPERSION  RELATIONS  FOR  NON-RE LATIV1STIC 
PARTICLES  (Abstract),  by  D.  Y.  Wong.  Jan.  1957,  9p. 
(Technical  rept.  no.  62)  (AFOSR-TN-57-35)  (AF  49- 
(636)24)  AD  115073  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington.  D.  C.,  Apr.  25-27,  1957. 
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Abstract  publiehed  In  Bull.  Amer.  Phye.  Soc.,  Series  H, 
v.  2:  177,  Apr.  25,  1957. 

Also  publiehed  In  Phys.  Rev.,  v.  107:  302-306,  July  1, 
1957. 

If  the  wave  function  of  a  non -relativistic  particle  satleflee 
the  Schr&dlnger  equation  with  a  velocity  independent  po¬ 
tential,  then  Its  scattering  amplitudes  (and  the  S-matrlx 
in  general)  satisfy  the  same  dispersion  formulas  as  those 
derived  for  the  scattering  of  light.  In  the  present  deriva¬ 
tion,  the  validity  of  a  perturbation  expansion  and  certain 
lntegrabllity  of  the  potential  are  assumed,  and  the  re¬ 
quirement  of  the  outgoing  wave  Green's  function  replaces 
the  condition  of  strict  causality  for  the  scattering  of 
light.  The  scattering  amplitude  for  fixed  momentum 
transfer  Is  also  shown  to  satisfy  the  dispersion  relations. 
If  the  potential  possesses  bound  states,  then  all  the  dis¬ 
persion  formulas  are  modified  to  Include  residue  terms 
corresponding  to  singularities  on  the  positive  Imaginary 
axis  of  the  momentum  plane.  Die  necessity  of  these 
modifications  are  related  to  the  divergence  of  the  per¬ 
turbation  series  for  small  wave  numbers.  Essential 
singularities  of  the  S-matrlx  due  to  exponential-type  po¬ 
tentials  give  no  additional  contribution  to  the  dispersion 
formulas.  (Contractor's  abstract) 


MDU.  16:003 

Maryland  U.  Dept,  of  Physics,  College  Park. 

REMARKS  ON  THE  IMPUCADON  OF  "CAUSALITY 
CONDIDON  IN  NON-INTERACTION  REGION"  AND  THE 
UNITARITY  OF  THE  S- MATRIX,  by  D.  Y.  Wong.  July 
1957,  6p.  (Technical  rept.  no.  82)  (AFOSR-TN- 57-351) 
(AF  49(638)24)  AD  132424  Unclassified 

For  the  scattering  of  light  by  a  spherically  symmetric 
scatterer  of  Unite  range,  the  requirement  of  causality 
In  the  non-interaction  region  plus  the  unltarlty  of  the 
S-  matrix  Is  shown  to  be  sufficient  for  the  determination 
of  the  Imaginary  part  of  the  S-matrlx  element  from  Its 
real  part.  Dlls  holds  for  each  matrix  element  with  a 
given  angular  momentum  quantum  number  t.  Ambiguity 
occurs  only  for  the  case  when  the  S-matrlx  element  Is 
a  pure  exponential  function  of  the  frequency.  (Contrac¬ 
tor's  abstract) 
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Maryland  U.  Dept,  of  Physics,  College  Park. 

APPLICATION  OF  DISPERSION  RELADON  AND  UNI¬ 
TARITY  CONDIDON  TO  NON-COHERENT  FORWARD 
SCATTERING  OF  LIGHT  BY  UCHT,  by  D.  Y.  Wong. 
July  1957,  9p.  (Technical  rept.  no.  81)  (AF08R-TN-57- 
351A)  (AF  49(638)24)  AD  132487  Unclassified 

By  the  unltarlty  condition,  the  Imaginary  part  of  the 
matrix  element  for  the  non-coherent  forward  scattering 
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of  light  by  light  la  obtained  from  the  pair-production 
amplitude.  The  real  part  of  the  matrix  element  Is  then 
determined  from  the  imaginary  pari  by  the  dispersion 
relation.  The  result  agrees  with  the  well-known  field 
theoretic  calculation  (R.  Earplug  and  M.  Neuman,  Phys. 
Rev.,  t.  83:  776,  1951). 


MDU.  16:005 

Maryland  U.  Dept,  of  Physics,  College  Park. 

A  POSSIBLE  PROOF  OF  DISPERSION  RELATIONS,  by 
H.  J.  Bremermann,  R.  Oehme,  and  J.  G.  Taylor.  July 
1957,  15p.  (Technical  rept.  no.  84)  (AFOSR-TN-57- 
467)  (In  cooperation  with  Inst,  for  Advanced  Study, 
Princeton,  N.  J.)  (AF  49(638)24)  AD  136458 

Unclassified 

Presented  at  Internst’l.  Conf.  on  Mathematical 
Problems  of  Quantum  Field  Theory,  Lille  (France), 

June  1957. 

By  the  theory  of  functions  of  more  than  one  complex 
variable,  the  dispersion  formulas  of  quantum  fleid 
theory  can  be  proved  with  essentially  only  Wlghtman’s 
axioms  and  the  known  properties  of  the  spectrum. 
Certain  assumptions  are  made  on  the  Fourier  trans¬ 
forms,  and  a  rigorous  proof  of  the  basic  theorem  is 
described  briefly.  For  simplicity,  the  elastic  scattering 
of  neutral  scalar  bosons  of  equal  mass  is  considered. 

A  question  is  posed  concerning  the  development  of  a 
method  for  determining  the  envelope  of  holomorphy  of 
a  domain  which  Is  Invariant  under  the  homogeneous 
Lorentz  group,  or  Invariant  under  other  similar  trans¬ 
formation  groups.  A  special  method  of  solution  for  the 
envelope  is  used  which  Introduces  certain  restrictions. 
For  pion-nucleon  scattering  the  semi-tube  method  of 
proof  presented  for  the  theorem  Is  satisfactory;  how¬ 
ever,  it  is  not  sufficient  for  the  nucleon-nucleon,  K- 
meson-nucleon  and  photon-nucleon  scattering  processes. 


MDU.  16:006 

Maryland  U.  Dept,  of  Physics,  College  Park. 

UNIQUECCSS  OF  SOLUTIONS  TO  DISPERSION  RELA¬ 
TIONS  AND  AN  ITERATIVE  SCHEME,  by  D.  Y.  Wong. 
July  1957,  lOp.  incl.  table.  (Technical  rept.  no.  85) 
(AF06R-TN-57-468)  (AF  49(638)24)  AD  136459 

Unclassified 

For  a  given  set  of  low  energy  limits  of  the  S-matrix, 
the  solution  of  the  dispersion  relation  for  the  scattering 
of  light  Is  shown  to  be  non-unique  even  If  cne  fixes  all 
but  the  a -wave  phase  shift.  Here  the  unltarity  condition 
is  also  Implied.  It  Is  known  (D.  Y.  Wong  and  J.  S.  Toll, 
Ann.  Phys.,  v.  1:  91.  1957)  that  If  one  further  assumes 
the  convergence  of  the  usual  perturbation  method,  then 
uie  low  energy  limits  do  determine  the  physical  solution 
uniquely.  An  alternative  Iterative  scheme  is  suggested 


without  recourse  to  the  expansion  In  powers  of  a  coupling 
parameter.  The  procedure  is  Illustrated  by  the  example 
of  the  scattering  by  a  hard  sphere. 


MDU.  16:007 

Maryland  U.  Dept,  of  Physics,  College  Park. 

CAUSALITY  AND  THE  DISPERSION  RELATION:  S- 
MATRDC  FOR  KLEIN-GORDON  AND  DIRAC  FIELD,  by 
J.  M.  Knight  and  J.  S.  Toll.  Aug.  1957,  47p.  incl.  dlagr. 
(Technical  rept.  no.  87)  (AFOSR-TN-57-552)  (AF  49- 
(638)24)  AD  136536  Unclassified 

Also  published  In  Ann.  Phys.,  v.  3:  49-66,  Jan.  1958. 

The  caufciLly  condition  is  used  to  derive  analytic  proper¬ 
ties  and  dispersion  relations  for  the  S-matrlx  S(u)  for 
the  case  of  unquantized  Kleln-Gordon  and  Dirac  fields 
interacting  with  a  fixed  spherically  symmetric  scatterer 

of  finite  iT.dius.  It  Is  shown  that  S(io)e*lloa  as  a  function 
of  the  rnergy  uis  analytic  and  bounded  in  the  upper  half 
w-plant',  where  a  is  the  radius  of  the  scatterer.  An 
infinite  sequence  of  scattering  amplitudes  which  satisfy 
a  dispersion  relation  are  given  in  terms  of  the  elements 
of  the  S-inatnx.  The  real  part  of  the  S-matrlx  is  ex¬ 
pressed  in  terms  of  its  Imaginary  part  and  a  set  of  con¬ 
stants  by  means  of  the  dispersion  relation.  (Contractor’s 
abstract) 

MDU. 10:008 

Maryland  U.  ( Dept,  of  Physics)  College  Park. 

DISPERSION  RELATIONS  FOR  THE  S-MATRDC  (Ab¬ 
stract),  by  J.  S.  Toll,  D.  Y.  Wong,  and  J.  M.  Knight. 

[1957]  [l]p.  [AF  49(638)24]  Unclassified 

Presented  at  meeting  of  the  Amer,  Phys.  Soc.,  New 
York,  Jan.  30- Feb.  2,  1957. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  U,  v.  2:  13, 
Jan.  30.  1957. 

Dispersion  relations  for  the  S-matrlx  for  fixed  spheri¬ 
cally  symmetric  scattercrs  of  finite  extent  are  derived 
to  illustrate  restrictions  Implied  by  strict  causality  on 
scattering  through  nonzero  angles.  The  forward  scat¬ 
tering  of  appropriate  combinations  of  point  sources  and 
plane  waves  yields  an  infinite  sequence  of  causal  ampU- 
tudes  which  satisfy  conventional  dispersion  relations. 
Inverting  the  relation  for  these  causal  amplitudes  In 
terms  of  the  S-matrlx,  one  obtains  dispersion  formulas 

which  give  1  S  (w-;  for  each  m.  In  terms  of  combins- 
m  m 

tions  of  the  ReS,(w)'s  plus  low  energy  limits  of 

[S<(w)/ui,*1[  for  all  <  *  m.  Hence  the  real  part  of  the 
scattering  amplitude  Is  determined  by  its  Imaginary 


>  378  < 
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part  plus  low-energy  limits  of  [8 .(go)/<o  ].  II  a  per¬ 

turbation  expansion  method  Is  valid,  then  low-energy 
limits  determine  all  phase  shifts,  or  the  s  wave  deter¬ 
mines  all  other  phase  shifts.  The  massless  scalar  Held, 
Maxwell  Held,  Kleln-Gordon  Held,  and  Dirac  Held  are 
treated.  The  equivalent  formulation  of  dispersion  rela- 
Uons  for  the  8-matrix  In  terms  of  the  vanishing  of  com¬ 
mutators  is  derived  and  Is  being  applied  to  Delbrueck 
scattering. 
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Maryland  U.  [Dept,  of  Physics]  College  Park. 


BOUND  STATE  CONTRIBUTION  TO  DISPERSION  RE¬ 
LATIONS  FOR  THE  SCATTERING  MATRIX  (Abstract), 
by  J.  M.  Knight  and  J.  S.  Toll.  [1957]  [l]p.  [AF  49(638)- 
24]  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 


Published  In  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2: 
17^,  Apr  5s,  1957. 


Previous  derivaUons  by  Toll,  Wong,  and  Knight  of  the 
dispersion  relaUons  for  the  scattering  matrix  for  a  rela- 
Uvistlc  particle  scattered  by  a  fixed,  finite,  spherically 
symmetric  scatterer  can  be  modified  to  Include  Inter¬ 
actions  which  permit  bound  states.  A  typical  bound  state 


of  energy  4i  w  Introduces  a  simple  pole  at  <*:  «  go  in 

D  B 


the  corresponding  element  of  the  scattering  matrix. 

For  the  ground  state,  this  pole  lies  on  the  real  frequency 
axis;  to  eliminate  this  singularity,  a  factor  (go  -  Gog) 

Is  Introduced,  which  adds  one  arbitrary  constant  to  the 
resulting  dispersion  relations.  Metastable  states  cor¬ 
respond  to  singularities  In  the  lower  half  of  the  complex 
frequency  plane,  which  cause  no  alteration  in  the  deriva¬ 
tion  or  final  form  of  the  dispersion  relations.  Examples 
and  applications  are  discussed. 
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Maryland  U.  Dept,  of  Physics,  College  Park. 


CAUSALITY  AND  THE  DISPERSION  RELATION:  8- 
MATRIX  FOR  THE  MAXWELL  FIELD,  by  D.  Y.  Wong 
and  J.  S.  Toll.  [1957]  [2i]p.  lncl.  refs.  [AF  49(638)24] 

Unclassified 


Published  In  Ann.  Phys.,  v.  1:  91-111,  Apr.  1957. 


The  scattering  of  a  classical  Maxwell  field  by  a  tlxeu 
spherically  symmetric  scatterer  of  finite  range  la  con¬ 
sidered.  This  problem  la  easily  related  to  the  scxttirlng 
of  a  scalar  field  which  Is  considered  first.  The  condition 
of  strict  causality  Is  Imposed  on  the  forward  scattering 
of  a  sequence  of  primary  scalar  wave  packets 


MDU. 16:009  -  MDU.16:011 


Up(n)},  n  ■  0,1,2,  ...,  In  which  the  nth  primary  wave 

contains  only  partial  waves  for  tan.  This  Implies  that 
the  dispersion  relation  Is  satisfied  by  each  member  of 
an  Infinite  set  of  causal  amplitudes  which  are  expressed 
as  combinations  of  the  elements  of  the  8-matrix  l3t(u)). 
Inverting  the  relation  for  the  causal  amplitudes  In  terms 
of  the  S-matrix,  one  obtains  a  set  of  dispersion  formulas 


which  give  ImS  (go),  for  each  m,  In  terms  of  combinations 
in 


of  the  ReS.(b>)’s  plus  the  low  energy  limits  of 

2  V.i 

[S,(  o:)/u)  ]  for  all  4  am.  Hence  the  real  part  of  the 


scattering  amplitude,  for  all  angles  and  frequencies,  Is 
determined  by  the  knowledge  of  its  Imaginary  part  plus 

the  low  energy  limits  of  [8^(<*))/<c2  t+^].  Corresponding 


formulas  exist  for  ReS  M  and  the  Imaginary  part  of 
m 


the  scattering  amplitude.  If  a  perturbation  expansion 
method  is  valid,  then  the  restriction  Is  much  stronger, 
namely,  low  energy  limits  determine  all  phase  shifts, 
or,  equivalently,  the  s-wave  phase  shift  determines  the 
phase  shift  for  all  higher  angular  momenta.  Hie  scatter¬ 
ing  of  the  Maxwell  Held  Is  described  by  three  matrices, 
corresponding  to  the  two  transverse  modes  and  one  longi¬ 
tudinal  mode;  each  of  these  matrices  Is  shown  to  ostiaf*- 
the  same  set  of  dispersion  relations  as  that  for  scalar 
waves,  except  for  the  omission  of  the  s-wave  equation 
In  the  case  of  transverse  modes.  Hie  equivalent  formu¬ 
lation  of  the  derivation  of  the  dispersion  relations  for 
the  8-matrix  In  terms  of  the  vanishing  of  commutators 
la  given  In  an  Appendix  for  the  case  of  the  scattering  of 
scalar  wave  by  a  static  potential.  (Contractor’s  abstract) 
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Maryland  U.  Dept,  of  Physics,  College  Park. 


ON  THE  RADIATIVE  CORRECTIONS  TO  THE  SCAT¬ 
TERING  OF  MESONS  IN  AN  EXTERNAL  ELECTROMAG¬ 
NETIC  FIELD,  by  A.  K.  Bhatia  and  J.  Sucher.  May  1058, 
24p.  lncl.  dlagrs.  (Technical  rept.  no.  103)  (AFOSR-TN- 
58-446)  (AF  49(638)24)  AD  158251  Unclassified 


Also  published  in  Prog.  Theoret.  Phys.  ^  Japan),  v.  20: 
35V-S9i,  Sept.  1958. 


The  second  order  radiative  corrections  to  the  scattering 
of  a  spln-aero  particle  in  an  external  electromagnetic 
field  have  been  calculated  with  the  aid  of  the  Kleln- 
Gordon  formalism.  After  rectification  of  an  error  In 
the  earlier  work  of  Kinoshita  and  Nambu  (Prog.  Theoret. 
Phys.  Kioto  V:  473,  749,  1950),  who  used  the  Duffln- 
Keramer  formalism,  ‘.he  present  result  Is  In  agreement 
with  the  corrected  result  of  these  authors.  (Contractor's 
abstract) 
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MDU.  16:012 

Maryland  U.  Dept,  of  Physics,  College  Park. 

DISPERSION  RELATIONS  AND  SCHWARTZ'S  DISTRI¬ 
BUTIONS,  by  J.  G.  Taylor.  [1958]  12p.  incl.  refs. 
(Technical  rept.  no.  109)  (AFOSP.-TN-S8-830)  (AF  49- 
(838)24)  AD  162160  Unclassified 

Also  published  In  Ann.  Phys.,  v.  5:  391-398,  Dec.  1958. 

The  equivalence  between  strict  causality  and  dispersion 
relation  for  a  system  with  an  output  which  is  a  linear 
time-independent  of  the  Input  Is  shown  to  hold  under  the 
very  general  condition  that  the  time-delay  distribution 
A(t)  Is  a  tempered  distribution  In  the  sense  of  Schwartz. 
This  result  Is  necessary  for  a  rg  distribution  of  the  dis¬ 
persion  relation  in  QFT  and  in  part  is  used  to  prove  the 
theory  of  boundedness  in  the  edge  of  the  wedge  which 
has  been  used  In  that  proof  and  also  In  dispersion  of 
causality  In  QFT. 


MDU.16:013 

Maryland  U.  Dept,  of  Physics,  College  Park. 

NOTE  ON  THE  FORMULATION  OF  THE  CAUSALITY 
REQUIREMENT,  by  J.  G.  Taylor  and  J.  S.  Toll.  [1958] 
13p.  Incl.  dlagr.  (Technical  rept.  no.  110)  (AFOSR-TN- 
58-631)  (AF  49(538)24)  AD  162161  Unclassified 

Segal's  recent  formulation  of  the  causality  requirement 
(Phys.  Rev.,  v.  109:  2191,  1958)  Is  considered.  This 
formulation  is  shown  to  differ  In  Important  respects 
from  the  usual  requirement  of  "no  output  before  Input" 
and  certain  difficulties  of  physical  Interpretation  are 
discussed.  Segal's  formulation  Is  shown  to  be  more 
restrictive  than  the  usual  strict  causality  and  to  exclude 
bound  states  and  certain  types  of  resonances  that  occur 
In  theories  o(  physical  Interest.  The  discussion  of  the 
Klein-Gordon  wave  In  terms  of  the  characteristic  mo¬ 
mentum  variable  Is  analyzed  further  and  the  way  In 
which  Segal's  formulation  extends  the  domain  of  ana- 
lytlclty  is  described.  (Contractor's  abstract) 


MDU.  16:014 

Maryland  U.  Dept,  of  Physics,  College  Park. 

THE  CONSTRUCTION  OF  THE  DIRAC  EQUATION 
CENTRAL  POTENTIAL  FROM  PHASE  SHIFTS  AND 
BOUND  STATES,  by  F.  Prats.  [1958]  112p.  Incl.  diagrs. 
refs.  (Technical  rept.  no.  112)  (AFOSR-TN-58-*’32) 

(AF  49(638)24)  AD  162162  Unclassified 

Also  published  in  Phys.  Rev.,  v.  113:  363-370,  Jan.  1, 
1956  - 

The  problem  of  the  connection  between  phase  shifts, 
bound  state  energies  and  the  potential  la  studied  for  a 


Dirac  particle  In  a  spherically  symmetric  potential.  An 
explicit  method  is  developed  for  the  construction  of  the 
potential  from  the  scattering  and  bound  state  data  for  a 
single  angular  momentum  and  parity.  The  technique  used 
In  this  relativistic  problem  Is  an  extension,  appropriately 
generalized  to  matrices  of  the  methods  used  by  R.  Jost 
and  W.  Kohn  (Phys.  Rev.,  v.  87:  977,  1952  and  v.  88:  382, 
1952)  for  the  non-relatlvlstlc  case. 


MDU.16:015 

Maryland  U.  Dept,  of  Physics,  College  Park. 

THE  FORMATION  OF  DISCONTINUITIES  IN  NON¬ 
LINEAR  ELECTRODYNAMICS,  by  M.  Lutzky.  [1958] 
(30]p.  Incl.  dlagr.  table.  (Technical  rept.  no.  Ill) 
(AFOSR-TN-58-633)  (AF  49(838)24)  AD  162163; 

PB  136400  Unclassified 

Also  published  In  Phys.  Rev.,  v.  113:  1649-1652, 

MarTnTTSWI 

Discontinuities  can  develop  In  the  propagation  of  Initially 
smooth  waves  governed  by  a  classical  non-linear  theory 
of  electrodynamics.  The  type  of  theory  considered  In¬ 
cludes  as  a  special  case  that  of  Heisenberg  and  Euler, 
up  to  second  order  In  the  Invariants  of  the  field.  This 
theory  describes  the  modifications  that  must  be  made 
in  the  Maxwell  equations  to  Include  the  classical  limit 
of  the  non-linear  vacuum  effects  of  quantum  electrody¬ 
namics.  A  particular  solution  of  the  equations  Is  con¬ 
structed  by  the  method  of  characteristics.  This  solution 
illustrates  how,  with  the  appropriate  well-behaved  Initial 
conditions,  the  characteristics  can  be  made  to  Intersect 
at  later  times,  thus  forming  discontinuities.  It  Is  pointed 
out  that  the  classical  approximation  falls  when  the  gra¬ 
dient  of  the  field  strength  becomes  large,  so  that  no 
definite  conclusion  can  be  drawn  as  to  the  actual  physi¬ 
cal  creation  of  singularities.  A  more  refined  theory 
must  be  used  to  decide  what  occurs  in  the  singular 
region.  (Contractor's  abstract) 


MDU.18:0i6 

Maryland  U.  Dept,  of  Physics,  College  Park. 

LEC  TURES  ON  DISPERSION  RELATIONS  ON  QUANTUM 
FIELD  THEORY  AND  RELATED  TOPICS,  by  J.  G. 
Taylor.  [1958]  lv.  Incl.  diagrs.  refs.  (Technical  rept. 
no.  115,  vol.  1)  (AFOSR-TN-58-816a)  (AF  49(638)24) 

AD  202639  Unclassified 

The  lectures  on  the  dispersion  relations  In  quantum 
field  theory  given  at  the  University  of  Maryland  in  the 
summer  of  1958  have  been  reproduced  in  three  volumes. 
Volume  I  contains  the  following  topics:  (1)  the  analytic 
properties  of  the  S-matrix  elements  and  dispersion  re¬ 
lations  for  the  scattering  of  (a)  light  by  spherically  sym¬ 
metric  scatterer  and  (b)  non- relativistic  SchrOdinger 
particles  by  a  central  potential;  (2)  the  general 
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requirements  (or  any  quantum  field  theory  and  the 
expressions  (or  the  S-matrlx  elements  In  euch  a  theory; 
(3)  proof  of  the  disperelon  relations  by  formulation  of 
the  problem  in  terme  of  the  abeorptive  part  and  solution 
of  the  problem  by  the  edge  of  the  wedge  theorem  and  the 
Jost-Lehmann-Dyeon  representation;  and  (4)  the  result¬ 
ing  limitations  on  the  dispersion  relations  euch  ae 
limitations  on  momentum  transfer  or  ae  mass  reetrlc- 
tlona  for  processes  of  experimental  Interest. 


MDU. 16:017 

Maryland  U.  Dept,  of  Physics,  College  Park. 

LECTURES  ON  DISPERSION  RELATIONS  IN  QUANTUM 
FIELD  THEORY  AND  RELATED  TOPICS,  by  J.  G. 
Taylor.  [1958]  lv.  incl.  diagrs.  (Technical  rept.  no. 

115,  vol.  2)  (AFOSR-TN-58-816b)  (AF  49(638)24) 

AD  202640  Unclassified 

Volume  □  contains  the  following  topics:  (1)  extension  of 
general  requirements  for  any  quantum  field  theory, 
proof  of  disperelon  relations,  and  the  resulting  limita¬ 
tions  on  the  dispersion  relations  to  Include  bound  statee 
as  components  of  in  or  out  states;  (2)  restrictions  to 
the  validity  of  dleperelon  relations  arising  In  perturba¬ 
tion  theory;  (3)  application  of  disperelon  relations  to 

(a)  »-N  and  N-N  scattering  and  to  photo-plon  production, 

(b)  determination  of  the  parity  of  the  K-meeon,  (c)  elec¬ 
tromagnetic  structure  of  the  nucleon,  and  (d)  weak  Inter¬ 
actions;  and  (4)  analytlcity  of  scattering  amplitudes  in 
momentum  transfer  Including  the  problem  of  proof  and 
the  determination  of  the  f-N  coupling  constant. 


MDU. 16:018 

Maryland  U.  Dept,  of  Physics,  College  Park. 

LECTURES  ON  DISPERSION  RELATIONS  IN  QUANTUM 
FIELD  THEORY  AND  RELATED  TOPICS,  by  J.  G. 
Taylor.  [1958]  lv.  incl.  diagrs.  refs.  (Technical  rept. 
no.  115,  vol.  3)  (AFOSR-TN-58-816c)  (AF  49(538)24) 

AD  202641  Unclassified 

Volume  III  contains  the  following  topics:  (1)  summary  of 
unsolved  problems  in  disperelon  relations;  (2)  analytlcity 
properties  of  vacuum  expectation  values  of  field  opera¬ 
tors  and  the  Wlghtman  program;  (3)  the  TCP  theorem 
and  the  relation  between  spin  and  statistics;  and  (4)  gen¬ 
eral  analytlcity  property  of  vacuum  expectation  values 
of  field  operators. 


MDU. 16-019 

Maryland  U.  [Dept,  of  Physics]  College  Park. 


Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  29-Feb.  1,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Seriee  H,  v.  3:  36, 
Jan.  29,  1958. 

Uelng  a  method  of  Gel'fand  and  Levitan,  Jost  and  Kohn 
have  ehown  how,  for  a  SchrSdinger  equation  with  central 
potential,  the  potential  can  be  determined  (through  the 
spectral  function)  by  the  phase  shift,  plus  the  energy  and 
another  arbitrary  parameter  for  each  bound  state.  A 
similar  procedure  is  presented  here,  appropriately  gen¬ 
eralized  to  matrices,  for  the  Dirac  equation  with  a  central 

potential  with  J  rm  V(r)  dr  finite,  (m  *  0,1,2).  From 

the  analytic  properties  In  the  k-plane  of  the  radial  wave 
functions,  a  spectral  function  le  Introduced.  The  relation 
between  eigenfunctions  for  two  different  potentlale  in¬ 
volves  a  kernel,  from  which  the  potential  difference  le 
obtained.  The  equation  (analogous  to  the  Gel'fand- 
Levltan  Integral  equation)  for  thie  kernel  can  be  con¬ 
structed  from  the  spectral  function  and  eigenfunctions 
of  the  ’’comparison"  potential  and  the  epectral  function 
for  the  unknown  potential. 


MDU. 17:001 

Maryland  U.  Dept,  of  Physics,  College  Park. 

CALCULATION  OF  THE  GRAND  PARTITION  FUNC¬ 
TION  OF  AN  INTERACTING  BOSE  GAS,  TO  THE  FIRST 
ORDER  IN  THE  SCATTERING  LENGTH,  by  J.  Perettl. 
[1958]  13p.  incl.  diagrs.  (Technical  rept.  no.  119) 
(AF05R-TN- 58-982)  (AF  49(638)399)  AD  205875 

Unclassified 

It  is  shown  that  the  method  given  by  E.  W.  Montroll  and 
J.  C.  Ward  (Item  no.  MDU.02:019)  for  dealing  with  quan¬ 
tum  statistics  of  interacting  particles  can  be  applied  to 
redrlve  some  results  for  the  Bose  hard  sphere  given  by 
Huang,  Yang,  and  Lee.  (Contractor’s  abstract) 


MDU.  17:002 

Maryland  U.  [Dept,  of  Physlce]  College  Park. 

THE  VIBRATION  SPECTRA  OF  DISORDERED  LAT¬ 
TICES,  by  C.  Domb,  A.  A.  Mar.tdudln  and  others.  Oct. 
1958,  lOp.  (Technical  note  no.  BN-153)  (AFOSR-TN- 
58-1123)  (AF  18(600)1315  and  AF  49(638)399) 

AD  207832;  PB  138509  Unclassified 

Also  published  In  Jour.  Phys.  Chem.  Solids,  v.  E.  419- 
421,  Jan.  1959. 

Using  the  Moment-Trace  method,  the  vibrational  fre¬ 
quency  spectrum  of  a  randomly  disordered,  two-compo¬ 
nent,  Isotropic  linear  chain  has  been  computed  for  a  wide 
range  of  the  concentrations  of  the  two  kinds  of  particles 
and  of  the  mass  ratio. 


CONNECTION  OF  PHASE  SHIFT  AND  POTENTIAL  FOR 
THE  DIRAC  EQUATION  (Abstract),  by  F.  Prats  and  J. 

S.  Toll.  [1958]  [l]p.  (AF  49(638)24]  Unclassified 
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MDU.  17:003 

Maryland  U.  [Dept,  of  Physics]  College  Park. 

FARADAY  EFFECT  IN  METALS  (Abstract),  by  E.  A. 
Stern  and  R.  D.  Mvers.  [1958]  [l]p.  [AF  49(638)399] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

California  U.,  Los  Angeles,  Dec.  29-31,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3:  416, 
Dec.  29,  1958. 

The  rotation  of  the  plane  of  polarization  of  light  reflected 
normally  from  a  nonferromagnetic  metallic  surface  that 
has  a  magnetic  field  perpendicular  to  it  is  shown  to  be 
expected  from  theoretical  grounds.  This  effect  in  a  ten 
thousand  gauss  field  is  about  one  thousand  times  smaller 
than  the  corresponding  magneto-optic -Kerr  effect  in 
ferromagnetic  materials.  From  symmetry  arguments 
this  Faraday  effect  for  cubic  metals  is  independent  of 
the  orientation  of  the  crystal  axes  to  the  surface  normal. 
However,  it  does  depend  on  an  average  effective  mass 
of  the  valence  band  electrons  and  thus  can  be  used  to 
measure  this  effective  mass.  Experimental  values  of 
this  effective  mass  will  be  given  for  a  few  metals  whose 
Faraday  effect  has  been  measured.  Since  only  an  aver¬ 
age  effective  mass  is  measured  by  the  Faraday  effect, 
no  detailed  information  on  the  shape  of  the  Fermi  sur¬ 
face  can  be  directly  obtained  by  this  means.  However 
the  technique  can  be  used  at  practically  any  temperature 
and  with  alloys  and  thus  can  gite  information  on  those 
metals  whose  band  structure  can't  be  easily  studied  by 
other  techniques. 


MDU.07:009 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

TWO  DIMENSIONAL  JET  MIXING  OF  SUPERSONIC 
FLOW,  by  S.  1.  Pal.  [1954]  [9]p.  incl.  lllua.  diagrs.  refs. 
(AF  18(600)86)  Unclassified 

Published  in  Sonderdruck  a  us  50  Jahre  Grenzschieht- 
forschung.  Festschrift,  Braunschweig  (Germany), 

Frledr.  Vleweg  and  Sohn,  1954,  p.  71-79. 

Two-dimensional  supersonic  Jet  flows  of  air  have  been 
investigated  by  optical  methods  and  the  density  functions 
measured  and  found  to  be  error  functions.  In  the  cases 
of  full  expansion  and  over-pressure  no  interaction  be¬ 
tween  the  boundary  layer  flow  and  the  core  flow  has  been 
observed.  The  divergence  of  the  Jet  mixing  region  de¬ 
creases  with  increase  of  Mach  numb' . .  In  the  case  of 
au  under-pressure  distribution  there  is  Interaction  bo- 
tween  the  boundary  layer  and  the  shock.  The  shock  is 
curved  and  the  flow  field  behind  the  shock  is  non- 
uniform.  It  has  been  shown  experimentally  that  a  two¬ 


dimensional  jet  tends  to  be  stable  with  respect  to  small 
disturbances  at  high  Mach  numbers. 


MDU.08:007 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

A  NEW  GOVERNING  EQUATION  OF  SHOCK  ANALYSIS 
WITH  HEAT  TRANSFER  IN  POLYATOMIC  GASES 
(Abstract),  by  P.  J.  Theodorides.  [1956]  [l]p.  [AF  18- 
(600)428]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

California  Inst,  of  Tech.,  Pasadena,  Mar.  19-21,  1956. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  1: 

361,  Nov.  23,  1956. 

In  shock  analysis,  steep  gradients  of  temperature  and 
high  divergence  of  the  velocity  vector  seem  to  invite  a 
widening  of  the  viscosity  concept  for  polyatomic  gases 
by  dropping  the  Stokes'  hypothesis,  and  including  non¬ 
linear  friction.  Symmetrical  stress  matrices  are 
developed  with  three  independent  physical  parameters  of 
gas  friction,  viz.,  one  of  linear  bulk  vlrcosity  and  one 
each  of  linear  and  nonlinear  shear  viscosity.  The  con¬ 
servation  equations  for  mass,  momentum,  and  energy  are 
set  for  trtaxlal,  laminar  supersonic  flow  of  an  isotropic, 
compressible,  viscous,  and  beat -conducting  gas.  These 
relations  are  combined  with  the  state  equation,  trans¬ 
formed,  and  specialized  for  uniaxial,  steady  flow.  Thus 
a  new  governing  equation  of  shock  analysis  is  derived. 
The  Integration  is  discussed  for  temperature  effects 
upon  all  three  viscosity  parameters,  the  heat  conduc¬ 
tivity,  and  specific  heats.  Though  explicitly  continuous, 
the  present  theory  is  implicitly  linked  to  kinetic  theory 
in  expressing  accordingly  most  cf  the  physical  parame¬ 
ters.  Then,  quantum  dynamics  hold,  for  T  *  600*K,  as 
to  energies  in  vibrational  modes  with  proper  frequencies 
ind  overtones  from  spectrometry.  For  nonlinear  damp- 
iae,  no  empirical  data  of  separation  are  so  far  available. 
But  the  expediency  is  open  to  fill  up,  after  Gllbarg  and 
Paolucci,  with  molecular  Burnett  numbers  of  third 
approximation  as  based  on  Sonine  polynomials. 


MDU. 08:008 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

A  BASIC  APPROACH  TO  SHOCK  FRONT  ANALYSIS,  by 
P.  J.  Theodorides.  Jan.  1957,  3lp.  incL  diagr.  rets. 
(Technical  note  no.  BN-93)  (AFOSR-TN-57-59)  (AF  18- 
(600)428)  AD  115099  Unclassified 

Deve'opment  of  an  approach  suitable  for  a  nonroonatomlc 
fluid  is  discussed.  The  initial  conditions  provide  for 
molecular  vibration  but  assume  only  negligible  dissocia¬ 
tion,  ionization  or  radiation  of  molecules.  The  basic 


>  362  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


MDU  .08:009  -  MT>U.08:012 


equations  (or  trl-axial  flow  are  set  on  trimerous  vis¬ 
cosity  and  specialized  (or  steady,  uni-axial  flow.  A  new 
governing  equation  is  derived  (or  the  shock  (ront. 

Though  explicitly  continuous,  the  proposed  theory  har¬ 
monizes  with  the  kinetic  picture  by  expressing  accord¬ 
ingly  the  nonlinear  viscosity  andtthe  specific  heats  -  the 
latter  implying  quantum  dynamics  as  to  vibratory  modes. 
(This  work  is  an  extended  version  in  English  o(  a  paper 
presented  by  the  author  before  a  Joint  Conference  of 
Committees  on  Fluid  Dynamics  Research  in  GSttingen 
(Germany)  on  Oct.  7,  1955  and  published  in  ZAMM, 
Sonderhelt  1956,  p.  38-48.) 


MDU.08:009 

Maryland  U.  Inst,  (or  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

STRUCTURAL  ANALYSIS  OF  HIGH  SPEED  WINGS  FOR 
A  QUASI  TR1- AXIAL  ELASTIC  STATE  IN  THE  SKIN, 
BIAXIAL  IN  THE  LONGITUDINALS,  by  P.  J. 
Theodorldes.  Feb.  1957,  19p.  incl.  diagr.  rels.  (Tech¬ 
nical  note  no.  BN-92)  (AFOSR-TN-57-67)  (AF  18(800)- 
428)  AD  120409  Unclassified 

Also  published  in  Proc.  Ninth  Intemat'1.  Congress  o( 
Appl.  Mech.,  Brussels  (Belgium)  (Sept.  5-13,  1956) 
v.  8:  71-85,  1957. 

For  aeroelastlc  efficiency,  fast  flight  favors  thin  wings 
of  low  aspect  ratio  and  utmost  rigidity  -  either  delta¬ 
shaped,  or  swept,  or  straight.  This  and  economy  in  alar 
mass  are  met  by  a  composite  class  of  wing  design. 

Then,  stiffened  skin  plates  resist  mainly  normal  strain 
from  flexure,  while  thin  webs  and  ribs,  densely  spaced, 
take  most  of  the  shear.  For  wings  of  such  form  and 
texture,  an  Improved  plate  theory  may  be  a  sound  basis 
of  structural  analysis.  Elastic  Interplay  of  skin  and 
stiffeners  is  accounted  for,  in  present  work,  with  care 
of  avoiding  both  Intricacies  of  thick  skin  theory  and  de¬ 
fects  In  Kirchhoif's  way. 


MDU.08:010 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

TRANSONIC  CHANNEL  FLOW  AFTER  SUGHT  MODI¬ 
FICATION  OF  INNER  BOUNDARY,  by  C.-C.  Chang  and 
W.-H.  Chu.  (1957)  (ll]p.  Incl.  dlagrs.  refs.  [In  co¬ 
operation  with  Minnesota  U.  Dept,  of  Aeronaut.  Engi¬ 
neering  under  AF  18(600)1456)  [AF  18(600)428) 

Unclassified 

Published  in  Proc.  Ninth  Internat'l.  Congress  Appl. 
Mech.,  Brussels  (Belgium)  (Sept.  5-13,  1956),  v.  2: 
50-60,  1957. 

It  is  found  that:  (1)  within  the  accuracy  of  £U  -  *.001, 
there  exists  a  potential  transonic  channel  flow  which 


is  a  neighboring  solution  of  Temple- Yarwood  flow  after 
slight  modification  of  the  inner  boundary  where  the 
crown  (x  ■  0)  is  slightly  less  convex  than  Temple- 
Yarwood  case.  The  maximum  Mach  number  in  the  modi¬ 
fied  flow  Is  1.600  as  compared  with  1.606  in  the  case  of 
Temple-Yarwood  flow;  (2)  the  location  of  the  sonic  line 
shifts  under  the  new  inner  boundary;  (3)  the  new  inner 
boundary  is  chosen  to  contain  one  point  of  zero  curvature 
at  the  crown,  where  x  ■  0.  A  potential  transonic  solution 
is  demonstrated  by  means  of  the  relaxation  method;  and 
(4)  the  deviation  from  Temple-Yarwood  channel  flow  be¬ 
comes  less  and  less  as  the  outer  boundary  is  approached. 
(Contractor's  abstract,  modified) 


MDU. 08:011 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

TRANSONIC  FLOW  A* TER  SLIGHT  MODIFICATION 
OF  SMOOTH  CONTOUR,  by  C.-C.  Chang  and  W.-H.  Chu. 
[1957]  [l]p.  [In  cooperation  with  Minnesota  U.  Dept,  of 
Aeronaut.  Engineering  under  AF  18(600)1456]  [AF  18- 
(600)428)  Unclassified 

Published  in  Proc.  Ninth  Internat’l.  Congress  Appl. 
Mech.,  Brussels  (Belgium)  (Sept.  5-13,  1956),  v.  2:  80, 
1957. 

The  non-existence  of  transonic  potential  flow  after  slight 
smooth  modification  of  contour  was  recently  treated  by 
Guderley  (Advances  in  Appl.  Mech.,  Academic  Press, 
v.  3,  1953,  p.  145-184).  With  both  linearized  hodograph 
differential  equation  and  boundary  conditions,  it  is  diffi¬ 
cult  to  make  a  convincing  argument  with  his  approximate 
approach.  The  present  paper  is  an  example  of  the  re¬ 
sultant  transonic  flow  after  alight,  smooth  modification 
is  made.  The  original  channel  flow  is  a  portion  of 
Temple-Yarwood  flow,  in  which  local  supersonic  flow 
symmetrically  with  respect  to  y-axia  occurs  along  the 
central  portion  of  convex  curved  wall.  Then,  the  convex 
curved  wall  is  slightly  modified  to  maintain  the  following 
features:  (a)  the  resultant  curved  wall  has  all  continuous 
derivatives;  (b)  only  the  central  portion  is  modified 
slightly;  and  (c)  the  resultant  channel  wall  Is  still  sym¬ 
metrical  with  respect  to  y-axia.  The  resultant  flow  is 
calculated  by  means  of  relaxation  method.  To  the  ac¬ 
curacy  of  1/100  of  Mach  number,  the  new  transonic  flow 
is  still  potential,  and  symmetrical  with  respect  to  y-axis. 
No  shock  Is  found.  (Contractor's  paper) 


MDU. 06:012 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

THE  SHOCK  WAVE  IN  A  NON- MONATOMIC  FLUID,  by 
P.  J.  Theodorldes.  Feb.  1958,  20p.  Incl.  dUgrs.  tables, 
refs.  (Technical  note  no.  BN-123)  (AFOSR-TN-58-156) 
(AF  18(600)428)  AD  152182  Unclassified 
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Also  published  In  Helvetica  Physics  Acta.  v.  31:  33-42. 

SSTTjjlWJ. 

Analysis  of  the  structure  of  shock  profiles  using  conser¬ 
vation  equations  of  mass,  momentum,  and  energy  which 
are  specialised  for  a  uni-axial  steady  flow  taken  Initially 
as  supersonic  under  stratospheric  conditions.  Boundary 
conditions  for  normal  shock  of  varied  strength  are  calcu¬ 
lated  for  variable  enthalpy.  The  shock  waves  In  molec¬ 
ular  nitrogen  are  given  In  tabular  form.  A  graphical 
representation  of  shock  transition  and  of  shock  wave 
profiles  In  molecular  nitrogen  is  made.  Results  Indicate 
that  the  temperature  effects  Increase  considerably  the 
shock  thickness  In  the  velocity  profile,  and  that  a  broad¬ 
ening  of  about  43%  is  added  on  account  of  bulk  viscosity 
from  ultrasonic  measurements. 


MDU.08:013 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

INVESTIGATION  OF  FACTORS  AFFECTING  THE 
CONTROL  AND  STABILITY  OF  HIGH  SPEED  AIR¬ 
CRAFT  AND  MISSILES,  by  P.  J.  Theodorides.  Final 
rept.  Sept.  1,  1052-Feb.  28,  1058.  Apr.  1058  [12]p. 
lncl.  refs.  (Technical  rept.  no.  BN-120)  (AFOSR-TR- 
58-52)  (AF  18(600)428)  AD  154215  Unclassified 

Work  conducted  for  the  contract  war  reviewed  under  the 
headings  of  (1)  basic  theory  In  fluid  dynamics;  (2)  aero¬ 
dynamics  of  unsteady  flrw;  (3)  elasticity  of  high-speed 
wings;  and  (4)  shock  analysis  tn  nonmonatomlc  media. 

An  annotated  bibliography  arranged  In  chronological 
order,  by  year,  Is  presented  for  14  reports  and  publica¬ 
tions  which  are  related  to  the  contract  investigation. 
Significant  findings  are  detailed  on  the  width  of  shock 
transition  In  Nj  for  several  Intensities  cf  normal  shock, 

high  enough  to  unfreeze  quantized  vibration  with  negligi¬ 
ble  dissociation  and  Ionization.  Separation  was  made  of 
the  effects  of  the  viscosities  (linear  shear  friction,  bulk 
viscosity)  on  the  profiles  (velocity,  temperature)  by 
alternate  use  of  either  Stokes'  hypothesis  or  bulk  vis¬ 
cosity  data  from  ultrasonics.  Numerical  values  for  the 
shock  width  In  the  speed  profile  of  N.  were  revealed 

-6  1 

as  of  the  order  of  d  •  (1.68)- 10  m  for  M,  *■  2.18  and 

-6  u  1 
dy  =■  (1.00)- 10  m  for  M  -  4.98  (accounting  for  bulk  vis¬ 
cosity),  while  Stokes  hypothesis  (K  •  0)  yielded 

(1.18)*10'®m  and  (0.69)-10'8,  respectively.  (AS7TA 
abstract) 


MDU.08;014 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

PARALLEL  EFFECTS  OF  BULK  VISCOSITY  AND 


TIME  LAG  IN  KINETICS  OF  NON-MONATOMIC  FLUIDS, 
by  P.  J.  Theodorides.  [1958]  [19]p.  lncl.  refs.  (AF  18- 
(600)428)  Unclassified 

Published  In  Zeltschr.  Angew.  Math.  Phys.,  v.  9B:  668- 
$86,  Mar.  25,  1858. 

The  author  considers  the  bulk  viscosity  and  time  lag  In 
the  kinetics  of  non-monatomlc  fluids  Involving  one  Inner 
process  such  as  a  single  mode  of  vibration  within  mole¬ 
cules.  For  a  trlaxlal  flow  with  trimerous  viscosity, 
equations  of  motion,  continuity,  and  energy  have  been  de¬ 
rived,  and  effects  of  bulk  viscosity  and  quadratic  shear 
viscosity  on  the  Navler-Stokes  equations  are  discussed. 
Utilizing  the  data  on  bulk  viscosity  for  molecular  nitro¬ 
gen  from  ultrasonic  measurements,  the  end  state  char¬ 
acteristics  of  shock  waves  have  been  calculated. 


MDU.09:054 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Pari:. 

LOWER  BOUNDS  FOR  ELASTICALLY  SUPPORTED 
MEMBRANES  AND  PLATES,  by  L.  E.  Payne  and  H.  F. 
Weinberger.  Apr.  1957,  lBp.  (Technical  note  no. 

BN-96)  (AFOSR-TN-57-176)  (AF  18(600)573) 

AD  126471  Unclassified 

An  analysis  Is  made  to  define  explicit  lower  bounds  for 
the  eigenvalues  of  several  problems  of  physical  Interest. 
Such  bounds  are  given  for  the  vibration  frequencies  of 
elastically  supported  plates  and  membranes  In  terms 
of  quantities  that  are  easily  computed. 


MDU.09:05S 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

REFLECTION  PRINCIPLES  FOR  SOLUTIONS  OF 
EQUATIONS  IN  ELASTICITY,  by  J.  H.  Bramble.  Aug. 
1957,  58p.  refs.  (Technical  note  no.  BN-106)  (AFOSR- 
TN-57-499)  (AF  18(600)573)  AD  136489  Unclassified 

Certain  reflection  principles  are  established  for  bl- 
harmonic  functions  which  arise  as  solutions  of  equations 
In  elasticity.  The  most  general  region  D  for  which  the 
principles  are  valid  are  not  given;  however,  it  should 
be  noted  that  all  results  remain  valid  if  D  Is  chosen  to 
be  the  Intersection  of  D*  (the  2(3) -dimensional  region 
which  excludes  the  origin  but  contains  a  portion  of  a 
circle  (sphere)  of  radius  a  with  center  at  the  origin) 
with  r  4  a  and  required  to  be  finite;  r  Is  the  distance 
from  a  point  to  the  origin  of  the  coordinate  system. 
Certain  theorems  are  proved  which  are  applicable  In 
presenting  the  formulas  which  establish  the  reflection 
principles;  the  sliding  clamp  condition  Is  also  considered. 
77 >e  continuations  for  the  solutions  of  the  elasticity 
equations  are  given  In  the  case  where  the  displacements 
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vanish  on  a  circular  arc  or  spherical  surface  In  2  or  3 
dimensions,  respectively.  In  the  case  where  the  normal 
stresses  vanish  on  a  circular  arc,  a  continuation  form¬ 
ula  for  stresses  is  obtained. 


MDL.09:056 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

NEW  BOUNDS  FOR  SOLUTIONS  OF  SECOND  ORDER 
ELLIPTIC  PARTIAL  DIFFERENTIAL  EQUATIONS,  by 
L.  E.  Payne  and  H.  F.  Weinberger.  Sept.  1957  [41]p. 
incl.  dlagr.  refs.  (Technical  note  no.  BN- 108)  (AFOSR- 
TN-57-851)  (AF  18(800)573)  AD  138638  Unclassified 

Also  published  In  Pacific  Jour.  Math.,  v.  8:  551-573, 

1958. 

A  generalization  of  Rellich's  (Math.  Zeltschr.,  v.  48: 
835-646,  1940)  identity  to  a  Urge  class  of  elliptic  sys¬ 
tems  of  second-order  differential  operators  is  employed 
to  extend  the  results  obtained  previously  (Jour.  Math, 
and  Phys.,  v.  4:  291-307,  1955)  to  equations  involving 
such  operators  and  rather  general  domains.  Only  the 
case  of  a  single  self-adjoint  second-order  operator 
without  zero  order  term  is  treated  in  detail,  but  the  re¬ 
sults  are  extended  to  a  class  of  noaself-adjolnt  second- 
order  equations  as  well  as  a  large  class  of  elliptic  sys¬ 
tems  of  second-order  differential  equations.  The 
identity  is  discussed  and  used  to  estimate  several  quad¬ 
ratic  functions  including  the  generalized  Dlrichlet  Inte¬ 
gral  in  terms  of  Dlrichlet  data  for  a  general  nonhomo- 
geneous  boundary  value  problem  in  N  dimensions.  An 
approximation  to  the  generalized  Dlrichlet  Integral  is 
obtained  by  means  of  a  functional  of  an  arbitrary  func¬ 
tion.  The  error  estimate  is  a  quadratic  functional  In 
the  deviation  of  the  Dlrichlet  data  of  the  arbitrary  func¬ 
tion  from  the  given  data.  A  general  differential  equation 
is  considered  with  a  provision  made  for  an  error  of  the 
arbitrary  function  both  in  the  differential  equation  and 
in  the  boundary  values,  and  the  error  estimate  is  a 
quadratic  functional  in  both.  The  value  of  the  solution 
of  a  Dirichlet  problem  at  an  arbitrary  interior  point  it 
also  given,  and  estimates  are  derived  for  the  exterior 
Neumann  problem  In  3  or  more  dimensions. 


MDU.09-.057 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

ORDERING  AND  UNIQUENESS  OF  SOLUTIONS  OF 
BOUNDARY  PROBLEMS  FOR  ELLIPTIC  EQUATIONS, 
by  C.  Pucci.  Oct.  1957,  13p.  (Technical  note  no. 
BN-112)  (AFOSR-TN-57-690)  (AF  18(600)573) 

AD  136684  Unclassified 

Dirichlet,  Neuman  third  and  mixed  problems  are  con¬ 
sidered  for  the  second  order  elliptic  partial  differential 


equation  of  a  general  type.  Ordering  and  uniqueness 
theorems  are  obtained  as  consequences  of  the  maximum- 
minimum  properties  of  the  solutions  of  elliptic  equations 
in  the  Interior  of  the  set  T  in  u>hich  they  are  defined  and 
on  the  boundary  of  T.  An  elliptic  partial  differential 
equation,  f  (x,  u,  u^  u^)  *  0  is  considered,  which  can 

have  singularities  on  the  boundary  of  T  and  also  at 
interior  points  of  T.  This  means  that  in  a  neighborhood 
of  some  points  x  the  first  derivatives  of  f  with  respect 
to  u  and  u^  can  be  unbounded  and,  at  these  points  x,  u  can 

be  without  second  derivatives  and  can  have  discontinuous 
first  derivatives.  Furthermore  it  Is  supposed  that  the 
equation  can  be  of  parabolic  type  on  some  hypersurfaces 
belonging  to  T.  The  hypotheses  considered  in  this  paper 
with  regard  to  the  equation  and  the  class  of  solutions  are 
in  some  way  essential  as  is  shown  by  four  examples  (C. 
Pucci,  Attl.  Accad.  Naz.  Lincei,  1957);  in  this  generality 
the  results  are  new  even  with  regard  to  the  Dirichlet 
problem. 


MDU. 09:058 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

REMARK  ON  A  PAPER  OF  O.  G.  Owens,  by  L.  E. 

Payne  and  H.  F.  Weinberger.  [1957]  [l]p.  [AF  18(600)- 
2731  Unclassified 

Published  In  Duke  Math.  Jour.,  v.  24:  233,  June  1957. 

O.  G.  Owens  (Duke  Math.  Jour.,  v.  23:  371-383,  1956) 
showed  that  If  u(x,  y,  t)  is  the  solution  of  the  wave 
equation  “tt  *  +  uyy  taklnK  the  values  of  a  homogene¬ 

ous  polynomial  *(x,  y)  on  the  characteristic  cone 

(t2  -  x2  -y2  *  0),  then  u  is  a  homogeneous  polynomial  in 
(x,  y,  t)  of  the  same  degree  as  *.  A  much  simpler  proof 
is  given  in  this  note  by  exhibiting  u(x,  y,  t)  explicitly. 

The  problem  is  solved  for  the  value  -  xPyq. 


MDU. 09:059 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

LOWER  BOUNDS  FOR  VIBRATION  FREQUENCIES 
OF  ELASTICALLY  SUPPORTED  MEMBRANES  AND 
PLATES,  by  L.  E.  Payne  and  H.  F.  Weinberger.  [Dec. 
1957]  [  1 2]p.  incl.  diagr.  (AF  18(600)573)  Unclassified 

Published  in  Jour.  Soc.  Indust.  Appl.  Math.,  v.  5:  171- 
1*2,  bee".  1957. 

This  paper  is  concerned  with  explicit  lower  bounds  for 
the  eigenvalues  of  several  problems  of  physical  interest. 
The  following  are  some  of  the  items  given  consideration: 
(1)  the  eigenvalue  problem  on  a  bounded  region;  (2)  the 
computed  lower  bound  for  any  two-dimensional  bounded 
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region  and  the  analog  (or  a  three-dimensional  one; 

(3)  problems  which  arise  in  the  theory  of  the  transverse 
vibrations  of  thin  elastically  supported  plates;  and  (4) 
lower  bounds  for  all  the  eigenvalues  of  a  plate  In  terms 
of  eigenvalues  of  membranes  as  well  as  one-dimensional 
problems. 


MDU.09:060 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

NOTE  ON  A  LEMMA  OF  FINN  AND  GILBARG,  by  L.  E. 
Payne  and  H.  F.  Weinberger.  [1957]  [3]p.  (AF  18(600)- 
573)  Unclassified 

Published  In  Acta  Math.,  v.  98:  297-299,  1957. 

This  paper  has  the  same  context  as  a  prior  paper  of 
Finn  and  Gllbarg,  ’’Three-dimensional  Subsonic  Flows, 
and  Asymptotic  Estimates  for  Elliptic  Partial  Differ¬ 
ential  Equations”  (Acta  Math.,  v.  98:  265-296,  1957). 

It  is  shown  that  If  u  satisfies  (a^u,.),  ]  -  0,  and  Is  such 

11  1 
that  a  (which  depends  on  u)  approaches  the  unit  matrix 

of  order  n  at  Infinity,  then  J*  a^u,jU,.dV,  over  the  region 

outside  a  sphere  of  radius  r.  Is  for  large  r  of  order 

r2'n  +  This  Is  essentially  a  sharp  result  because 

for  Laplace's  equation  the  order  Is  r2"n. 


M  DU. 09: 06 1 

Maryland  U.  [Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics]  College  Park. 

ON  A  CAUCHY  PROBLEM  WITH  SUBHARMONIC 
INITIAL  VALUES,  by  A.  Weinstein.  [1957]  [I6]p. 

(AF  18(600)573)  Unclassified 

Published  In  Ann.  Mat.  Pura  Appl.,  v.  43:  325-340,  1957. 

This  paper  deals  with  the  singular  Cauchy  problem  for 
a  Euler- Polsson-Darboux  equation  with  non-negative 
Index.  The  first  part  of  this  paper  consists  of  an  investl- 
gatlon  of  the  properties  of  solutions  of  our  Cauchy  prob¬ 
lem  under  the  assumption  that  the  initial  data  satisfy  a 
differential  equation  of  the  Helmholtz  type.  In  the  second 
part  the  EPD  equation  is  transformed  into  a  generalized 
Trlcoml  equation  In  several  variables.  This  could  be 
used  In  the  theory  of  subharmonic  functions.  Finally, 
classical  theorems  of  Riesz  and  Montel  on  mean  values 
of  subharmonic  functions  are  extended. 


MDU. 09:062 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

[ON  THE  ISOPERIMETRIC  INEQUALITY  OF  CURVED 
AREAS]  Zur  lsoperimetrischen  Ungleichung  aut 
gekrflmmten  Fllchen,  by  A.  Huber.  [1957]  [7]p.  lncl. 
refs.  (AF  18(600)573)  Unclassified 

Published  in  Acta  Math.,  v.  97:  95-101,  1957. 

The  author  gives  a  simple  proof  of  the  following  result, 
which  he  has  previously  [Ann.  Math.,  v.  60:  237-247, 
11954);  v.  63:  572-587,  (1956)]  presented  in  somewhat 
less  general  form.  Let  a  conformal  metric  ds  - 

eu^  Idzl  be  defined  on  a  Rlemanr  surface  R,  and  sup¬ 
pose  that  u(z)  can  be  represented  locally  as  the  difference 
of  two  subharmonic  functions  u(z)  *  u^(z)  -  Uj(z).  Let 

y  be  a  locally  rectifiable  Jordan  curve  on  R,  enclosing 
a  simply  connected  domain  u.  Let  P2(e)  be  the  measure 

associated  with  Uj(z),  and  write  u2(ic)  -  o.  Then  the  fol¬ 
lowing  Inequality  holds: 

^yeU|dzl  j  2  i  4v(i  -  or)  JN2udxdy, 

where  z  -  x  +  ly;  the  sign  of  equality  Is  valid  if  and 

only  If  or  <  I  and  u(z)  *  log  l*’(z)(4'(z))  *1  +  c,  where 
w  -  *<z)  Is  an  arbitrary  conformal  map  of  u  on  I w  I  <  I 
and  c  Is  an  arbitrary  real  constant.  (Math.  Rev.  abstract) 


MDU. 09:063 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

ON  DISCONTINUOUS  INITIAL  VALUE  PROBLEMS  FOR 
CERTAIN  NON-LINEAR  PARTIAL  DIFFERENTIAL 
EQUATIONS,  by  A.  Douglls.  Feb.  1958,  25p.  lncl.  refs. 
(Technical  note  no.  BN-119)  (AFOSR-TN-58-165) 

(A F  18(600)573)  AD  152192  Unclassified 

The  partial  differential  equations  discussed  are  of  the 
&u  *F(u) 

form  ’  0,  where  F(u)  is  a  continuously  differ¬ 

entiable  and  convex  function.  Even  though  non-linear 
equations  of  the  above  type  have  discontinuities  in  the 
Cauchy  solution,  a  meaningful  solution  can  be  obtained 
by  accepting  a  condition  of  an  integral  type.  The  initial 
data  admitted  are  bounded,  measurable  functions  on  the 
x-axls  vanishing  for  x  <  0.  The  integral  type  solutions 
have  been  found  previously  but  are  presently  obtained 
by  a  method  involving  differencing  In  one  direction  which. 
It  is  hoped,  may  lend  itself  to  a  generalization.  A  dif¬ 
ference  quotient  is  obtained  for  the  integral  condition 
which  leads  to  a  recursive  system  of  ordinary  differ¬ 
ential  equations  replacing  the  original  equation.  T7ie 
difference  quotients  are  shown  to  be  bounded  and  to 
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satisfy  a  form  of  the  "entropy  condition".  The  proof 
is  completed  from  general  theorems  on  the  class  of 
bounded  functions  subject  to  such  an  entropy  condition. 


MDU.09:064 


Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

REPRESENTATION  FORMULAS  FOR  SOLUTIONS  OF 
A  CLASS  OF  PARTIAL  DIFFERENTIAL  EQUATIONS, 
by  L.  E.  Payne.  Feb.  1958,  18p.  (Technical  note  no. 
BN- 122)  (AFOSR-TN-58-197)  (AF  18(800)573) 

AD  152230  Unclassified 


Also  published  In  Jour.  Math,  and  Phys.,  v.  38:  145- 
149,  July  1959. 


Decomposition  formulas  are  obtained  for  the  solution  u 
of  the  equation  Lrt  L  L  ...L  (u)  ■  0,  where  the 


a2v 


n-l 


operator  L  M  “  — j  +  —  *nd  the 

Tc  3V  1M  3*i 

are  any  real  numbers  and  m  and  n  are  arbitrary 
positive  Integers.  (Contractor's  abstract) 


MDU.09:085 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

MEAN  VALUE  THEOREMS  IN  THE  THEORY  OF 
ELASTICITY,  by  J.  B.  Diaz  and  L.  E.  Payne.  Jan. 

1958,  30p.  lncl.  refs.  (Technical  note  no.  BN- 11 7) 
(AFOSR-TN-58-261)  (AF  18(600)573)  AD  154165 

Unclassified 

A  so  published  In  Proc.  Third  U.  S.  Nat'l.  Congress  of 
A>pi.  Mech.,  Brown  U.,  Providence,  R.  1.  (June  11-14, 
1158),  N.  Y.,  Amer.  Soc.  Mech.  Engineers,  1958,  p.  293- 
3C3. 

Gauss'  mean  value  theorem  of  potential  theory  states 
thit  If  a  function  Is  harmonic  on  a  sphere  plus  Its 
Interior,  then  the  value  at  the  center  of  a  sphere  equals 
th»  arithmetic  mean  of  the  values  of  the  function  on  the 
si  rface  of  the  sphere.  In  this  paper  several  of  the  possi¬ 
ble  mean  value  theorems  of  the  theory  of  elasticity  are 
obtained.  The  method  of  derivation  employed  works 
simultaneously  In  the  physically  Interesting  cases  of 
tvo  and  three  dimensions,  as  well  as  In  higher  dimen¬ 
sions.  (Contractor's  abstract) 


MDU.09:066 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

AN  ORDERING  PRINCIPLE  AND  GENERALIZED  SOLU¬ 
TIONS  OF  CERTAIN  QUASI- LINEAR  PARTIAL  DIFFER¬ 
ENTIAL  EQUATIONS,  by  A.  Douglis.  May  1958,  39p. 
lncl.  refs.  (Technical  note  no.  BN-136)  (AFOSR-TO- 
58-456)  (AF  18(600)573)  AD  158263;  PB  135160 

Unclassified 

Also  published  In  Commun.  on  Pure  and  Appl.  Math., 
v.  12:  87-112,  Feb.  1959. 

Let  F(u)  be  continuously  differentiable  and  convex.  By 
a  "generalized"  solution  In  the  half  plane  t  £  0  of  the 
partial  differential  equation  (1)  u{  +  (F(u))z  -  0  Is  meant 

a  solution  In  an  appropriate  Integral  sense  which  satisfies 
the  "entropy"  condition  (2)  u(x-0,t)  -  u(x  +  0,t)  for  t  >  0. 
Under  the  additional  hypothesis  that  F"  is  integrable  and 
lu  restricted  by  an  Inequality  of  the  form  (3)  a  *  F"(u)  *b, 
where  a  •  const.  >  0,  b  *  const.,  generalised  solutions 
of  (1)  are  constructed  with  arbitrary,  bounded,  measur¬ 
able  Initial  data  which  actually  satisfy  a  sharper  form, 
namely,  (4)  u(x  +  h)  -  u(x)  i  h/at  for  h  >  0,  t  >  0,  of  (2). 
Such  solutions,  moreover,  are  governed  by  the  following 
ordering  principle:  If  Uj(x,t)  and  Ug(x,t)  are  any  two  such 

solutions,  and  If  u1(x,0)  f  Uj(x,0)  for  almost  every  value 

of  x,  then  ut  (x,t)  *  Uj(x,t)  for  every  t  >  0  and  every  x. 

This  principle  is  made  the  basis  of  existence  and  unique¬ 
ness  theorems,  when  (3)  is  presumed,  and.  In  a  more 
restrictive  form,  of  existence  theorems  alone,  when  (3) 

Is  not  presumed. 


MDU.09:067 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

ON  LINEAR,  HYPERBOUC  EQUATIONS  OF  SECOND 
ORDER,  by  A.  Douglis,  June  1958,  25p.  (Technical  note 
no.  BN-139)  (AFOSR-TN-58-558)  (AF  18(600)573) 

AD  158376;  PB  135575  Unclassified 

A  new  means  Is  presented  of  reducing  to  an  integral  equa¬ 
tion  Cauchy's  problem  for  a  linear,  hyperbolic,  partial 
differential  equation  of  second  order  with  variable,  not 
necessarily  analytic,  coefficients.  The  new  method  is  a 
relatively  direct  one,  avoids  severely  singular  auxiliary 
functions,  avoids  analytic  continuation,  and  Is  applicable 
equally  to  the  cases  of  an  even  or  of  an  odd  number  of 
Independent  variables  without  need  for  descent.  (Con¬ 
tractor's  abstract) 
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Maryland  U.  Inst.  for  Fluid  Dynamic*  and  Applied 
Mathematics,  College  Park. 

(PROPERTIES  OF  THE  MAXIMA  AND  MINIMA  OF 
THE  SOLUTIONS  OF  ELLIPTIC  AND  PARABOLIC  SEC¬ 
OND  ORDER  PARTIAL  DIFFERENTIAL  EQUATIONS, 
PARTS  I  AND  It]  Proprieta  dl  maaaimo  e  minim o 
delle  soluzionl  <U  equazlonl  a  derlvate  parziall  del 
aecondo  ordine  di  tlpo  ellettico  e  parabolico,  Nota  1,  n, 
by  C.  Pucci.  (1857  and  1858]  lOp.  lncl.  refs.  (AF  18- 
(600)573)  Unclassified 

Published  in  Attl  Accad.  Nat.  Lincei.  Rend.  Cl.  Sci. 

FIs.  Mat.  Mat.,  Series  Vm,  ▼.  23:  1-6,  Dec.  1857;  v.  24: 
3-6,  Jan.  1858. 

The  general  second  order  partial  differential  equation 
L(u)  *  0  la  discussed.  A  theorem  is  given,  which  is  a 
generalization  of  a  result  given  by  E.  Hopf  for  elliptic 
equations  and  L.  Nirenberg  for  parabolic  equations,  and 
is  essentially  the  following.  Let  u  be  a  real  function  of 

2  in 

class  C  in  S,  an  open  sphere  in  R  ,  with  center  at  v 

and  radius  r  for  which  L(u)  i  0  is  S  and  u  la  continuous 
-  o° 

in  8.  Let  x  be  a  point  of  the  boundary  of  S  where 

u(x°)  i  0  such  that,  for  all  x  c  S,  u(x)  <  u(x°).  If  the 
coefficients  satisfy  certain  conditions,  then  the  lower 

limit  of  the  ratio  (u(x)  -  u(x°)]/cx°,  (or  x  c  a  segment 

in  S  terminating  at  x°,  is  positive.  A  second  theorem 
concerns  conditions  under  which  u  can  attain  a  maximum 
or  minimum  in  the  region.  From  these  two  theorems, 
various  corollaries  are  given,  such  as  the  fact  that 
when  c  -  0,  u  has  no  maximum  or  minimum  in  the 
interior  of  T. 

MDU. 08:068 

Maryland  U.  Inst,  for  Fluid  Dyramics  and  Applied 
Mathematics,  College  Park. 

CONTINUATION  OF  BIHARMONIC  FUNCTIONS 
ACROSS  CIRCULAR  ARCS,  by  J.  H.  Bramble.  (1858] 
(20]p.  lncl.  refs.  (AF  18(600)573)  Unclassified 

Published  in  Jour.  Math,  and  Mech.,  v.  7:  805-824, 

Nov.  T5ST 

This  paper  establishes  certain  reflection  principles 
(analogous  to  the  classical  Schwarz  reflection  principle 
for  harmonic  functions)  for  biharmonic  functions  subject 
to  various  boundary  conditions.  Explicit  formulae  are 
given  for  the  continuation  of  a  biharmonic  function  w 
across  a  circular  arc  Q  when  the  following  conditions 
are  satisfied: 


(A) 

w  «  M(w)  *  0 

on  Q, 

(B) 

M(w)  *  V(w)  *  0 

on  Q, 

(C) 

w^  ■  V(w)  -  0 

on  Q, 

where  .  _ 

M(w)  »  Aw  +  wrr 

and  V(w)  -  (Aw)  +  (1  -  p)  [we9  •  j  w99], 
r  a  r 

A  being  the  Laplace  operator  and  a  the  radius  of  the 
circle.  If  o  is  taken  to  be  Polaaoi.'a  ratio,  then  (A)  and 
(B)  correspond  physically  to  the  cases  where  Q  is  the 
edge  of  an  elastic  plate  which  is  "simply  supported"  and 
"free"  respectively.  Condition  (C)  corresponds  to  the 
so  called  "sliding  clamped"  case.  (Contractor's  abstract) 


MDU. 10:007 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

EXPERIMENTAL  STUDY  OF  DETAIL  PHENOMENA 
OF  TRANSITION  IN  BOUNDARY  LAYERS:  ON  STEADY 
FLOW  PATTERNS  APPEARING  WHEN  A  SINK  IS 
COMBINED  WITH  BOUNDARY  LAYER  FLOW,  AND 
ADDITIONAL  NOTES,  by  J.  R.  Weske,  J.  M.  Burgers 
and  others.  Feb.  1957,  lv.  lncl.  Ulus,  diagrs.  tables, 
refs.  (Technical  note  no.  BN-91)  (AF06R-TN-57-62) 

(AF  18(600)883)  AD  120403  Unclassified 

In  presenting  and  correlating  the  results  of  visual  and 
photographic  studies  of  the  process  of  transition  from 
laminar  to  turbulent  flow  on  a  flat  plate,  evidence  is 
furnished  which  tends  to  prove  that,  whatever  the  origi¬ 
nal  cause  Initiating  transition,  i.e.,  whether  point  dis¬ 
turbance,  two-dimensional  periodic  excitation  or  steady 
adverse  pressure  gradient,  the  observed  motions  are  so 
closely  alike  that  the  sequence  of  individual  processes 
composing  the  chain  of  events  which  constitute  the  break¬ 
down  of  laminar  flow  and  the  origin  and  spread  of  turbu¬ 
lence  may  be  regarded  as  a  universal  characteristic  of 
boundary  layer  transition.  Three  appendices  are  in¬ 
cluded. 


MDU.  10:008 

Maryland  U.  lust,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

ON  THE  STABILITY  OF  LAMINAR  FLOW  WITH  THREE- 
DIMENSIONAL  DISTURBANCES,  by  G.  Jungclaua.  Sept. 
1857  (13]p.  lncl.  diagrs.  (Technical  note  no.  BN-’ 10) 
(AFOSR-TN- 57-577)  (AF  18(600)893)  AD  136565 

Unclassified 

Earlier  work  on  laminar  Instability  to  three-dimensional 
disturbance  by  Squire  (Proc.  Roy.  Soc.,  v.  142A:  1933) 
and  its  extension  by  Kuethe  (Proc.  First  Midwestern 
Corf,  on  Fluid  Dynamics,  1950)  is  used  to  show  that  stand¬ 
ing  three-dimensional  waves  are  possible  in  the  case  of 
artificial  excitation  and  that  they  may  occur  in  channels 
of  finite  width.  For  the  yawed  plate  disturbance  wares 
in  direction  of  undisturbed  flow  are  amplified  most. 
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MDU.  10:009  -  MDU.10:012 


MDU.10:009 

Maryland  U.  Inst,  (or  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 


MDU.10:011 

Maryland  U.  Inst,  (or  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 


CALCULATION  OF  THE  CROSS-STREAM  WAVE 
LENGTH  OF  THE  THREE-DIMENSIONAL  TRANSITION 
PATTERN  AND  CORRELATION  WITH  THE  GORTLER 
INSTABILITY  THEORY,  by  J.  R.  Weske  and  Y.  Y.  Chen. 
Oct.  1957  [31]p.  incl.  illus.  diagrs.  (Technical  note  no. 
BN-111)  (AFOSR-TN-57-637)  (AF  18(600)893) 

AD  136625  Unclassified 

A  theory  is  explained  concerning  the  mechanism  which, 
at  an  early  stag'  oi  transition  In  the  boundary  layer, 
produces  a  regular  3-dimensional  pattern.  A  discussion 
is  presented  of  the  cross-stream  wave  length  with  con¬ 
sideration  given  -o  (1)  the  generation  of  secondary  vor- 
ticity  along  a  cur/  jd  streamline  in  the  boundary  layer, 
(2)  the  structure  oi  the  vortex  sheet  of  secondary  vor- 
ticity  (3)  computation  of  the  field  of  induced  velocities 
produced  by  the  vortex  sheet,  (4)  establishment  of  rela¬ 
tionships  (or  the  cross-stream  wave  length,  (5)  the  in¬ 
fluence  of  the  static  pressure  gradient  in  the  direction 
of  the  mean  flow  and  of  variation  of  the  Reynolds  num¬ 
ber,  and  (6)  the  relation  between  the  sheet  of  secondary 
vorticity  and  the  formation  of  longitudinal  vortices.  The 
secondary-vorticity  relations  for  the  case  of  rotational 
yet  nonviscous  flow  are  used  to  derive  quantitative  rela¬ 
tionships  for  the  cross-stream  wave  length  of  this  pat¬ 
tern  for  uniform  and  for  retarded  free  flow.  Certain 
of  the  results  are  correlated  with  boundary  layer  and 
instability  theory  along  curved  walls  by  Taylor  and 
Gortler.  Comparison  is  made  with  available  experi¬ 
mental  results.  (ASTLA  abstract) 


CHANGE  OF  THE  LAMINAR  BOUNDARY  LAYER  PRO¬ 
FILE  THROUGH  A  PRESSURE  DECREASE,  by  Y.  Y. 


Chen,  f  19571  3p.  diagrs.  (Bound  with  its  AFOSR-TN-57- 
82;  AD  120403  as  Appendix  H)  [AF  18(600)893] 

AD  120403(b)  Unclassified 


A  laminar  boundary  layer  profile  approximated  by  the 


relation  is  given 


“rui 


where  5^  =  boundary  layer  thickness 
»J  -  free  stream  velocity 


Let  there  be  a  pressure  drop  between  Station  1  and  2, 
p!-p2>0 


Because  of  tins  pressure  drop  the  flow  will  be  acceler¬ 
ated  both  in  the  boundary  layer  and  the  free  stream.  As 
a  result,  the  boundary  layer  will  decrease  in  thickness 
and  the  streamlines  will  draw  closer  to  the  wall.  T?u>f 
changes  of  the  velocity  profile  brought  about  by  the  do  - 
crease  of  static  pressure  and  in  particular  the  ratio  of 
distance  from  the  wall  of  the  streamlines  z,/_  <  1  will 

2  Zj 

be  calculated.  Disregard  fluid  friction  in  the  process, 
also  assume  ^compressibility.  Since  viscous  action  is 
disregarded,  Pemoulli's  equation  holds  along  stream¬ 
lines. 


MDU. 10:010 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

ON  STEADY  FLOW  PATTERNS  APPEARING  WHEN  A 
SINK  IS  COMBINED  WITH  BOUNDARY  LAYER  FLOW, 
by  J.  M.  Burgers.  1 1957]  l4p.  diagrs.  (Bound  with  its 
AFOSR-TN-57-62;  AD  120403  as  Appendix  1)  [AF  l6- 
(600)893]  AD  120403(a)  Unclassified 

The  description  of  steady  flow  patterns  appealing  when 
a  sink  is  combined  with  boundary  layer  flow  is  com¬ 
pared  to  a  two  dimensional  case  justified  by  a  case 
where  fluid  motion  is  slow  relative  to  the  speed  of  rota¬ 
tion  of  the  system.  Sheets  of  discontinuity  in  the  field 
of  flow  (implemented  by  neglect  of  the  viscosity  effects) 
are  studied  with  the  assumption,  that  in  the  case  of  the 
boundary  layer  along  a  wall,  the  vorticity  already  pres¬ 
ent  in  the  original  undisturbed  flow  might  act  in  a  way 
comparable  to  the  effect  of  the  rotation  in  Taylor's 
experiments,  and  also  that  in  the  boundary  layer  case 
sheets  of  discontinuity  might  make  their  appearance.  The 
observed  tendency  of  dye  streamers  in  a  shear  layer  to 
spread  out  in  the  plane  of  principal  shear  is  discussed. 


MDU. 10:012 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

UPSTREAM  EFFECT  OF  A  TWO-DIMENSIONAL 
OBSTACLE  UPON  THE  LAMINAR  BOUNDARY  LAYER 
ALONG  A  FLAT  PLATE,  by  G.  Jungclaus.  [1957]  6p. 
diagrs.  tables.  (Bound  with  its  AFOSR-TN-57-62; 

AD  120403  as  Appendix  IB)  [AF  18(600)893] 

AD  120403(c)  Unclassified 

A  two-dimensional  incompressible  flow  past  a  flat  plate 
is  given,  on  which,  at  a  distance  xq  from  the  leading 

edge,  has  been  placed  a  two-dimensional  obstacle,  a  bar 
of  height  h.  The  height  h  is  of  the  order  of  magnitude  of 
the  boundary  layer  thickness.  The  influence  of  the  ob¬ 
stacle  upon  the  flow  upstream  is  determined.  The  poten¬ 
tial  flow  is  calculated  and  the  boundary  layer  is  computed. 
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MDU.  10:013-015;  MDU.  11:016,  017 


MOl).10:013 

Maryland  U.  Inst.  (or  Fluid  Dynamics  and  Applied 
Mathematicfl,  College  Park. 

ON  THE  ORIGIN  AND  MECHANISM  OF  VORTEX 
MOTION  AT  THE  INLET  OF  INTAKES  PLACED  NEAR 
A  FLAT  SURFACE,  by  J.  R.  Weake.  Nov.  1958  [24]p. 
incl.  Ulus,  dlagrs.  (Technical  note  no.  BN-152) 
(AFOSR-TN- 58-883)  (AF  18(600)893)  AD  203672 

Unclassified 

The  mechanism  by  which  a  vortex  is  formed  in  the  field 
of  a  sink  which  is  located  close  to  a  solid  surface  is  in¬ 
vestigated  and  it  is  shown  that  the  various  forms  which 
the  vortex  assumes  can  be  related  to  the  same  pattern. 
Secondary  vorticlty  has  been  found  to  be  the  link  be¬ 
tween  vorticlty  of  the  undisturbed  boundary  layer 
and  vorticlty  of  the  observed  vortices.  The  optimum 
stream  velocity  for  the  generation  of  a  vortex  sink  Is 
investigated  both  theoretlcaUy  and  experimentally. 


MDU.10:014 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  AppUed 
Mathematics,  College  Park. 

CALCULATION  OF  THE  CROSS-STREAM  WAVE 
LENGTH  OF  THE  THREE-DIMENSIONAL  TRANSITION 
PATTERN  IN  THE  BOUNDARY  LAYER  ALONG  A 
FLAT  PLATE,  by  J.  R.  Weske.  Nov.  1958,  16p.  incl. 
illus.  diagrs.  refs.  (Technical  note  no.  BN- 150) 
(AFOSR-TN-58-864)  (AF  18(600)893)  AD  203671 

Unclassified 

Observed  three-dimensional  transition  motions  in  the 
boundary  layer  showing  a  pronounced  pattern  recurring 
perlodicaUy  across  the  stream  are  analyzed  under  the 
assumption  that  secondary  vorticlty  la  a  controlling 
factor  and  that  viscous  effects  are  of  minor  conse¬ 
quence.  An  optimum  cross-stream  wave  length  was 
computed  which  is  numerically  in  agreement  with  ex¬ 
perimental  observations.  The  results  of  the  compute - 
Uon  point  to  the  emergence  of  composite  periodic  vor¬ 
tex  configurations.  (Contractor's  abstract) 


MDU.10:015 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  AppUed 
Mathematics,  College  Park. 

TRANSITION  FLOW  PATTERNS,  by  J.  R.  Weske.  Final 
technical  rept.  Nov.  1958,  4p.  (A5-OSR-TR-58-130) 

(AF  18(600)893)  AD  203685  Unclassified 

Flow  patterns  were  investigated  in  horseshoe  vortex 
patterns,  periodic  stable  longitudinal  vortices  and  cross¬ 
stream  vortices.  Experiments  were  made  in  the  bound¬ 
ary  layer  along  a  flat  plate  over  which  In  a  deep  stream 
of  water  laminar  boundary  layers  were  maintained  at 


Reynolds  numbers  up  to  Re  •  600,000.  Investigation  was 
also  made  of  flow  patterns  in  the  boundary  layer  leading 
to  transition  brought  about  by  roughness  elements  placed 
on  the  plate.  The  horseshoe  pattern  by  manipulation  of 
adverse  pressure  gradients,  was  transmuted  into  one  of 
longitudinal  vortices  on  one  hand  and  of  cross- stream 
vortices  or,  the  other.  A  theoretical  method  of  calcula¬ 
tion  of  the  cross-stream  wave  length  was  devised  by 
which  the  optimum  wave  length  was  computed,  its  order 
of  magnitude  agreeing  with  experimental  observations. 
Observations  of  strong  secondary  flows  within  the  vor¬ 
tices  stimulated  the  theoretical  investigation  of  the 
process  of  stretching  of  vortices.  (AS TLA  abstract) 


MDU. 11:016 

Maryland  U.  [Inst,  for  Fluid  Dynamics  and  AppUed 
Mathematics]  CoUege  Park. 

JET  MIXING  OF  TWO  COMPRESSIBLE  FLUIDS,  by 
S.  I.  Pal.  [1955]  Sp.  (AF  18(600)993)  Unclassified 

Published  in  Zeltschr.  Angew.  Math.  Mech.  (ZAMM), 
v.  35:  1-3,  Sept./Oct.  1955. 

The  problem  of  the  mixing  region  of  laminar  flow  of  a 
Jet  of  one  perfect  gas  into  the  jet  of  another  perfect  gas 
such  that  chemical  reaction  is  possible  is  considered. 
The  problem  Is  reduced  to  the  solution  of  second  order 
differential  equations  for  the  power  series  components 
of  the  concentration  and  temperature.  (See  also  item  no. 
MDU.  11:005) 


MDU.  11:017 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  AppUed 
Mathematics,  College  Park. 

SELECTED  TOPICS  FROM  THE  THEORY  OF  GAS 
FLOW  AT  HIGH  TEMPERATURES  (III),  by  J.  M. 
Burgers.  Mar.  1857,  65p.  (Technical  note  no.  BN-99) 

(A FOSR - TN- 57-284)  (AF  18(600)993)  AD  132355 

Unclassified 

This  third  part  considers  problems  of  gas  flow  In  which 
account  la  taken  of  diffusion.  AttenUon  is  given  to  the 
production  or  disappearance  of  molecules  in  consequence 
of  chemical  reactions.  The  diffusion  has  been  treated 
on  the  basis  of  a  method  developed  by  M.  Krook  (Phys. 
Rev.,  v.  99:  1896-1897,  1955),  leading  to  equations  of 
a  relaUvely  simple  structure.  The  method  operates 
with  certain  mean  values  for  the  collision  frequency  in 
which  no  account  is  taken  of  the  variations  in  speed  of 
the  molecules.  An  extension  is  indicated  which  brings 
a  partial  correcUon  for  effect  of  the  speed.  (Contrac¬ 
tor's  abstract)  (See  also  item  nos.  MDU.l  1:011  and 
MDU.l  1:013  for  Parts  1  and  II) 
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MDU.  11:018  -  MDU. 11:022 


MDU. 11:018 

Maryland  U.  Inst.  lor  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

HYPERSONIC  VISCOUS  FLOW  OVER  A  WEDGE,  by 
S  I.  Pal  and  S.  F.  Shen.  [1057]  [I4]p.  lnci.  diagrs.  rets. 
(AFOSR-TN-57-361)  (A  F  18(600)008)  AD  100841 

Unclassified 

Also  published  in  Proc.  Fourth  Midwestern  Coni,  on 
Fluid  Mechanics,  Purdue  U.,  Lafayette,  Ind.  (Sept.  8-0, 
1055),  Lalayette,  Purdue  U.  Engineering  Experiment 
Station  (Research  Series  no.  128),  [1058]  p.  250-272. 

A  general  discussion  of  the  problem  of  hypersonic 
viscous  flow  over  an  Inclined  wedge  with  heat  transfer 
is  given,  in  which  the  flow  over  an  Insulated  flat  plate 
is  a  special  case.  The  skin  friction,  heat  transfer  co¬ 
efficient  as  well  as  Induced  pressure  distribution  cfcie 
to  interaction  of  boundary  layer  flow  and  outside  inviscld 
fluid  flow,  shock  wave  or  expansion  wave,  are  calculated 
by  a  generalised  von  Karmfn  Integral  method  for  the 
boundary  layer  equation!  of  a  compressible  fluid.  A 
brief  comparison  of  the  present  method  with  several 
other  theoretical  mcd.ods  as  weU  as  some  experimental 
data  for  special  cases  is  given.  The  interaction  phe¬ 
nomenon  has  profound  effects  on  the  skin  friction,  in¬ 
duced  pressure  distribution  and  heat  transfer  coeffi¬ 
cients. 


MDU. 11:018 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

SELECTED  TOPICS  FROM  THE  THEORY  OF  GAS 
FLOW  AT  HIGH  TEMPERATURES  (IV),  by  J.  M. 
Burgers.  July  1857,  26p.  (Technical  note  no.  BN- 103) 
(AFOSR-TN-57-458)  (AF  18(600)883)  AD  136450; 

PB  135855  Unclassified 

This  fourth  part  considers  the  construction  and  solution 
of  equations  of  transfer.  First  a  simplified  account  of 
Ptenberry  and  Truesdell’a  development  of  the  method 
of  equation  of  transfer  is  gtveu,  so  as  to  make  it  appli¬ 
cable  to  the  calculation  of  higher  approximations.  Then 
part  of  TruesdeU’s  formalism  starting  from  Krook's 
simplified  collision  equation  la  developed  so  that  the 
results  will  not  be  based  exclusively  on  the  Maxwellian 
case.  (See  item  no.  MDU.  11:017  for  Part  III) 


MDU.  11:020 

Maryland  U.  Inst  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

THE  PENETRATION  OF  A  SHOCK  WAVE  INTO  A 
MAGNETIC  FIELD,  by  J.  M.  Burgers.  June  1857,  84p. 


incl  diagrs.  (Technical  note  no.  BN-102)  (AFOSR-TN- 
57-527)  (AF  18(600)883)  AD  136511  Unclassified 

Consideration  is  given  to  a  number  of  problems  which 
present  themselves  when  a  plane  shock  wave  moving  in 
a  gas  of  high  electric  conductivity  approaches  a  mag¬ 
netic  dipole  field.  The  subject  is  treated  in  a  number  of 
steps:  first  the  conductivity  is  considered  to  be  infinite 
and  the  reaction  of  the  magnetic  field  upon  the  motion  of 
the  gas  is  neglected;  in  this  way  a  provisional  picture  of 
the  distortion  of  the  magnetic  field  by  the  shock  wave 
can  be  obtained.  In  the  next  part  of  the  paper  the  conduc¬ 
tivity  is  treated  as  finite,  although  large;  in  the  third  part 
the  effect  of  the  magnetic  field  upon  the  motion  of  the 
gas  in  the  Immediate  neighborhood  of  the  shock  front  is 
investigated.  In  part  IV  some  considerations  are  de¬ 
veloped  concerning  the  reaction  of  the  magnetic  field 
upon  the  propagation  of  the  wave;  while  part  V  brings 
a  tentative  discussion  of  the  possibility  of  a  steady  field 
of  flow.  (Contractor's  abstract) 


MDU.  11:021 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

SHOCK  WAVE  PROPAGATION  IN  AN  INFINITELY 
ELECTRICALLY  CONDUCTIVE  GAS  WITH  TRANS¬ 
VERSE  MAGNETIC  HELD  AND  GRAVITATION,  by  S.  I. 
Pal.  Sept.  1857,  lv.  incl.  diagrs.  (Technical  note  no. 

BN- 108)  (A FOSR-TN-57-578)  (AF  18(600)883) 

AD  136566  Unclassified 

Also  published  in  Zeitschr.  Angew.  Math.  Mech.  (ZAMM), 
v.  S8:  40-49,  Jan. /Feb.  1858. 


The  behavior  of  a  one  dimensional  strong  shock  wave 
propagating  itself  in  an  infinitely  electrically  coiufcictlve 
gas  in  the  presence  of  a  transverse  magnetic  field  and 
of  gravity  has  been  ana ly ted  by  means  of  the  Lagranglan 
method.  The  effect  of  the  magnetic  field  is  to  increase 
the  speed  of  the  shock  wave  and  the  domain  influenced 
by  the  shock  wave.  A  brief  description  of  the  character¬ 
istics  of  the  same  problem  from  the  Eulerlan  point  of 
view  is  also  given.  (Contractor's  abstract) 


MDU. 11:022 


Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 


PROPERTIES  OF  HIGH  TEMPERATURE  ARGON  BE¬ 
HIND  STRONG  SHOCK  WAVES  MEASURED  WITH  A 
CAPACITIVE  PROBE,  by  H.  D.  Weymann.  Oct.  1955 
1 27 Ip.  incl.  iliue.  diagrs.  refs.  (Technical  note  no. 
BN-62)  (AFOSR-TN-57-774)  (AF  18(600)893) 


a rv  ilfeAAi 


•  l.ela  ssiftsH 


A  description  is  presented  of  a  capacitive  probe  which 
is  sensitive  to  the  thickness  of  the  boundary  layer,  when 
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the  gas  in  the  undisturbed  flow  is  ionised.  This  probo 
can  be  placed  outside  a  shock  tube,  thus  avoiding  dis¬ 
turbances  in  the  flow.  Preliminary  results  for  Ar  at 
Mach  numbers  between  6  and  10,  and  temperatures  be¬ 
tween  6000°  and  9000 “K  show  the  usefulness  of  the  probe 
for  measuring  the  thickness  of  the  boundary  layer,  the 
rate  of  ionisation  behind  the  shock  front,  and  the  coeffi¬ 
cient  of  diffusion.  (Contractor's  abstract) 


MDU.il:023 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

ENERGY  EQUATION  OF  MAGNETO-GAS  DYNAMICS, 
by  S.  L  Pal.  Preliminary  paper.  Jan.  4,  1657,  12p. 
lllus.  (AF  18(600)663)  Unclassified 

Published  in  Phys.  Rev.,  v.  105:  1424-1426,  Mar.  1, 

TnT. 

The  general  energy  equation  of  a  viscous,  heat-conducting 
and  electrical-conducting  fluid  in  magneto-gas  dynamics 
has  been  derived.  Various  simplified  forms  of  energy 
equations  have  been  discussed,  particularly  for  the  cases 
with  magneto-gas  dynamic  approximations.  The  funda¬ 
mental  equations  of  magneto-gas  dynamics  are  also 
given.  (Contractor's  abstract) 


MDU.11:024 

Maryland  U.  Irat.  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

CHARACTERISTICS  AND  SOUND  SPEED  IN  NON- 
ISENTROPIC  GAS  FLOWS  WITH  NONEQUILIBRIUM 
THERMODYNAMIC  STATES,  by  E.  L.  Realer,  Jr. 

[1657]  6p.  Ulus.  (AF  18(600)663)  Unclassified 

Published  in  Jour.  Aeronaut.  Sciences,  v.  24:  785-780, 
Nov.  ids?. 

A  theory  Is  developed  extending  the  method  of  character¬ 
istics  to  flow  problems  Involving  lagg  „  heat  capacities 
and/or  Unite  chemical  reaction  rates.  Special  cases, 
appropriate  to  present  high-speed  flow  prot-lems,  are 
considered  in  more  detail,  e.g.,  heat-capacity  lag  and 
dissociation  of  a  gas  made  up  of  diatomic  molecules. 

The  theory  is  easily  adaptable  to  the  usual  finite-wave 
approximation  used  for  computations.  (Contractor's 
abstract) 


MDU.  11:025 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

THE  EFFECT  OF  MOLECULAR  VIBRATION  ON 
RECOVERY  TEMPERATURE  IN  PLANE  COUETTE 


FLOW,  by  H.-T.  Yang.  May  9,  1857,  12p.  lncl.  dlagr. 

(AF  18(600)683)  Unclassified 

Published  in  Jour.  Aeronaut.  Sciences,  v.  24:  611-812, 
Dec.  1657. 

A  study  has  been  made  of  the  effect  of  molecular  vibra¬ 
tion  on  the  recovery  temperature  in  plane  Couette  flow 
at  a  temperature  range  between  600°  and  3000°K.  The 
plane  Couette  flow  consists  of  the  fluid  flow  between  two 
infinite,  parallel  plates  at  a  distance  6  apart  with  the 
lower  plate  stationary  at  a  temperature  T  and  the  upper 

plate  moving  with  a  velocity  U  in  its  own  plane  at  a  tem¬ 
perature  T**.  It  is  assumed  that  sufficient  time  (larger 

than  relaxation  time),  has  elapsed  since  the  start  of  mo¬ 
tion  of  the  upper  plate  so  that  the  inert  degrees  of  free¬ 
dom  are  already  In  equilibrium;  therefore  the  only  inde¬ 
pendent  variable  is  the  ordinate  y  normal  to  the  plates. 
The  continuity  equation  and  the  boundary  conditions  on 
both  plates  require  the  normal  component  of  flow 
velocity  to  vanish,  l.e.,  v  *  o.  It  is  assumed  further 
that  the  flow  may  be  considered  as  continuum.  The  re¬ 
covery  temperatures,  with  molecular  vibration  taken 
into  consideration,  are  presented  gradually  for  oxygen 
and  nitrogen  at  Pr  (Prandtl  number)  •  0.70  and  T  • 

300°K.  It  is  seen  that  the  decrease  of  recovery  tempera¬ 
ture  owing  to  absorption  of  internal  energy  by  the  molec¬ 
ular  vibration  is  quite  appreciable. 


MDU.l  1:026 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

CYLINDRICAL  SHOCK  WAVES  PRODUCED  BY  IN¬ 
STANTANEOUS  ENERGY  RELEASE  IN  MAGNETOGAS 
DYNAMICS,  by  S.  1.  Pal.  Feb.  1658  [27]p.  incl.  diagra. 
tables.  (Technical  note  no.  BN-120)  (AFOSR-TN-58- 
215)  (AF  18(600)883)  AD  154116;  PB  147454 

Unclassified 

Analysis  has  been  made  of  the  behavior  of  a  cylindrical 
shock  wave  produced  by  instantaneous  energy  release 
along  a  straight  line  of  infinite  extent  in  a  conducting 
gas  subjected  to  a  magnetic  field  with  circular  lines  of 
force.  Initially  the  gas  is  at  rest  and  has  constant  tem¬ 
perature.  Both  the  Initial  density  and  the  initial  mag¬ 
netic  field  Hg  are  assumed  to  b«  inversely  proportional 
0 

to  some  power  of  the  radial  distance  r.  It  was  found  that 
similar  solutions  exist  only  if  H.  is  proportional  to  1/r. 

eo 

Similar  solutions  for  various  Initial  density  distributions 
have  been  obtained.  Numerical  examples  are  given  for 
constant  Initial  density.  The  magnetic  field  has  great 
Influence  on  the  pressure  distribution  but  little  influence 
on  the  density  distribution  within  the  shock.  The  pressure 
near  the  shock  front  is  Increased  by  the  magnetic  field 
while  that  near  the  center  of  the  region  is  decreased.  In 
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general,  the  magnetic  Asia  Increases  the  flow  velocity 
within  the  cylindrical  shock.  (Contractor's  abstract) 

MDU.l  1:027 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

SELECTED  TOPICS  FROM  THE  THEORY  OF  GAS 
FLOW  AT  HIGH  TEMPERATURES  (V).  THE  APPLI¬ 
CATION  OF  TRANSFER  EQUATIONS  TO  THE  CALCU¬ 
LATION  OF  DIFFUSION,  HEAT  CONDUCTION, 
VISCOSITY  AND  ELECTRIC  CONDUCTIVITY.  INTRO¬ 
DUCTION  AND  PART  I,  by  J.  M.  Burgers.  May  1958, 
60p.  lncl.  diagrs.  (Technical  note  no.  BN-  124a) 
(AFOSR-TN-58-427)  (AF  18(800)998)  AD  158230 

Unclassified 

The  equations  of  transfer  are  deducted  from  Hie 
Maxwell-Boltzmann  equation,  in  the  form  in  which  this 
is  known  for  binary  collisions.  The  results  have  been 
given  in  a  form  wltii  all  terms  complete,  including  those 
depending  upon  electric  and  magnetic  forces.  (Con¬ 
tractor's  abstract,  modified)  (See  Item  no.  MDU.  11:019 
for  Part  IV) 


MDU.11.028 

[Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park], 

SELECTED  TOPICS  FROM  THE  THEORY  OF  GAS 
FLOW  AT  HIGH  TEMPERATURES  (V).  THE  APPLI¬ 
CATION  OF  TRANSFER  EQUATIONS  TO  THE  CALCU¬ 
LATION  OF  DIFFUSION,  HEAT  CONDUCTION, 
VISCOSITY  AND  ELECTRIC  CONDUCTIVITY,  PART 
R,  by  J.  M.  Burgers.  May  1958  [65]p.  lncl.  tables. 
(Technical  note  BN-124b)  (AFOSR-TN-38-427a) 

{kf  18(600)995)  AD  200051  Unclassified 

This  section  deals  with  specific  applications  of  transfer 
equation:.  The  topics  treated  are:  (1)  coefficients  of 
diffusion,  hsat  conduction  and  viscosity,  (2)  diffusion 
and  heat  conduction  In  a  binary  mixture,  (3)  collision 
cross  sections,  (4)  cross  sections  for  moleculss  re¬ 
pelling  each  other  according  to  a  potential  function 
E(r),  (5)  Coulomb  forces,  (6)  slsctric  conductivity  In 
fully  Ionized  and  In  partially  Ionized  gases,  (7)  magnetic 
field  influence  upon  viscosity,  (8)  temperature  exchange 
between  various  molsculss,  and  (9)  cases  with  very 
strong  magnetic  fields. 


MDU.  11:029 

Maryland  U.  Inst,  fov  Fluid  Dynamics  ani  Applied 
Mathematics,  College  Park. 

PHENOMENA  SURROUNDING  HIGH  SPEED  FLIGHT, 
by  J.  M.  Burgsrs.  Final  rept.  Aug.  1958  (9]p.  lncl. 


MDU.  11:027-030;  MDU.  12:006,  007 


refs.  (AFOSR-TR-58-115)  (AF  18(600)993) 

AD  202116;  PB  143232  Unclassified 

This  report  gives  a  brief  summary  about  the  following 
subjects:  (1)  Selected  Topics  from  Theory  of  Gas  Flow 
at  High  Temperatures;  (2)  Properties  of  Gases  at  High 
Temperature;  Relaxation,  Dissociation  and  Ionization; 

(3)  Electro-  and  Magnetogasdynamics;  (4)  Hypersonic 
Boundary  Layer  Flow;  (5)  Jet  Mixing  and  Flow  with  Heat 
Release;  and  (6)  Dynamics  of  Rarefied  Gases.  A  bibliog¬ 
raphy  of  technical  notes  and  Journal  publications  pro¬ 
duced  during  this  contract  is  included. 


MDU.  11:030 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

REDUCTION  OF  DCENBERRY-TRUESDELL  EQUA¬ 
TIONS  TO  BURNETT  EQUATIONS  IN  SLIP  FLOW,  by 
H.-T.  Yang.  [1958]  [2lp.  (AF  18(600)993)  Unclassified 

Published  In  Jour.  Aeronaut.  Sciences,  v.  25:  404-405, 
June  19SS. 

The  purpose  of  this  note  Is  to  establish  the  exact  equiva¬ 
lence  of  the  second  iterates  of  the  Ikenberry-Truesdell 
equations  with  the  Burnett  equations  for  slip  flow. 


MDU.  12:006 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  Collegs  Park. 

FURTHER  INVLjTIGATIONS  ON  THE  TRIANGULAR- 
PATCH  STIMULATOR,  by  J.  C.  Hegarty  and  F.  R. 

Hama.  June  1957,  lOp.  lncl.  lllus.  dtagrs.  (Technical 
note  no.  BN-107)  (AFOSR-TN-57-616)  (AF  18(600)1014) 
AD  136605  Unclassified 

Systematic  Invsstigations  were  made  of  the  triangular 
patch  turbulsnce  stimulator  which  was  proved  to  be  very 
efficient.  Results  show  that  variations  In  shape  and  size 
of  the  plan  form  of  the  triangles  do  not  affect  the  transi¬ 
tion  Reynolds  number  appreciably.  The  effectiveness, 
however,  is  rather  sensitive  to  the  flow  direction  to  ths 
stimulator.  (Contractor’s  abstract) 


MDU.12:007 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

REDUCTION  OF  SUPERSONIC  JET  NOISE  BY  MEANS 
OF  TRIANGULAR-PATCH  STIMULATOR,  by  F.  R. 
Hama.  inlorma!  rept.  Feb.  8,  1957  (5)p.  lncl.  diagrs. 
[AF  10(600)1014]  Unclassified 

Small-scals  tests  were  conducted  with  and  without  the 
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triangular-patch  stimulator,  and  the  results  were 
plotted  to  show  total  pressure  In  lb/sq  in.  vs  sound  level 
in  db.  Without  the  stimulator,  it  is  shown  that  the  noise 
level  increases  as  Hie  total  pressure  increases  and  a 
hump  appears  on  the  noise-level  curve.  In  this  hump 
region,  screeching  noise  results.  With  the  stimulator, 
the  noise  level  Increases  when  the  total  pressure  is  not 
very  high,  because  the  nozzle  is  overexpanded  and  the 
stimulator  is  not  quite  effective;  however,  the  hump  is 
eliminated  completely  and  as  a  result  the  screeching 
noise  is  suppressed  entirely.  At  higher  total  pressures, 
the  noise  level  plateaus-off,  i.e.,  the  effectiveness  of 
the  stimulator  increases  as  the  total  pressure  increases. 


MDU.  12:008 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

REDUCTION  OF  UNDESIRABLE  SHOCK-WAVE 
EFFECTS  BY  MEANS  OF  TRIANGULAR-PATCH 
STIMULATOR,  by  F.  R.  Hama.  Informal  rept.  Mar.  6, 
1957  [6]p.  incl.  lllus.  diagr.  [AF18(8O0)1014] 

Unclassified 

An  attempt  was  made  to  determine  if  an  integral  inter¬ 
ference  device,  e.g.,  a  triangular -patch  stimulator, 
could  be  utilized  to  reduce  shock  waves,  which  are  other¬ 
wise  2-dlmenaioml  (or  coirlcai),  by  shifting  the  direction 
of  the  oncoming  flow  to  give  weaker  3-dimensional  con¬ 
figurations.  In  a  simple  experiment,  a  test  was  con¬ 
ducted  in  a  straight  diverging  nozzle  in  which  a  thin 
brass  stimulator,  1/32  in.  thick,  was  attached  on  both 
the  top  od  bottom  sides  of  the  nozzle.  The  results  of 
H.t  .mary  teat  Indicate  that  the  triangular  -patch 

sti.imia  tends  to  reduce  shock  wave  effects.  It  is 
suggested  at  stimulators  of  this  type  might  find  appli¬ 
cations  In:  (1)  preventing  shock-induced  separation; 

(2)  reducing  wave  drag  of  a  supersonic  body;  (3)  im¬ 
proving  the  efficiency  of  a  supersonic  diffusor;  (4)  re¬ 
ducing  boattail  drag  resulting  from  the  jet  effect;  and 
(3j  repUrtng  the  adjustable  throat  in  an  afterburner 


MDU.  12:009 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

NOTE  ON  THE  BOUNDARY- LAYER  1NSTAB11JTY  ON 
A  FLAT  PLATE  STOPPED  SUDDENLY,  by  F.  R.  Hama. 
Mar.  15,  1957,  lp.  (AF  18(600)1014)  Unclassified 

Published  in  Jour.  Aeronaut.  Sciences,  v.  24:  471, 

June  1957. 

it  is  theorized  that  in  shear  flow,  a  2-dimenaional  vortex 
line  with  a  positive  vorticity,  l.e.,  having  the  same  di¬ 
rection  as  the  background  vorticity,  is  unstable  under 
3- dimensional  disturbances,  whereas  that  with  a  nega¬ 
tive  vorticity  Is  stable.  Examination  of  the  validity  of 


the  second  part  of  this  theorem  is  the  objective  of  this 
study,  with  special  emphasis  being  focussed  on  the  sta¬ 
bility  problem  on  a  decelerated  flat  plate.  First,  the 
case  when  a  smooth  plate  moving  at  a  constant  speed 
through  a  still  fluid  comes  to  a  sudden  stop  is  considered 
briefly.  Then  the  case  when  the  plate  encounters  a  sud¬ 
den  stop,  followed  by  a  sudden  start  is  studied.  Experi¬ 
mental  results  indicate  that  the  second  part  of  the  theo¬ 
rem  is  correct.  Therefore,  when  a  flat  plate  experiences 
deceleration  and  acceleration,  the  boundary  layer  is  un¬ 
stable  in  the  deceleration  stage,  but  the  instability  is 
harmless  and  will  not  result  in  transition.  It  is  noted 
that  if  the  plate  is  kept  still  for  a  long  time  after  the 
sudden  stop  the  3-dimensional  waviness  is  sufficiently 
Intensified  so  that  the  stabilizing  effect  of  the  shear  flow 
on  a  negative  vortex  will  become  no  longer  applicable. 

In  addition,  the  succeeding  acceleration  even  promotes 
a  sudden  appearance  of  a  turbulent  spot  by  stretching 
the  3-dimen8ional  vortex  loop,  even  though  the  vorticity 
of  the  loop  is  negative.  It  is  pointed  out  that  the  present 
case,  in  which  a  plate  itself  is  decelerated  and  acceler¬ 
ated,  should  be  distinguished  from  the  case  when  the 
vorticity  of  oncoming  flow  to  the  plate  fluctuates  so  as 
to  create  pressure  gradients  in  the  stream  direction. 

In  the  latter  instance,  the  boundary  layer  may  separate 
and  produce  dangerous  positive  discrete  vortices,  where¬ 
as  flow  dees  not  separate  on  an  oscillating  plate. 


MDU.  12:010 

Maryland  U.  [Inst  for  Fluid  Dynamics  and  Applied 
Mathematics]  College  Park. 

PROBABILITY  DENSITY  MEASUREMENTS  USING 
ELECTRONIC  LULSE  COUNTING  AND  OPTICAL  VOLT¬ 
AGE  DISCRIMINATION,  by  A.  Miller.  1957,  27p.  incl. 
diagr  a.  [AF  18(600)1014]  Unclassified 

A  probability  density  measuring  system,  utilizing  stand¬ 
ard  laboratory  test  Instruments,  optical  voltage  discrim¬ 
ination  and  electronic  counting  techniques,  is  presented. 
Experimental  results  are  compared  to  theoretical  tunes 
to  demonstrate  the  reliability  of  the  system.  (Contrac¬ 
tor's  abstract) 


MDU.  12:011 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

THICK  AXISYM METRIC  LAMINAR  BOUNDARY  LAYERS, 
by  F.  R.  Hama.  [1957]  12p.  inci.  refs.  (AF  18(600)1014) 

Unclassified 

Theories  of  thick  axisymmetric  laminar  boundary  layers 
along  a  thin  circular  cylinder  are  first  reviewed  briefly. 
The  Mark-Glauert- Ligh thill- Pohlhausen  method  is  de¬ 
scribed  in  detail  as  it  appears  most  attractive  to  practi¬ 
cal  purposes.  In  order  to  study  experimentally  the  effect 
of  large  transverse  curvature  on  boundary- layer 
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problems,  avoiding  technical  difficulties  Inherent  to 
wind-tunnel  experiments  on  such  problems,  the  free- 
convection  temperature  field  along  a  vertically-sus¬ 
pended  thin  cylinder  is  investigated.  Experimental  re¬ 
sults  are  in  excellent  agreement  with  a  theory  developed 
analogous  to  the  Mark-Glauert-Lighthlll-Pohlhausen 
solution.  Transition  location  is  found  far  behind  that 
in  the  two-dimensional  case.  (Contractor's  abstract) 


MDU.12012 


i 

* 


i 


Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

THE  AXISYMMETRIC  FREE -CONVECTION  TEMPER¬ 
ATURE  FIELD  ALONG  A  VERTICAL  THIN  CYLINDER, 
by  F.  R.  Hama  and  J.  V.  Recesso.  Jan.  1958,  35p. 
dlagra.  tables,  refs.  (Technical  note  no.  BN-118) 
(AFOSR-TN-58-25)  (AF  18(600)1014)  AD  148064 

Unclassified 

The  axlsymmetrlc  free-convectlon  problem  along  a 
vertical  thin  cylinder  is  investigated  theoretically  as 
well  as  experimentally  with  a  view  to  studying  the  effect 
of  strong  transverse  curvature  on  boundary-layer  prob¬ 
lems.  A  theory  is  developed  as  an  extension  of  the 
Glauert-Lighthill-Pohlhausen  solution  for  any  value  of 
the  x-parameter.  Temperature  profiles  are  measured 
at  several  sections  along  an  electrically-heated  brass 
cylinder  of  10  ft  height  and  1/4  in.  diameter.  Experi¬ 
mental  results  of  the  local-heat-transfer  coefficient 
agree  well  with  the  theory.  This,  in  turn,  Justifies  the 
theories  of  laminar  boundary  layer  along  a  thin  cylinder 
developed  by  Glauert  and  Llghthlll  and  by  others,  at 
least  Indirectly.  The  location  of  laminar-turbulent 
transition  Is  estimated  from  the  temperature  profiles 
and  by  a  hot-wire  observation.  Transition  is  found  to 
be  delayed  considerably  compared  with  that  in  the  two- 
dimensional  case. 


MDU.12:0l3 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

A  CORRELATION  ANALYZER,  by  A.  HabersUch  and 
F.  R.  Hama.  Mar.  1958,  lv.  lncl.  lllus.  diagrs.  (Tech¬ 
nical  note  no.  BN-125)  (AFOSR-TN- 58-338)  (AF  18- 
(600)1014)  AD  154242;  PB  133994  Unclassified 

A  detailed  description  is  given  of  a  correlation  analyzer 
which  measures  the  spectral  equivalent  of  a  double 
(time)  correlation  between  any  two  signals.  Actual 
measurements  are  made  with  a  few  artificial  signals  in 
order  to  determine  its  reliability.  Although  it  is  pri¬ 
marily  designed  for  the  direct  measurement  of  the 
energy  transfer  function  in  the  spectrum  of  turbulence, 
the  Instrument  is  considered  capable  of  measuring  the 
transfer  function  of  any  "black  box."  Therefore,  it  may 


find  versatile  applications  in  buffeting,  aerodynamic 
stability,  and  aeroelasticity  as  well  as  in  electronics 
and  servomechanisms.  (Contractor’s  abstract) 


MDU. 12:014 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

EXPERIMENT  ON  THE  AXISYMMETRIC  FREE-CON- 
VECTION  FIELD  ALONG  A  VERTICALLY-SUSPENDED 
WIRE,  by  F.  R.  Hama  and  J.  Christiaena.  May  1958, 

15p.  lllus.  diagrs.  tables,  refs.  (Technical  note  no.  BN- 
138)  (AFOSR-TN-58-444)  (AF  18(600)1014) 

AD  158246;  PB  134714  Unclassified 

In  order  to  extend  previous  investigations  on  thick 
axlsymmetrlc  free-convection  field  to  a  higher  range  of 
the  x-parameter,  the  temperature  profile  along  an  elec¬ 
trically  heated  vertical  wire  of  0.02  in.  dlam  and  5  ft 
length  is  measured  by  use  of  an  interferometer.  Experi¬ 
mental  results  are  again  in  good  agreement  with  the 
theory.  (Contractor's  abstract) 


MDU.12:015 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

INVESTIGATION  OF  TRANSITION  CAUSED  BY  THE 
STOPPING  OF  A  FLAT  PLATE,  by  J.  C.  Hegarty. 

June  1658  [33]p.  lncl.  lllus.  diagrs.  (Technical  note  no. 
BN-141)  (AFOSR-TN-58-627)  (AF  18(600)1014) 

AD  182157;  PB  138871  Unclassified 

The  present  paper  Investigates  the  amplification  of  the 
small  perturbation  due  to  boundary-layer  instability 
into  discrete  vortex  lines  and  their  subsequent  distortion 
into  a  three-dimensional  pattern.  The  intensification  of 
the  vortices  and  the  three-dimensional  distortion  is  be¬ 
lieved  to  be  a  necessary  litep  of  the  phenomena  of  transi¬ 
tion  from  laminar  to  turbulent  flow.  The  investigation 
was  initiated  because  of  criticism  against  the  use  of  a 
trip  wire  as  a  means  of  promoting  the  process  of  ampli¬ 
fication  of  the  small  perturbation.  The  results  in  many 
respects  are  in  accord  with  those  obtained  from  the 
trip  wire.  In  addition  to  the  study  of  the  three-dimen¬ 
sionality  present  in  the  vortex  line,  the  mechanics  of 
the  rotation  of  the  distorted  line  is  also  discussed.  The 
rotation  is  due  to  the  Interaction  of  the  mean  flow  with 
the  induction  effect.  Relations  between  the  parameters 
06  •,  c  and  R  are  plotted  at  the  rear,  R  ,  being 

r  ft  e 

limited  to  a  small  range  of  values.  (Contractor’s 
abstract) 
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MDU.13:007 

Maryland  U.  Inst,  (or  Fluid  Dynamlce  and  Applied 
Mathematlce,  College  Park. 

THE  APPLICATION  OF  THE  THEORY  OF  STOCHASTIC 
PROCESSES  TO  CHEMICAL  KINETICS,  by  E.  W. 
Montroll  and  K.  E.  Shuler.  Feb.  1957,  It.  incl.  diagre. 
table,  refs.  (Technical  note  no.  BN-94)  (AFOSR-TN-57- 
73)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Reeearch  under  AF  18(600)1315  and  Atomic  Energy 
Commleelon)  AO  120418  Unclassified 

Also  published  in  Advancee  In  Chem.  Phys.,  v.  1:  361- 
$99,  1958. 

This  Is  a  review  of  the  theory  of  the  conditions  for 
validity  of  the  use  of  equilibrium  theorlee  in  the  analyele 
of  chemical  kinetics.  The  work  of  Hlnshelwood, 
Prlgoglne,  Kramere,  Eyrlng,  and  others  Is  discussed, 

A  truncated  harmonic  oscillator  model  Is  presented  and 
analyzed  In  great  detail.  Conditions  are  found  under 
which  equilibrium  theory  Is  appropriate,  as  well  as 
those  under  which  equilibrium  rates  are  either  too  slow 
or  too  fast.  A  general  theory  of  reaction  kinetlce  as  a 
stochastic  first  paesage  time  problem  Is  developed. 
(Contractor’s  abstract) 


MDU.  13:008 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

A  PHENOMENOLOGICAL  THEORY  OF  BREAKDOWN 
PROCESSES,  by  G.  H.  Weiss.  May  1957,  7p.  (Technical 
note  no.  BN-98)  (AFOSR-TN-57-226)  (AF  18(600)1315) 
AD  126524  Unclassified 

A  phenomenological  theory  of  mechanical  breakdown 
phenomena  Is  presented  In  the  form  of  a  "pure  death" 
stochastic  process.  It  Includes  as  a  special  case,  a 
theory  recently  proposed  by  Coleman,  but  the  method 
of  analysis  can  be  used  for  more  general  studies  of 
breakdown  phenomena.  (Contractor's  abstract) 


MDU.13.009 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

EFFECT  OF  DEFECTS  ON  SPIN  INTERACTIONS  IN  A 
SIMPLE  CUBIC  LATTICE,  by  A.  lelhara.  May  1957, 
36p.  (Technical  note  no.  BN-97)  (AFOSR-TN-57-263) 
(AF  18(600)1315)  AD  126562  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C„  Apr.  25-27,  1957. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  II, 
v.  i  JSti,  Apr.  25,  1957. 


Also  published  In  Phye.  Rev.,  v.  108:  819-629,  Nov.  1, 
1957. 

Effects  of  lattice  defects  such  as  foreign  atoms  or  holee 
on  spin-spin  Interactions  In  a  simple  cubic  lattice  are 
calculated  by  using  the  so-called  spherical  model  de¬ 
veloped  by  Montroll,  Berlin  and  Kac,  and  others.  In  the 
case  when  the  concentration  of  defects  Is  low  and  the 
distance  between  any  pair  of  defects  is  large,  the  exact 
positions  of  defects  are  not  Important  and  the  exceee 
free  energy  and  other  thermodynamical  functions  are 
determined  by  the  concentration  and  the  nature  of  defects. 
The  Langevln  -  Curie  law  of  magnetic  susceptibility  le 
modified  because  of  the  presence  of  defects.  The  ferro¬ 
magnetic  curie  point  is  also  determined  by  defects  and 
It  Is  a  linear  function  of  defects  when  the  concentration 
Is  not  large.  In  the  case  when  defect  atome  have  stronger 
exchange  interactions  with  their  neighbors  than  the  rest 
of  nearest  neighbors,  the  Curie  point  Is  raised  and  the 
specific  heat  ve  temperature  curve  le  enhanced.  The  re¬ 
verse  le  true  when  defect  atome  have  weaker  exchange 
interactions.  (Contractor’s  abstract) 


MDU.  13:010 

Maryland  U.  Inst,  for  Fluid  Dynamlce  and  Applied 
Mathematics,  College  Park. 

THE  MEAN  FIRST  PASSAGE  TIME  FOR  A  RANDOM 
WALKER  AND  ITS  APPLICATION  TO  CHEMICAL  KI¬ 
NETICS,  by  S.  K.  Kim.  June  1957,  31p.  (Technical  note 
no.  BN- 100)  (AFOSR-TN-57-326)  (AF  18(600)1315) 

AD  132398  Unclassified 

Also  published  In  Jour.  Chem.  Phys.,  v.  28:  1057-1067, 
June  195ft. 

The  mean  first  passage  time  for  a  random  walk  with  re¬ 
flecting  and  absorbing  barriers  Is  computed  by- assuming 
Onsager's  reciprocal  relation  for  the  transition  proba¬ 
bilities.  The  result,  which  Is  valid  for  an  arbitrary  di¬ 
mensional  random  walk,  appears  ae  a  quotient  of  deter¬ 
minants  whose  elements  are  the  transition  probabilities 
and  the  Initial  distribution.  For  the  one  dimensional 
case,  this  result  Is  written  as  a  series  which  converges 
rapidly  when  neareet  neighbor  transitions  predominate; 

In  fact,  the  series  reduces  to  a  closed  form  for  the  case 
when  only  nearest  neighbor  transitions  are  allowed,  and 
always  converges  for  the  case  when  only  nearest  and 
next-nearest  transitions  are  allowed.  Montroll  and 
Shuler's  computation  of  the  mean  first  passage  time  for 
the  case  of  the  truncated  harmonic  oscillator  model  of  a 
diatomic  molecule  Is  simplified  and  extended  to  an  arbi¬ 
trary  Initial  distribution.  In  addition,  the  mean  first 
passage  time  for  the  case  of  enharmonic  oscillator  mo<!el 
Is  computed  by  using  the  transition  probability  obtained 
by  Shuler,  Baxley  and  Montroll.  In  terms  of  the  mean 
first  passage  time,  the  range  of  validity  of  the  equilib¬ 
rium  theory  In  chemical  kinetics  is  discussed.  (Contrac¬ 
tor's  abstract) 
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MDU. 13:011 

Maryland  U.  Inst,  (or  Fluid  Dynasties  and  Applied 
Mathematics,  College  Park. 

DEFECTS  ON  A  DIPOLE  LATTICE,  by  A.  Islhara. 

June  1957,  17p.  (Technical  rept.  no.  76)  (AFOSR-TN- 
57-387)  (AF  18(600)1315)  AD  132462  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  29-Feb.  1,  1656. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  n, 
v.  3:  42,  Jan.  29,  1958. 

Also  published  in  Jour.  Chem.  Phys.,  v.  27:  1174-1179, 
Nov.  1957. 

Effects  of  defects  on  dipole  Interactions  in  a  simple 
cubic  lattice  are  calculated  using  the  spherical  model 
developed  by  Berlin  and  Thomsen,  Lax,  and  others. 

When  the  concentration  of  defects  is  small,  thermo¬ 
dynamical  functions  are  linearly  dependent  on  the  con¬ 
centration.  The  Curie  temperature  in  the  three-dimen¬ 
sional  lattice  is  raised  or  lowered  linearly  with  the  con¬ 
centration  according  to  whether  the  defects  have  stronger 
or  weaker  dipole  interactions  with  their  neighbors  than 
the  interactions  which  the  rest  of  atoms  have.  Lattice 
vacancies  also  reduce  the  Curie  temperature.  The 
specific  heat  and  electric  susceptibility  of  defect  lattice 
are  calculated.  In  the  presence  of  an  homogeneous  elec¬ 
tric  field,  there  exists  a  critical  field  which  is  influenced 
by  defects.  (Contractor's  abstract) 


MDU.13-.012 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

TENSOR  FORMALISM  FOR  COULOMB  INTERACTIONS 
AND  ASYMPTOTIC  PROPERTIES  OF  MULTIPOLE  EX¬ 
PANSIONS,  by  L.  Jansen.  Oct.  1657,  38p.  lncl.  tables. 
(Technical  note  no.  BN-113)  (AFOSR-TN-57-698) 

(AF  18(600)1315)  AD  136691  Unclassified 

Also  published  in  Phys.  Rev.,  v.  110:  661-666,  May  1, 

I95E 

A  tensor  notation  for  electric  multipole  interactions 
between  molecular  charge  distributions  is  developed  and 
applied  to  the  evaluation  of  first  and  second  order  inter¬ 
action  energies.  An  equivalence  theorem  between  cylin¬ 
drical^  symmetric  and  linear  assemblies  of  charge  is 
established.  The  mathematical  implications  of  using  a 
multipole  Taylor  expansion  in  regions  of  configuration 
space  where  the  series  has  no  validity  is  discussed  for 
the  first  and  second  orders  of  perturbation  theory. 
(Contrac1  'a  abstract) 


MDU.13:013 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

A  STUDY  OF  THE  RESTRICTED  RANDOM  WALK,  by 
R.  S.  Lehman  and  G.  H.  Weiss.  Nov.  1957,  23p.  incl. 
tables,  refs.  (Technical  note  no.  BN-115)  (AFOSR- 
TN-57-735)  (AF  18(600)1315)  AD  136722  Unclassified 

Also  published  in  Jour.  Soc.  Indust.  Appl.  Math.,  v.  6: 
257-278,  Sept.  1956. 

This  paper  treats  several  aspects  of  the  restricted  ran¬ 
dom  walk,  both  theoretically  and  numerically.  It  pre¬ 
sents,  for  the  first  time,  a  study  of  the  phenomenon  of 
"trapping"  in  such  random  walks.  A  proof  is  given  that 
such  trapping  must  occur  with  probability  one  in  most 
lattices.  An  ORDVAC  study  of  this  phenomenon  shows 
that  the  number  of  survivors  Is  very  nearly  an  expo¬ 
nentially  decreasing  function  of  the  number  of  steps.  A 
further  ORDVAC  study  of  the  mean  square  end-to-end 
distance  of  the  restricted  random  walk  is  made,  but 
sampling  difficulties  prevent  definitive  conclusions  from 
being  drawn.  (Contractor's  abstract) 


MDU.13:014 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

REMARKS  ON  THE  VIBRATIONS  OF  DIATOMIC 
LATTICES,  by  A.  A.  Maradudln,  P.  Maxur  and  others. 
[1958]  [22]p.  incl.  diagrs.  table,  refs.  (Technical  note 
no.  BN-114)  (A FOSR- TN- 57-737)  (AF  18(600)1315) 

AD  136723  Unclassified 

Also  published  in  Rev.  Modem  Phys.,  v.  30:  175-166, 

Jan.  1654. 

This  is  mainly  a  review  of  selected  topics  in  the  theory 
of  crystal  vibrations,  restricted  primarily  to  aspects 
which  the  authors  themselves  have  helped  develop.  The 
first  section  contains  an  Interesting  review  of  the  history 
of  the  analysis  of  vibration  spectra,  beginning  with  related 
work  of  Lord  Kelvin  and  Lord  Rayleigh  and  ending  with 
recent  attempts  to  analyze  singularities.  This  is  followed 
by  a  derivation  of  the  exact  spectrum  for  an  ordered  di¬ 
atomic  cubic  lattice  with  nearest  neighbor  forces  only. 

The  largest  part  of  the  paper,  however,  deals  with  vari¬ 
ous  methods  for  approximating  the  spectrum  of  disordered 
binary  alloys  forming  a  cubic  lattice  and  includes  a  dis¬ 
cussion  of  (1)  dilute  mixtures,  (2)  slightly  disordered 
structures,  and  (3)  completely  disordered  arrangements. 
(Math.  Rev.  abstract) 


AIR  FORCE  SCIENTIFIC  RESEARCH 


MDU.13:015  -  MDU.13:018 


MDU.13:015 

Maryland  U.  [Inst,  (or  Fluid  Dynamics  and  Applied 
Mathematics]  College  Park. 

INTERMOLECULAR  POTENTIAL  BETWEEN  LARGE 
MOLECULES,  by  A.  Isihara  and  R.  Koyama.  [1957]  [8]p. 
lncl.  diagrs.  table,  refs.  [AF  18(600)1315] 

Unclassified 

Published  in  Jour.  Phys.  Soc.  Japan,  v.  12:  32-39, 

Jan.  195*2. 

The  intermolecular  potential  between  spherical  poly¬ 
atomic  molecules  is  calculated,  assuming  the  Lennard- 
Jones  potential  between  atoms  of  polyatomic  molecules. 
Owing  to  the  distribution  of  atoms  in  polyatomic  mole¬ 
cules  the  degree  of  infinite  of  potential  is  lowered  when 
two  polyatomic  molecules  approach  each  other.  In  the 
case  of  uniform  distribution  of  atoms  in  polyatomic 
molecules,  the  degree  is  lowered  by  5  orders  and  the 
minimum  value  of  the  potential  is  proportional  to  the 
radius  of  polyatomic  molecule  and  to  the  square  of  the 
density  of  the  atoms.  At  large  intermolecular  distance, 
the  result  of  calculation  of  this  case  coincides  with  the 
results  of  Atoji  and  Lipscomb  and  of  Hamaker.  Calcu¬ 
lation  for  a  parabolic  distribution  of  atoms  is  also  given. 
The  temperature  and  molecular  weight  dependence  of 
the  second  vlrlal  coefficient  of  high  polymer  solutions 
are  explained  with  the  aid  of  calculated  potential  func¬ 
tion. 


MDU.13:016 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

THE  RELAXATION  EFFECTS  IN  MIXED  STRONG 
ELECTROLYTES,  by  L.  Onsager  and  S.  K.  Kim. 

[1957]  [15]p.  incl.  diagrs.  tables,  refs.  (In  cooperation 
with  Yale  U.  Sterling  Chemistry  Lab.,  New  Haven, 
Conn.)  [AF  18(600)1315]  Unclassified 

Published  in  Jour.  Phys.  Chem.,  v.  61:  215-229,  Feb. 
1957. 

The  separation  of  the  Onsager- Fuoss  equations  for  the 
modification  of  interionic  forces  by  conduction,  diffusion 
and  viscosity  in  mixed  electrolytes  is  greatly  facilitated 
with  the  aid  of  an  algebraic  device  which  was  Invented 
more  recently.  The  numerical  work  Involved  in  applying 
the  theory  to  mixtures  is  substantially  reduced.  While 
further  refinement  of  theory  has  not  been  undertaken, 
helpful  intermediate  results  have  been  obtained.  (Con¬ 
tractor's  abstract) 


MDU.13:017 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

WIEN  EFFECT  IN  SIMPLE  STRONG  ELECTROLYTES, 
by  L.  Onsager  and  S.  K.  Kim.  [1957]  [18]p.  incl.  diagrs. 
refs.  (In  cooperation  with  Yale  U.  Sterling  Chemistry 
Lab.,  New  Haven,  Conn.)  [AF  18(600)1315] 

Unclassified 

Published  in  Jour.  Phys.  Chem.,  v.  61:  198-215,  Feb. 
195?; 

Wilson's  computation  of  the  Wien  effect  in  strong  binary 
electrolytes  is  simplified  and  extended  to  simple  elec¬ 
trolytes  of  all  valence  types.  The  results  appear  as 
double  Integrals,  which  are  reduced  to  closed  form  by 
elliptic  substitutions.  Alternative  forms  for  evaluation 
by  descending  power  series  (for  high  field  intensities) 
or  by  numerical  quadrature  0>*st  for  low  field  intensi¬ 
ties)  are  described  in  detail.  (Contractor's  abstract) 


MDU.13:018 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

STUDIES  IN  NON- EQUILIBRIUM  RATE  PROCESSES, 
m.  THE  VIBRATIONAL  RELAXATION  OF  A  SYSTEM 
OF  ANHARMONIC  OSCILLATIONS,  by  N,  W.  Baxley, 

E.  W.  Montroll  and  others.  Jan.  1958  [15]p.  incl.  diagrs. 
(Technical  note  BN-118)  (AFOSR-TN-58-84)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  18(600)1315,  Office  of  Naval  Research,  and  Atomic 
Energy  Commission)  AD  148133  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  28:  700-705, 

Apr.  1458. - 

The  previous  work  on  vibrational  relaxation  of  a  system 
of  harmonic  oscillators  has  been  extended  to  a  system 
of  anharmonic  (Morse)  oscillators.  Numerical  solutions 
of  the  relevant  relaxation  equations  have  been  obtained 
on  the  ILLIAC  (University  of  Illinois  electronic  digital 
computer)  for  some  particular  cases  of  initial  6-function 
and  Boltzmann  distributions.  The  results  of  these  cal¬ 
culations  show  that  the  deviations  of  the  fractional  level 
population  from  the  harmonic  oscillator  values  are  very 
small,  being  of  the  order  of  the  anharmonicity  in  the  case 
of  relaxation  of  the  Initial  Boltzmann  distribution,  and 
about  five  times  the  anharmonicity  for  the  relaxation  of 
the  a-function  distribution.  A  general  analytical  pertur¬ 
bation  procedure  for  the  solution  of  the  relaxation  equa¬ 
tions  has  been  outlined  and  analytical  solutions  for 
several  special  cases  are  discussed  briefly. 
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MDU.13:019 

Maryland  U.  Inst,  (or  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

FREE  RADICAL  STATISTICS,  by  J.  L.  Jackson  and  E. 

W.  Montroll.  Feb.  1958,  lv.  lncl.  diagrs.  tables.  (Tech¬ 
nical  note  no.  BN-121)  (In  cooperation  with  National 
Bureau  of  Standards,  Washington,  D.  C.)  (AFOSR-TN- 
58-186)  (AF  18(600)1315)  AD  152219  Unclassified 

Also  published  in  Jcur.  Chem.  Phys.,  v.  28:  1101-1109, 
June  1958. 

On  the  basis  of  a  simplified  statistical  model,  average 
concentrations  of  trapped  free  radicals  condensed  from 
a  gaseous  mixture  are  calculated.  The  trapped  free 
radical  concentration  Is  obtained  as  a  function  of  the 
free  radical  concentration  In  the  gas  and  of  the  number 
of  nearest  neighbors  in  the  solid.  The  mathematical 
problem  presented  by  the  model  Is  solved  rigorously  in 
the  one  dimensional  case  (two  nearest  neighbors)  and 
approximately  for  arbitrary  numbers  of  nearest  neigh¬ 
bors.  Typical  calculated  percentages  of  trapped  free 
radicals  range  from  14%  for  a  simple  cubic  lattice  to 
10%  for  a  face-centered  cubic  lattice,  when  the  solid 
is  condensed  from  a  completely  dissociated  gaseous 
mixture.  (Contractor's  abstract) 


MDU.  13:020 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

THERMODYNAMIC  PROPERTIES  OF  A  DISORDERED 
LATTICE,  by  G.  [H.]  Weiss  and  A.  [A.]  Maradudin. 

Mar.  1958  [18]p.  lncl.  diagrs.  refs.  (Technical  note  no. 
BN-127)  (AFOSR-TN-58-277)  (AF  18(600)1315  and 
AF  18(600)1015)  AD  154179  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Abstract  published  In  Bull.  Vmer.  Phys.  Soc.,  Series  II, 
v.  3:  233,  May  1,  1958. 

Also  published  In  Jour.  Phys.  Chem.  Solids,  v.  7:  327- 
S«,  Dec.  1958. 

A  new  method  Is  presented  for  evaluating  additive  func¬ 
tions  of  the  normal  mode  frequencies  of  disordered 
Isotopic  lattices  as  a  perturbation-type  expansion.  The 
method  Is  constructive;  a  recipe  Is  given  for  writing 
down  the  general  term  of  the  expansion.  The  expression 
for  the  general  term  depends  only  on  the  evaluation  of- 
certain  sums  and  integrals.  A  further  advantage  of  the 
present  method  is  that  a  discussion  of  the  convergence 
of  the  resulting  series  solution  Is  possible.  This  is 
generally  difficult,  If  not  Impossible,  in  the  case  of  the 
usual  perturbation  expansions.  The  result  of  Prigogtne 
et  al.  (Physica,  v.  20-  383,  1954)  Is  rederived  and  gen¬ 


eralized  for  the  zero-point  energy  of  a  one-dimenslonal 
lattice  and  higher-order  terms  are  obtained  in  the  ex¬ 
pansion.  In  two  dimensions  the  agreement  between  the 
more  accurate  calculation  here  and  that  of  Prigogtne  et 
al.,  Indicates  that  their  use  of  the  Debye  frequency  spec¬ 
trum  as  a  zeroth  approximation  does  not  lead  to  appreci¬ 
able  error.  In  addition  to  a  calculation  of  additive  func¬ 
tions  of  the  normal  mode  frequencies,  a  discussion  Is 
presented  of  the  low-frequency  end  of  the  frequency-dis¬ 
tribution  function.  (Contractor's  abstract) 


MDU. 13:021 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

A  METHOD  FOR  EVALUATING  INTERACTION 
INTEGRALS,  by  A.  [A.]  Maradudin  and  G.  [H.]  Weiss. 
Feb.  1958  [2]p.  (Technical  note  no.  BN-126)  (AFOSR- 
TN- 58-278)  (AF  18(600)1315  and  AF  18(600)1015) 

AD  154180  Unclassified 

Also  published  In  Amer.  Jour.  Phys.,  v.  26:  499-500, 

Oct.  1958. 

Fourier  transform  methods  are  suggested  for  the  evalua¬ 
tion  of  multiple  Integrals  which  arlBe  in  electro-statics 
and  quantum  mechanics.  The  Fourier  transform  method 
reduces  the  interaction  Integral  Immediately  from  a 
sixfold  to  a  threefold  Integral.  The  potential  due  to  two 
Gaussian  charge  clouds,  one  of  which  Is  displaced.  Is 
calculated  as  an  example  of  the  method. 


MDU.  13:022 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

THE  DISORDERED  LATTICE  PROBLEM:  A  REVIEW, 
by  A.  A.  Maradudin  and  G.  H.  Weiss.  Apr.  1958  [26]p. 
lncl.  diagrs.  refs.  (Technical  note  no.  BN-132) 
(AFOSR-TN-58-372)  (AF  18(600)1315  and  AF  18(600)- 
1015)  AD  154278;  PB  135362  Unclassified 

Also  published  in  Jour.  Soc.  Indust.  Appl.  Math.,  v.  6: 
302-319,  Sept.  1958. 

A  review  was  made  of  the  disordered  lattice  problem 
which  arises  In  the  study  of  thermodynamic  properties 
of  binary  alloys.  The  first  work  on  this  problem  was 
done  by  Dyson  (Phys.  Rev.,  v.  92:  1331,  1953)  who  re¬ 
duced  the  one  dimensional  problem  to  the  solution  of  a 
non-linear  Integral  equation.  Further  investigations 
were  made  of  the  one-dimenslonal  problem,  but  no 
substantial  progress  has  been  reported  to  date.  Other 
approximate  procedures  based  on  perturbation  theory 
are  discussed.  (Contractor’s  abstract) 
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MDU.13:023  -  MDU.13:027 


MDU.13:023 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

VIBRATIONS  OF  A  GENERALIZED  DIATOMIC  LAT¬ 
TICE,  by  A.  A.  Maradudin  and  G.  H.  Weiss.  June  1658 
[10]p.  incl.  diagrs.  refs.  (Technical  note  no.  BN-140) 
(AFOSR-TN-58-507)  (AF  18(600)1315  and  AF  18(600)- 
1015)  AD  158318  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  29:  631-634, 
Sept.  1958. 

The  vibrational  frequency  spectra  of  diatomic  linear 
lattices  which  are  more  general  than  the  diatomic  lattice 
treated  by  Kelvin,  and  more  recently  by  Montroll, 

Mazur  and  Potts  are  studied.  For  example,  using 
methods  introduced  by  Asahi  and  Hori  and,  Mazur  and 
Hoffman,  the  properties  of  a  chain  with  the  configuration 
AABAAB...,  were  studied.  Some  general  results  are 
given  for  the  long  wave  length  behavior  of  the  frequency 
spectrum  for  periodic  and  disordered  linear  lattices. 


MDU. 13:024 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

SOME  REMARKS  ABOUT  FREQUENCY  SPECTRUM  OF 
CRYSTAL  LATTICES,  by  J.  Perettl.  Aug.  1958,  35p. 
incl.  refs.  (Technical  note  no.  BN-145)  (AFOSR-TN- 
58-775)  (AF  18(600)1315)  AD  201921  Unclassified 

Also  published  in  Jour.  Phys,  Chem.  Solids,  v.  12:  216- 
232,  Feb.  1960. 

A  general  method  is  given  for  the  calculation  of  the 
frequency  distribution  of  a  crystal  lattice  in  terms  of 
the  known  atomic  force  constants.  This  formalism  is 
used  to  calculate  the  frequency  spectrum  for  special 
lattices,  to  investigate  the  singularities  of  the  spec¬ 
trum  and  to  derive  the  low  temperature  expansion  of 
the  spectrum.  The  analytical  nature  of  the  spectrum 
of  a  one-dimensional  lrttice  has  been  investigated. 


MDU.13:025 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

A  METHOD  FOR  EVALUATING  CERTAIN  LATTICE 
SUMS,  by  A.  A.  Maradudin  and  G.  H.  Weiss.  Sept.  1958, 
6p.  incl.  tables.  (Technical  note  no.  BN- 148)  (AFOSR- 
TN- 58-927)  (AF  18(600)1315  and  AF  18(600)1015) 

AD  204737;  PB  137776  Unclassified 


A  rapidly  convergent  method  for  evaluating  a  certain 
class  of  lattice  sums  by  the  use  of  asymptotic  series  is 
presented.  The  method  is  illustrated  by  applying  it  to 
the  evaluation  of  lattice  sums  previously  studied  by 
Benson  and  Schreiber. 


MDU.  13:026 

[Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park]. 

SCREW  DISLOCATION  CORE  STRUCTURES  IN  SODIUM 
CHLORIDE.  I  (Abstract),  by  A.  A.  Maradudin.  [1958] 

(l]p.  [AF  18(600)1315]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3:  233, 
May  1,  1958. 

The  positions  of  the  ion  rows  at  the  core  of  a  screw  dis¬ 
location  in  sodium  chloride  have  been  calculated  by  mini¬ 
mizing  semi -analytically  the  energy  of  interaction  of 
these  rows  with  themselves  and  the  rest  of  the  lattice. 

A  Bom-Mayer  expression  is  used  for  the  interionic  po¬ 
tential  function,  and  during  the  relaxation  of  the  positions 
of  the  central  ion  rows  all  rows  outside  these  are  held 
fixed  in  the  positions  calculated  by  elastic  theory.  The 
numerical  results  Indicate  that  this  last  restriction  can 
lead  to  physically  unrealistic  results.  Values  for  the 
relaxation  displacements  and  energy  changes  will  be 
presented. 


MDU. 13:027 

[Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park] . 

THE  SCREW  DISLOCATION  IN  A  HOOKE  IAN  LATTICE 
(Abstract),  by  A.  A.  Maradudin.  [1958]  [l]p.  [AF  18- 
(600)1315]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc,,  Series  n,  v.  3:  233, 
May  1,  1956. 

A  simple  model  of  a  screw  dislocation  in  a  crystal 
lattice  in  which  each  atom  interacts  with  its  neighbors 
through  Hooke's  law  forces  is  presented,  and  expressions 
for  the  displacement  component  and  strain  energy  are 
obtained.  Applications  of  the  model  to  screw  dislocations 
in  alkali-halide  crystals  are  discussed. 


Also  published  in  Canad.  Jour.  Phys.,  v.  37:  170-173, 
Feb.  1659. 
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MDU. 18:001 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

A  NEW  EXPERIMENTAL  APPROACH  TO  THE 
ANALYSIS  OF  COMPRESSOR  PERFORMANCE.  APPLI¬ 
CATION  OF  THE  BOMELBURG  SPARK  METHOD  TO 
THE  MEASUREMENT  OF  DIRECTIONAL  VELOCITY 
TRAVERSES  AT  THE  OUTLET  OF  AN  IMPELLER,  by 
J.  Herzog.  Jan.  1057,  9p.  illus.  dlagrs.  (Technical 
note  no.  BN-90)  (AFOSR-TN-57-3)  (AF  18(603)92) 

AD  115035  Unclassified 

Transverse  measurements  were  made  of  the  direction 
and  magnitude  of  the  Instantaneous  absolute  velocity  ex¬ 
tending  across  the  blade  channel  at  the  outlet  of  a  ro¬ 
tating  aircraft  supercharger  Impeller  by  means  of  a 
ipark  technique.  The  Impeller  was  operated  at  open 
hrottle  condition.  It  was  rotated  at  a  speed  greaUy  re¬ 
cced  below  normal  because  of  limitation  of  drive  power. 
1  he  measured  data  were  analyzed  and  related  to  the 
'.eslgn  constants  of  the  Impeller.  Results  give  an  insight 
into  the  quaUtative  nature  of  the  flow,  and  indicate  that 
.'■trther  experience  Is  necessary  to  determine  the  attain¬ 
able  accuracy  of  the  method. 


MDU.18:002 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  AppUed 
Mathematics,  College  Park. 

CHARACTERISTICS  OF  THE  TECHNIQUE  OF  AERO¬ 
DYNAMIC  INVESTIGATION  BY  MEANS  OF  SERIES 
OF  ELECTRIC  SPARKS,  by  J.  Herzog,  J.  R.  Weske  and 
others.  July  1057  [66]p.  lncl.  Ulus,  dlagrs.  (Technical 
note  no.  BN-105)  (AFOSR-TN-  57-350)  (AF  18(603)02; 
continuation  of  AF  18(600)803)  AD  132432 

Unclassified 

The  InvesUgaUons  of  Bomelburg  (See  MDU.  10:005)  on 
the  technique  of  generating  series"oTelectrlc  sparks  at 
high  frequencies  for  use  in  aerodynamic  investigations 
were  supplemented  to  establish  the  characteristics  of 
this  method  of  measurement  and  to  determine  its  accu¬ 
racy  and  Umlts  of  appUcablUty.  Single  electric  sparks 
of  widely  varying  energy  were  produced  across  a  spark 
gap  placed  into  a  SchUeren  bench.  The  motion  of  the  air 
heated  by  the  spark  was  studied  by  photographing  the 
momentary  Schlieren  Image  produced  by  a  flash  of  Ught 
triggered  at  brief  systematically  varied  periods  after 
the  termination  of  the  spark.  A  condenser  was  used  to 
apply  30,000  v  across  a  1-cm  spark  gap.  The  duration 
of  the  spark  was  varied  from  3.5  to  200  nsec,  and  the 
time  delay  between  the  termination  of  the  spark  and  the 
beginning  of  the  Ught  flash  varied  from  0  to  1000  nsec. 
Resuits  indicated  that  the  body  of  hot  gas  produced  by 
the  rpark  retains  its  initial  shape  for  about  30  nsec  but 
disintegration  begins  within  100  nsec.  Theory  and  ex¬ 
periment  led  to  the  conclusions  that  (i)  the  deviation  of 
parabolic  spark  traces  is  less  than  10%  for  spark  traces, 


MDU.  18:001  -  MDU.18:004 


the  height  of  which  does  not  exceed  30%  of  their  base 
length,  and  (2)  deviations  for  sinusoidal  displacement 
curves  are  25  times  larger  than  for  parabolas.  The  spark 
wake  in  colder  air  rose  at  a  nearly  constant  rate  (0.4 
fps).  At  supersonic  speeds  the  electric  discharge  tended 
to  foUow  the  shock  waves.  Theoretical  relations  are 
appended  for  the  observed  deviation  of  spark  paths  from 
curved  displacement  profiles  of  an  air  stream.  These 
served  as  a  basis  for  the  experimental  caUbratlon  In 
PolsseuiUe  flow.  The  following  appendices  are  attached: 

I.  Analysis  of  the  Deviation  of  Spark  Paths  from  the 
Curved  Displacement  Profile  of  the  Fluid;  n.  The  Tem¬ 
perature  Field  of  Two  Instantaneous  Semi-Infinite  Straight 
Line  Sources  Joining  at  Right  Angles  In  a  Homogeneous 
Three-Dimensional  Heat  Conducting  Medium;  and  HI.  On 
the  Measurement  of  Wind  (Tunnel)  Velocity  Distributions 
by  the  Electric  Spark  Method. 


MDU.18:003 

Maryland  U.  [Inst,  for  Fluid  Dynamics  and  AppUed 
Mathematics]  CoUege  Park. 

A  NEW  EXPERIMENTAL  METHOD  FOR  THE  INVESTI¬ 
GATION  OF  FLOW  IN  TURBOMACHINES,  by  J.  Herzog 
and  J.R,  Weske.  [1057]  Up.  lUus.  [AF  18(603)02] 

Unclassified 

Presented  at  annual  meeting  of  the  Aeronaut  Research 
Organization  (DVL)  and  Soc.  for  Aeronaut.  Research 
(WGL),  Essen  (Germany),  Apr.  0-12,  1057. 

Presentation  is  made  of  an  electric  spark  technique  for 
die  experimental  investigation  of  Instantaneous  local  con¬ 
ditions  of  flow,  for  which  in  present  practice  hot  wire 
anemometry  of  piezoelectric  pressure  and  similar  tech¬ 
niques  of  measurements  are  appUed.  This  technique, 
devised  for  general  aerodynamic  measurements  by  H. 
Bomelburg  and  adapted  to  the  Investigation  of  flow  in 
turbomachines  by  J.  Herzog  makes  use  of  series  of  high 
frequency  electric  sparks.  It  permits  the  visual  observa¬ 
tion  and  the  measurement  of  magnitude  and  direction  of 
local  velocity  vectors,  averaged  over  a  few  Msec,  in  non¬ 
steady  three-dimensional  fields  of  flow.  The  method 
should  be  useful  especlaUy  In  the  investigation  of  steady 
or  non-st*ady  transonic  flow  past  fixed  or  moving  blade 
rows.  Merits,  as  well  as  Umitatlons,  of  the  spark  tech¬ 
nique  are  discussed  in  connection  with  the  presentation 
of  results  of  tests.  PossibiUties  of  appUeation  to  the 
solution  of  problems  of  research  and  development  are 
illustrated  by  examples  of  measurements  carried  out  on 
centrifugal  and  axial  flow  compressor  rotors. 


MDU.  18:004 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

APPLICATION  OF  THE  ELECTRIC  SPARK  ME  THOD 
TO  THE  INVESTIGATION  OF  TRANSONIC  FLOW  PAST 
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MDU.  18:005;  MDU.  19:001-003 


AIRFOILS  AND  AIRFOIL  GRIDS,  by  J.  R.  Weske.  Apr. 
1958  [10]p.  lncl.  illus.  (Technical  note  no.  BN-128) 
(AFOSR-TN-58-304)  (AF  18(603)92)  AD  154214 

Unclassified 

Experimental  evidence  is  presented  and  analyzed  In 
order  to  substantiate  that  the  electric  spark  technique 
is  an  effective  tool  for  the  experimental  study  of  phe¬ 
nomena  of  high  speed  and  In  particular  for  transonic 
flow.  It  is  considered  to  be  especiai’y  suitable  for  the 
investigation  of  three-dimensional  and  nonsteady  char¬ 
acteristics  of  high  speed  flows.  (Contractor's  abstract, 
modified) 


MDU.18-.005 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

THREE-DIMENSIONAL  FLOW  IN  AXIAL  TURBO¬ 
MACHINES,  by  J.  R.  Weske.  Final  rept.  Apr.  1,  1958, 
4p.  (AFOSR-TR-58-53)  (AF  18(603)92)  AD  154244 

Unclassified 

Experimental  work  was  carried  out  on  rotating  blade 
rows  of  both  the  axial  flow  and  the  radial  flow  type,  and 
on  fixed  airfoil  grids.  The  technique  of  electric  sparks 
in  the  Improved  form  developed  by  Bomelburg  was  used 
in  order  to  cope  with  the  three-dimensional  and  non¬ 
steady  features  of  the  flows  encountered.  To  meet  the 
requirements  posed  by  the  given  task  for  qualitative 
survey  as  well  as  for  quantitative  measurements  of  the 
flow,  the  electric  spark  method  was  calibrated  and 
adopted.  It  was  shown  that  the  accuracy  of  the  electric 
spark  method  Increases  with  air  speed  ind  that  this 
method  is  especially  suitable  as  a  technique  of  measure¬ 
ment  at  transonic  and  supersonic  speeds.  Investigations 
of  a  rotating  axial  flow  blade  row  were  conducted  with 
a  rotating  system  of  mirrors.  Systematic  measure¬ 
ments  at  the  discharge  of  a  rotating  hirbo-  supercharger 
impeller  were  carried  out.  Further  investigations  with 
the  electric  spark  technique  were  made  in  a  suction 
wind  tunnel  of  transonic  flows  past  individual  airfoils  in 
grid  arrangement. 


MDU. 19:001 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

SONIC  LIMIT  SINGULARITIES.  PART  1.  GENERAL 
THEORY,  by  G.  S.  S.  Ludford  and  S.  H.  Schot.  May 
1958,  20p.  incl.  diagrs.  (Technical  note  no.  BN- 134) 
(AFQSH-TN-58-398)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  u  .der  AF  49(638)154  and 
Office  of  Ordnance  Research  under  DA  36-034-ord-1486) 
AD  154307  Unclassified 

Also  published  in  Arch.  Rational  Mech.  Anal.,  v.  2:  160- 
172,  1958. 


A  new  classification  of  limit  singularities  which  may 
occur  on  the  sonic  line  is  given  which  is  based  on  the 
vanishing  of  the  stream  functions  *  and  ♦g.  The  proper¬ 
ties  of  the  corresponding  flows  are  investigated,  and  it 
is  shown  that  every  sonic  limit  singularity  must  lie  on 
a  sonic  or  a  supersonic  limit  line. 

MDU.  19:002 

Maryland  U.  Inst,  tor  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

THE  STRUCTURE  OF  A  HYDROMAGNETIC  SHOCK  IN 
STEADY  PLANE  MOTION,  by  G.  S.  S.  Ludford.  Apr. 

1958  [26]p.  incl.  diagrs.  (Technical  note  no.  BN-131) 
(AFOSR-TN-58-418)  (AF  49(638)154)  AD  158221; 

PB  134620  Unclassified 

Also  published  in  Jour.  Fluid  Mech.,  v.  5:  67-80,  Jan. 
1959. 

This  paper  considers  the  one  dimensional  transition 
solutions  of  the  equations  of  steady  plane  wave  motion 
of  an  electrically  conducting  perfect  viscous  gas  in  the 
presence  of  a  magnetic  field  in  its  own  plane,  on  the  basis 
of  classical  continuum  theory.  (Contractor's  abstract) 


MDU.  19:003 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

SONIC  LIMIT  SINGULARITIES.  PART  □.  EXAMPLES, 
by  G.  S.  S.  Ludford  and  S.  H.  Schot.  May  1958  (30]p. 
incl.  diagrs.  (Technical  note  no.  BN-135)  (AFOSR-TN- 
58-419)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  49(638)154  and  Office  of  Ord¬ 
nance  Research  under  DA  36-034-ord-l486) 

AD  158222  Unclassified 

Also  published  in  Arch.  Rational  Mech.  Anal.,  v.  2:  1 73- 
190,  1958. 

Previously  developed  theory  (item  no.  MDU.19:001)  is 
extended  to  an  investigation  of  the  case  of  a  general 
separation  constant  n>0to  show  that  the  corresponding 
class  of  flows  has  certain  well  defined  geometrical  fea¬ 
tures.  For  n  less  than  a  certain  value  nQ,  a  typical  sonic 

limit  line  flow  in  the  physical  plane  represents  a  com¬ 
pressible  analog  of  the  incompressible  flow  about  a  cor¬ 
ner  with  a  certain  ccrner  angle  and  must  be  envisaged 
as  taking  place  on  a  quadruply  sheeted  surface.  The 
sheets  are  joined  at  a  supersonic  limit  line  which  has  the 
shape  of  a  portion  of  a  hypocycloid  (n  *  1)  or  epicycloid 
(n  *  1).  For  n  <  1,  portions  of  the  same  sheet  overlap 
in  the  targe.  The  shape  of  the  sonic  limit  line  is  dis¬ 
cussed  when  solutions  corresponding  to  different  n  are 
superposed.  In  this  case  the  su[>ersonic  limit  line  can 
be  eliminated  and  an  isolated  sonic  limit  line  is  obtained. 
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MDU.19:004 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 


tions  u  +  au  +  bu  +  cu  +  du  +  eu  +  fu  +  gu 
xyz  xy  xz  yz  x  y  z 

h(x,  y,  z)  and  +  au^  +  buy  +  cu  •  f(x,y,u,ux,uy). 
(Contractor's  abstract) 


SMALL  PERTURBATIONS  IN  HYDROMAGNETICS, 
FREE  OSCILLATIONS  IN  A  RECTANGULAR  BOX,  AND 
THE  PERFECTLY  CONDUCTING  GAS,  by  G.  S.  S. 
Ludford.  July  1958,  24p.  lncl.  diagrs.  (Technical  rept. 
no.  BN-143)  (AFOSR-TN-58-700)  (AF  49(838)154) 

AD  162234  Unclassified 

This  paper  treats  the  small  perturbations  of  an  elec¬ 
trically  conducting  inviscld  gas  In  the  presence  of  a' 
uniform  undisturbed  magnetic  field.  In  particular  the 
free  oscillations  In  a  rectangular  box  are  determined 
and  used  to  examine  the  limit  of  Infinite  conductivity. 
(Contractor’s  abstract) 


MDU.  20: 002 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

THE  SOLUTION  AND  HUYGENS'  PRINCIPLE  FOR  A 
SINGULAR  CAUCHY  PROBLEM,  by  D.  W.  Fox.  July 
1958,  37p.  lncl.  illus.  (Technical  note  no.  BN-137) 
(AFOSR-TN- 58-568)  (AF  49(638)228)  AD  158387; 

PB  135570  Unclassified 

Also  published  in  Jour.  Math,  and  Mech.,  v.  8:  197-219, 
Mar.  1959. 


MDU.  19:005 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

RAYLEIGH’S  PROBLEM  IN  HYDROMAGNETICS: 
IMPULSIVE  MOTION  OF  A  POLE-PIECE,  by  G.  S.  S. 
Ludford.  Nov.  1958,  2  lp.  (Technical  note  no.  BN-151) 
(AFOSR-TN-58-1073)  (AF  49(638)154)  AD  207242 

Unclassified 

Also  published  In  Arch.  Rational  Mech.  Anal.,  v.  3: 
14-2*7,  1958. 

Consideration  was  given  to  the  motion  of  an  Incompres¬ 
sible,  viscous,  electrically  conducting  fluid  contained 
between  the  parallel,  plane,  pole-pieces  y  -  0,h,  of  a 
permanent  magnet  which  provides  a  uniform  external 
field  In  the  y  -  direction.  Starting  at  time  t  ■=  0,  with 
fluid  at  rest,  the  magnet  Is  made  to  move  uniformly  in 
the  negative  x  -  direction.  (Contractor's  abstract) 


MDU.  20:001 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

ON  HIGHER  ORDER  BOUNDARY  VALUE  PROBLEMS 
FOR  HYPERBOLIC  PARTIAL  DIFFERENTIAL  EQUA¬ 
TIONS  IN  TWO  AND  THREE  VARIABLES,  by  A.  K. 

Aziz.  July  1958,  55p.  refs.  (Technical  note  no.  BN-130) 
(AFOSR-TN-58-566)  (AF  49(638)228)  AD  158385; 

PB  1355C3  Unclassified 

Also  published  In  Jour.  Math,  and  Mech.,  v.  10:  71-82, 
Jan.  1961. 

The  purpose  of  this  paper  Is  to  consider  certain 
boundary  value  problems  of  IngersoU's  type  winch  may 
involve  higher  order  partial  derivatives  In  the  boundary 
conditions,  for  the  hyperbolic  parti  ;  'ifferential  equa- 


Thls  paper  gives  an  explicit  solution  in  the  large  of  the 
singular  Cauchy  problem  for  the  hyperbolic  equation 

U  +  (k/t)Ut  «  b  1  (Ux^  +  (Aj/XjlU)  with  the  Initial 

data  U(x,0)  *  f(x)  and  Ut(x,0)  *  0,  for  all  1  -  1,2,... ,m. 

The  exact  range  of  the  parameter  k  for  which  the  solu¬ 
tion  Is  given  by  an  Integral  operator  Is  determined.  For 
all  other  non-exceptional  values  of  k  the  solution  Is  ob¬ 
tained  by  a  recursive  procedure  which  yields  the  analytic 
continuation  of  the  integral  In  terms  of  k.  The  question 
of  uniqueness  is  extensively  treated.  A  main  part  of  the 
investigation  is  devoted  to  the  formulation  of  a  necessary 
and  sufficient  criterion  for  Huygens’  principle  and  the 
comparison  of  it  to  the  corresponding  results  for  the 
regular  Cauchy  problem  and  for  the  singular  Cauchy 
problem  for  the  Euler-Poisson-Darboux  equation.  (Con¬ 
tractor’s  abstract,  modified) 


MDU.20:003 

Maryland  U.  [Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics]  College  Park. 

ON  THE  GENERAUZED  RADIATION  PROBLEM  OF 
WEINSTEIN,  by  J.  L.  Lions.  Nov.  1958,  2Bp. 

(Technical  note  no.  BN- 149)  (AFOSR-TN-58-1039) 

(A  F  49(638)228)  AD  206575  Unclassified 

Also  published  in  Jour.  Math,  and  Mech.,  v.  8:  873-888, 
Nov.  1959. 

Hie  generalized  radiation  problem  of  Weinstein  (Item 
no.  MDU. 09:013)  is  to  find  a  distribution  u(x,y)  in  the 
half  plane  v  *0  which  satisfies  u^-u^  -(k/y)uy  *  0  with: 

(1)  u(x,y)  -0  for  x  -  y,  and  (2)  u(x,0)  *  F(x)  where  k  is  a 
complex  number.  Weinstein  has  proved  the  existence 
of  a  solution  u  for  -*  <  k  *  1  and  for  functions  F  that  are 
smooth  enough.  The  existence  and  uniqueness  of  u  has 
now  been  extended  to  the  case  In  which  (1)  -*  *  Re  k  <  1 
and  without  any  condition  on  F,  and  (2)  the  most  general 
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hypothesis  on  u  is  used.  The  impossibility  of  solving 
the  problem  for  Re  k  >  1  has  been  demonstrated. 


MDU.20:004 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

THE  DIRICHLET  PROBLEM  FOR  THE  WAVE  EQUA¬ 
TION,  by  D.  W.  Fox  and  C.  Pucci.  [1958]  [28]p.  inel. 
refs.  (AF  49(638)228)  Unclassified 

Published  in  Ann.  Mat.  Pura  Appl.,  ▼.  46:  155-182,  1958. 

A  vibrating  string  fixed  at  both  ends  is  considered  as 
an  example  of  the  Dirlchlet  problem  for  the  wave  equa¬ 
tion.  Hie  problem  is  related  to  the  study  of  a  functional 
equation  for  which  trigonometric  solutions  are  given. 
The  instability  of  the  solutions  to  small  changes  in  the 
boundary  data  is  illustrated.  The  computation  of  the 
solution  in  the  case  of  boundary  data  which  are  approxi¬ 
mate  is  shown  to  be  possible. 


MDU.21:001 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

THE  SECOND  APPROXIMATION  TO  THE  STRESS 
TENSOR  AND  THE  HEAT  FLUX  VECTOR  IN  A  GAS 
FOR  KROOK'S  FORM  OF  THE  COLLISION  EQUATION, 
by  H.-T.  Yang.  July  1958,  lOp.  (Technical  note  no.  BN- 
142)  (AFOSR-TN-58-753)  (AF  49(638)401)  AD  201612 

Unclassified 

Hie  present  note  supplements  Chapter  IV  of  "Selected 
Topics  from  the  Theory  of  Gas  Flow  at  High  Tempera¬ 
tures"  by  J.  M.  Burgers.  The  second  approximation 
to  the  heat  flux  vector  in  a  gas  la  obtained.  The  second 
approximation  to  stress  and  heat  flux  based  on  Krook's 
equation  are  compered  with  those  given  by  Ikenberry 
and  Trueadell  based  on  the  complete  Boltzmann  equa¬ 
tion  for  a  Maxwellian  gas. 


MDU. 21:002 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park. 

ON  THE  MECHANISM  OF  THERMAL  IONIZATION 
BEHIND  STRONG  SHOCK  WAVES,  by  H.  D.  Weymann. 
July  1958  [40]p.  incl.  Ulus,  dlagrs.  refs.  (Technical 
note  no.  BN-144)  (AF08R-TN-58-788)  (AF  49(638)- 
401)  AD  203113  Unclassified 

Hie  ionization  process  behind  shock  waves  in  noble 
gases  has  been  investigated,  -t  was  found  that  In  the 
initial  stage,  ionization  follows  a  two  step  process  In 
which  a  given  atom  is  raised  to  the  first  excited  elec¬ 


tronic  state  by  collision  with  another  atom.  Ionization 
is  achieved  after  a  second  collision  with  an  atom  having 
sufficient  relative  translational  energy  to  complete  the 
process.  It  was  not  necessary  to  postulate  that  Impuri¬ 
ties  influence  the  ionization  rate  of  the  noble  gas.  The 
theoretlcaUy  derived  temperature  and  density  depend¬ 
ence  of  the  ionization  relaxation  time  is  in  agreement 
with  the  experimental  results  obtained  by  a  number 
of  different  methods.  A  comparison  of  the  absolute 
values  of  the  relaxation  times  obtained  theoretically 
and  experlmentaUy  permits  an  evaluation  of  the  cross 
sections  for  excitation  and  ionization  by  atom-atom 
collisions.  (Contractor's  abstract) 


MDU. 15:002 

Maryland  U.  Inst,  of  Molecular  Physics,  CoUege  Park. 

MOLECULAR  SCATTERING  BY  AN  EXPONENTIAL 
POTENTIAL,  by  E.  A.  Mason.  Feb.  1,  1957,  Up.  incl. 
dlagr.  refs.  (Kept.  no.  IMP-OSR-2)  (AF06R-TN-57- 
44)  (AF  18(600)1562)  AD  115082  Unclassified 

A  method  is  given  for  analyzing  the  results  of  small 
angle  scattering  measurements  in  terms  of  an  inter- 
molecular  potential  energy  which  can  be  represented  as 
a  decreasing  exponential.  A  small  angle  approximation 
is  used  throughout,  which  permits  the  calculations  to  be 
performed  analytically.  As  an  example,  the  scattering 
of  Hj+  by  He  is  considered,  and  the  present  method 

shown  to  be  a  considerable  Improvement  over  the  previ¬ 
ous  Interpretation  in  terms  of  an  Inverse  power  potential 
energy  function.  The  same  method  can  also  be  applied 
to  other  algebraic  forms  of  potential  energy  functions. 
(Contractor's  abstract) 


MDU. 15:003 

Maryland  U.  Inst,  of  Molecular  Physics,  College  Park. 

CALCULATION  OF  SECOND  VIRIAL  AND  JOULE- 
THOMSON  COEFFICIENTS  OF  GASES  AT  VERY  HIGH 
TEMPERATURES,  by  E.  A.  Mfeton.  Feb.  18,  1957,  9p. 
incl.  dlagrs.  (AFOSR-TN-57-811  (AF  18(600)1562) 

AD  120427  Unclassified 

Also  published  in  Indus.  Engineering  Chem.,  v.  50:  1033- 

1655,  July  1681. 

Formulas  are  given  for  the  second  virlal  coefficients 
and  zero-pressure  Joule-Thomson  coefficients  of  a  gas 
at  a  temperature  high  enough  that  all  molecular  en¬ 
counters  can  be  assumed  to  be  controlled  only  by  forces 
of  repulsion.  Two  forms  of  molecular  interaction  energy 
are  considered:  inverse  powers  and  exponentials.  The 
results  for  the  inverse  power  potential  are  not  new,  but 
are  for  the  physically  more  realistic  exponential,  for 
which  an  asymptotic  series  Is  given  of  which  Just  the 
first  term  Is  almost  always  sufficient.  As  an  example, 
the  second  virlal  coefficient  of  helium  Is  calculated  at 
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high  temperatures  from  an  exponential  potential  given 
by  Amdur  and  Harkness,  and  based  primarily  on  beam 
scattering  experiments.  The  agreement  with  experiment 
is  satisfactory.  The  asymptotic  formula  also  enables  a 
check  tu  be  made  un  a  semi-empirical  calculation 
scheme  purposed  by  Hlrschfelder  and  Eliason.  The 
accuracy  of  the  semi-empirical  scheme  is  somewhat 
disappointing,  and  a  modification  is  proposed. 


MDU.  15:004 

Maryland  U.  Inst,  of  Molecular  Physies,  College  Park. 

INTERACTION  ENERGIES  AND  SCATTERING  CROSS 
SECTIONS  OF  HYDROGEN  IONS  IN  HELIUM,  by  E.  A. 
Mason  and  J.  T.  Vanderslice.  Apr.  11,  1937,  40p.  incl. 
diagrr.  tables,  refs.  (AFOSR-TN-57-152)  (AF  18(600)- 
1?I2)  AD  126442  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  27:  917-927, 

Oct.  1947. 

The  interaction  energies  for  the  H+  -  He  and  H^+  -  He 
syetem  have  been  calculated  for  a  range  of  lntermiclear 
distances  and,  in  the  H2+  -  He  case,  for  two  different 

configurations.  The  results  are  used  to  analyze  the 
lon-ecatterlng  measurements  of  Simons  and  co-workers. 
It  has  been  found  that  the  predicted  scattering  crose 
sections  are  in  remarkable  agreement  with  the  meas¬ 
ured  ones,  provided  allowance  le  made  for  a  finite 
width  of  the  ion  beam.  This  agreement  Implies  that  the 
method  of  Interpreting  measured  crose  eections  in 
terms  of  molecular  forcee  is  correct,  and  that  epeciflc 
apparatus  effects  have  been  correctly  analyzed.  The 
present  calculations  suggest,  in  contrast  to  previous 
assumptions,  that  the  Important  forcee  are  ones  of  re¬ 
pulsion  rattier  than  attraction,  with  the  exception  of 
those  cases  where  chemical  binding  is  clearly  involved. 
It  also  appears  that  to  obtain  precise  force  Information 
of  physical  significance  from  such  scattering  measure¬ 
ments,  it  is  necessary  to  make  allowance  for  the  finite 
width  of  the  inn  b»»m.  This  has  been  Illustrated  for  the 

acatUnng  ol  Hj*  tons  in  helium.  Finally,  the  cross- 

section  equations  have  been  Integrated  for  the  case  of 
scattering  by  an  exponential  potential  and  by  a  Lennard- 
Jones  (8-4)  potential. 

MDU.  15:003 

Maryland  U.  Inst,  of  Molecular  Physics,  College  Park. 

SCATTERING  CROSS  SECTIONS  AND  INTERACTION 
ENERGIES  OF  LOW -VELOCITY  He*  IONS  IN  HELIUM, 
by  E,  A.  Mason  and  J.  T.  Vanderelice.  July  10,  1957 
[7]p.  Incl.  dlagre.  (AFOSR-TN-57-S75)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  18(600)1362  and  National  Advisory  Committee  for 
Aeronautics)  AD  136363  Unclassified 


MDU. 15:004  -  MDU.1S:007 


Also  published  in  Phys.  Rev.,  v.  108:  293-294,  Oct.  15, 


It  is  pointed  out  that  the  determination  of  lon-molecule 
forces  from  results  ol  measurements  ul  scattering  ol 
low-velocity  Ion  beams  in  gases  can  be  seriously  In 
error  unless  some  a  priori  knowledge  of  the  nature  of 
the  forces  is  available.  The  scattering  of  He*  in  He  Is 
chosen  as  an  Illustration.  The  elastic  and  charge  ex¬ 
change  cross  sections  calculated  from  Molseiwltschs' 
theoretical  force  laws  are  shown  to  be  in  good  agreement 
with  the  experimental  values  of  Cramer  and  Simons. 

The  force  law  determined  by  the  Utter  authors  directly 
from  their  measurements  Is  In  error  because  of  the 
assumption  of  an  Incorrect  form  and  the  failure  to  con¬ 
sider  the  two  interaction  states  Involved. 


MDU.  15:006 

Maryland  U.  Inst,  of  MolecuUr  Physics,  College  Park. 

INTERACTION  ENERGY  AND  SCATTERING  CROSS 
SECTIONS  OF  H"  IONS  IN  HELIUM,  by  E.  A.  Mason 
and  J.  T.  Vanderslice.  Sept.  20,  1957,  17p.  Incl.  Olagrs. 
table,  refs.  (AFOSR-TN-57-793)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  18- 
(600)1562  and  National  Advisory  Committee  for  Aero¬ 
nautics)  AD  148025  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  28:  253-257, 
Feb.  1958. 

Au  approximate  quantum  mechanical  calculation  Is 
made  of  die  energy  of  Interaction  of  H"  and  He.  The 
results  are  not  of  high  accuracy,  but  eerve  to  Indicate 
the  general  nature  of  the  Interaction.  This  knowledge 
makes  It  possible  to  calculate  more  accurate  values  of 
the  interaction  from  measured  elaetlc  scattering  cross 
eections.  The  resultant  Interaction  le  combined  with 
the  previously  known  Interaction  of  H  and  He  to  give  an 
approximation  to  the  inelastic  (electron  detachment) 
cross  section,  which  Is  shown  to  be  in  reasonable  agree¬ 
ment  with  the  experiment.  The  calculations  emphasize 
the  importance  ot  the  repulsion  forces  rather  than  the 
attraction  lortea.  The  accuracy  ol  a  correction  lor  the 
Unite  width  of  the  ion  is  also  examined  In  some  detail. 


MDU.15:007 

Mary  *nd  U.  Inst,  of  Molecular  Physics,  College  Park. 

MOBILITY  OF  GASEOUS  IONS  IN  WEAK  ELECTRIC 
FIELDS,  by  E.  A.  Mason  and  H.  W.  Schamp,  Jr.  Feb. 

13,  195C,  73 p.  Incl.  diagrs.  tables,  refs.  (Rept.  no. 
1MP-OSR-8)  (AFOSR-TN-58-104)  (A F  18(600)1562) 

AD  132013  Unclassified 

Also  published  in  Ann.  Phys.,  v.  4:  233-270,  July  1958. 

Klhara's  (Rev.  Modem  Phys.,  v.  25:  844,  1953)  extension 
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o f  the  Chapman- Enskog  theory  of  transport  phenomena 
has  been  used  (1)  to  obtain  second-  and  third-order  ap¬ 
proximations  to  the  mobility  of  gaseous  Ions  in  a  weak 
electric  field  as  a  function  of  temperature  and  field 
strength  and  (2)  to  calculate  the  required  collision  inte¬ 
grals  for  a  more  realistic  potential  energy  function 
than  was  used  previously.  This  method  assumed  that 
there  Is  no  charge  exchange  between  Ions  and  molecules, 
no  clustering  occurs,  and  the  quantum  effects  can  be 
neglected.  The  mobility  was  expressed  as  a  series  in 
ascending  powers  of  the  square  of  the  field  strength  with 
coefficients  which  were  complicated  functions  of  the  tem¬ 
perature,  the  mass  ratio  of  the  ions  and  molecules,  and 
Use  force  law  between  the  Ions  and  molecules.  The  col¬ 
lision  Integrals  were  evaluated  by  numerical  integration 
for  a  force  law  which  consldeid  the  charge -induced  di¬ 
pole  and  quadrupole,  the  London  dispersion  forces,  and 
an  Inverse  twelfth  power  repulsion  potential.  In  the 
potential  energy  function,  3  dispos.'uie  parameters 
specified  the  depth  and  position  of  the  minimum  and  the 
relative  magnitudes  of  the  various  terms.  Results  of 
present  calculations  were  used  to  analyze  mobility  data 
to  obtain  the  disposable  parameters  which  determined 
the  lon-molecule  force  law.  Good  agreement  existed 
between  theory  and  experiment  except  for  cases  in 
which  clustering  was  expected.  (Contractor's  abstract) 


MDU.  15:003 

Maryland  U.  Inst,  of  Molecular  Physics,  College  Park. 

INTERACTION  ENERGY  AND  MOBILITY  OF  LI+  IONS 
IN  HELIUM,  by  E.  A.  Mason,  H.  W.  Schamp,  Jr.,  and 
J.  T.  Vanderslice.  Apr.  1,  1958  [16]p.  incl.  dlagrs. 
table,  refs.  (Rept.  no.  IMP-OSR-9)  (AFOSR-TN-58- 
271)  (AF  18(600)1562)  AD  154  1  72  Unclassified 

Also  published  in  Phys.  Rev.,  v.  112:  445-448,  Oct. 

15,  1958. 

The  interaction  energy  of  Ll+  and  He  has  been  calculated 
for  a  range  of  lnternuclear  separations.  The  results  are 
not  In  very  good  agreement  with  a  similar  calculation 
by  Meyerott  (Phys.  Rev.,  v.  66:  242,  1944),  who  used 
the  same  wave  functions  but  approximated  many  of  the 
molecular  integrals.  Considerable  uncertainty  Is  caused 
by  lack  of  knowledge  of  the  second-order  exchange 
energy.  The  results  are  used  to  calculate  the  mobility 

of  1J+  ions  In  He  gas  as  a  function  of  temperature  for 
comparison  with  experiment.  It  Is  concluded  that  the 
theoretical  Interaction  energy  Is  not  Inconsistent  with 
the  experimental  mobility  data,  within  the  unceitainty 
caused  by  the  second-order  exchange  energy.  (Con¬ 
tractor's  ybsiract) 

MDU.  15  009 

Maryland  U.  Inst,  of  Molecular  Physics,  College  Park. 
PROPERTIES  OF  GASES  AT  EXTREMELY  HIGH 


TEMPERATURES,  by  1.  Amdur  and  E.  A.  Mason. 

Aug.  1,  1958,  49p.  incl.  dlagrs.  tables,  refs.  (Rept.  no. 
IMP-OSR-IO)  (AFOSR-TN-58-688)  (In  cooperation 
with  Massachusetts  Inst,  of  Tech.,  Dept,  of  Chemistry, 
Cambridge)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(600)1562  and  Office  of 
Naval  Research  under  Nonr-184123)  AD  162222 

Unclassified 

Presented  at  Convention  on  Condensed  States  of  Simple 
Systems,  Varenna  (Itaiy),  Sept.  11-15,  1957. 

Also  published  in  Phys.  Fluids,  v.  1:  370-383,  Sept.-Oct. 
1958. 

Known  intermolecular  force  laws  are  used  to  calculate 
virial  coefficients  of  the  equation  of  state  and  the  trans¬ 
port  properties  at  very  high  temperatures  for  the  rare 
gases  and  for  molecular  nitrogen.  The  crucial  force 
laws  which  enable  the  calculations  to  be  carried  to  high 
temperatures  are  those  derived  from  molecular  beam 
scattering  measurements,  which  are  valid  at  close  dis¬ 
tances  of  molecular  approach.  The  calculations  cover 
the  temperature  range  from  1000°  to  15,000°K,  but  take 
into  account  only  the  translational  degrees  of  freedom 
and  neglect  the  effects  of  excitation,  dissociation,  and 
Ionization.  The  treatment  of  mixtures  Is  outlined,  and 
illustrated  by  calculations  for  the  binary  system  helium  - 
argon.  The  methods  which  are  used  offer  an  approach 
to  the  problem  of  obtaining  reasonably  accurate  esti¬ 
mates  of  gas  properties  at  temperatures  so  high  that 
direct  experiments  would  be  extremely  difficult,  if  not 
impossible.  (Contractor's  abstract) 


MDU. 15:010 

Maryland  U.  Inst,  of  Molecular  Physics,  College  Park. 

MOBILITY  OF  HYDROGEN  IONS  (H*,  Hj+)  IN 

HYDROGEN,  by  E.  A.  Mason  and  J.  T.  Vanderslice. 

Nov.  14,  1958,  14p.  dlagrs.  table,  refs.  (Rept.  no.  IMP- 
OSR-11)  (AFOSR-TN-58-1005)  (AF  18(600)1562) 

AD  206148  Unclassified 

Also  published  In  Phys.  Rev.,  v.  114:  497-502,  Apr.  15, 
1958  - 

Force  laws  lor  H+,  Hj+,  and  Hj*  in  Hj  have  been  calcu¬ 
lated  from  theory  and  also  from  results  on  the  scattering 
of  low-velocity  ion  beams  in  H^  gas.  These  results  have 

been  used  to  calculate  the  mobilities  of  the  hydrogen 
Ions  In  Hj  gas  as  a  function  of  temperature.  It  has  been 

found  that  the  mobilities  of  H*  and  H^*  decrease  slightly 
with  Increasing  temperature,  but  the  mobility  of  Hj*  in¬ 
creases  strongly.  The  agreement  with  experiment  indi¬ 
cates  that  the  unidentified  hydrogen  ion  whose  mobility 
has  been  measured  is  probably  H,*,  rather  than  the 

4-  ■ 

usually  assumed  Hj  .  (Contractor  s  abstract) 
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MDU.15:011 

Maryland  U.  Inst,  of  Molecular  Physics,  College  Park. 

NOTE  ON  THE  ABSORPTION  OF  RADIATION  BY  A 
CYLINDRICAL  SAMPLE  OF  A  STRONG  ABSORBER, 
by  E.  A.  Mason.  [1958]  [l]p.  [AF  18(800)1562] 

Unclassified 

Published  In  Jour.  Chem.  Phys.,  v.  29:  1184,  Nov.  1958. 

The  calculation  of  the  absorption  of  radiation  by  a  cylin¬ 
drical  sample  of  a  strong  absorber  has  been  reduced 
by  W.  H.  Clingman  (Jour.  Chem.  Phys.,  v.  27:  322,  1957) 
to  the  evaluation  of  the  Integral, 
e/2 

J(o)  »  (4/iro)  j  [1  -  exp  (-a  sln8)]  sin8  d8, 

0 

where  o  is  a  dimensionless  parameter  involving  the 
radius,  density,  and  mass  absorption  coefficient  of  the 
sample.  It  is  assumed  that  the  incident  light  is  parallel 
and  that  end  effects  are  negligible.  Clingman  evaluated 
this  Integral  by  expanding  the  exponential  in  the  in¬ 
tegrand  by  the  usual  power  series  and  Integrating  term 
by  term.  The  very  slow  convergence  for  large  f  of  the 
resulting  series  was  overcome  by  the  use  of  an  IBM 
650  calculator,  and  values  of  J(ar)  were  tabulated  up  to 
a  *  9.9.  It  is  possible  to  develop  another  series  for  1(a) 
which  converges  rapidly  for  large  values  of  a,  and  which 
is  useful  for  the  evaluation  of  J  (a)  with  a  desk  calcu¬ 
lator.  A  further  advantage  of  a  simple  series  over  a 
set  of  tables  is  that  problems  involving  Integrals  of 
J(a)  are  more  easily  handled.  Such  problems  arise, 
for  Instance,  in  connection  with  the  Raman  spectra  of 
strongly  absorbing  substances.  If  the  integration  vari¬ 
able  Is  changed  to  x  «  sln8,  the  above  equation  can  be 
written  as  ^ 

J(«)  *  (4/» a)[  1  -  J  e*a'X(l  -  x2)'*x  dxj. 

0 

2  -i 

The  term  (1  -  x  )  Is  expanded  by  the  binomial  theo¬ 
rem  and  the  integration  carried  out  term  by  term  to 
give 

J(«)  -  (4/w<v)(l  -  3«"4...), 

in  which  a  number  of  exponentially  decreasing  terms 
have  been  dropped  as  negligible  for  Urge  a .  This 
simple  formuU  is  surprisingly  accurate;  for  a  •  4,  it 
is  in  error  by  only  0.14%,  and  the  accuracy  improves 
as  a  increases.  The  series  is  only  asymptotically  con¬ 
vergent,  but  the  accuracy  obtainable  is  obviously  more 
than  adequate. 


MGH. 0i:00i 

Massachusetts  General  Hospital.  Dept,  of  Neurosurgery, 
Boston. 

ALTERATIONS  OF  CENTRAL  NERVOUS  SYSTEM 
FUNCTION  BY  FOCUSED  ULTRASOUND,  by  H.  T. 


MDU.  15:011,  MGH. 01:001; 
MGH.  02:001 


Ballantine,  Jr.  and  E.  Bell.  Progress  rept.  Apr.  16, 

1957  [17]p.  incl.  illus.  diagrs.  (AFOSR-TN-57-281) 

(AF  18(603)13)  AD  132352  UncUssified 

The  effects  of  lesions  on  functional  activity  of  the  visual 
cortex  of  cats  are  being  studied.  The  Uteral  geniculate 
body  and  associated  fibers  were  irradiated  with  ultra¬ 
sound,  and  the  activity  of  the  visual  cortex  of  the  experi¬ 
mental  half  of  the  treated  cat  brain  was  compared  with 
that  of  the  untreated  control  half.  Correlation  analysis 
is  being  used  to  study  the  differences  in  response  between 
irradiated  end  unirradlated  sides.  A  typical  correlogram 
indicated  the  diminution  of  activity  of  the  visuai  cortex 
on  the  irradiated  side.  Results  indicated  that  the  right 
genicuUte  body  is  normal  and  that  the  left  geniculate 
body  shows  impairment  in  the  middle  Uyer  (i.e.,  to  ipsi- 
lateral  flash)  and  in  the  lowest  iayer  (i.e.,  to  contralat¬ 
eral  flash).  No  function  remained  in  the  Uteral  genicuUte 
on  the  left  at  F^,  Ljq,  Hj.  The  results  appeared  to 

indicate  a  lesion  in  the  lower  half  or  even  the  lower  one- 
third  of  the  left  genicuUte  body.  The  upper  one-third 
is  probably  unimpaired.  The  predictions  were  con¬ 
firmed  by  gross  histological  examination.  A  distinct 
lesion  was  observed  in  the  Uteral  lower  one -third  of  the 
Uteral  genicuUte  body  as  weli  as  in  subjacent  fibers. 

It  will  be  possible  to  distinguish  clearly  between  the  con¬ 
tributions  of  the  3  respective  Uyers  of  the  Uteral  genicu¬ 
Ute  body  to  cortical  activity.  The  action  of  ultrasound, 
both  reversible  and  irreversible,  is  being  studied  on 
fibers  of  the  optic  tract  to  observe  changes  in  conduction 
during  and  foll:;->ing  irradiation  with  ultrasound,  to  de¬ 
termine  the  dose  of  ultrasound  which  alters  conduction 
reversibility,  and  to  determine  the  recovery  time  for 
restoration  of  normal  functions.  The  maximum  dose  of 
ultrasound  is  being  determined  to  which  white  matter 
can  be  subjected  without  irreversible  alteration  of  its 
ability  to  function. 

MGH.02.001 

Massachusetts  General  Hospital.  Neurophysiology  Lab., 
Boston. 

A  STUDY  OF  THE  LATE  RESPONSE  TO  FLASH  IN  THE 
CORTEX  OF  THE  CAT,  by  M.  A.  B.  Brazier.  [1957] 

[23]p.  incl.  lilus.  diagrs.  refs.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF  49- 
(638)98],  Signal  Corps,  and  Office  of  Naval  Research) 

UncUssified 

Published  in  Acta  Physiol.  Pharmacol.  Neeriandica,  v.  6: 
692-714,  1957. 

Single  fUshes  of  light  evoke  more  than  one  response  at 
the  visual  cortex  of  iightiy  anaesthetized  cats.  The  sec¬ 
ond  response  does  not  travel  vta  the  Uteral  genicuUte 
nucleus.  The  superior  coiliculus  and  subthalamus  have 
been  explored  for  Ute  components  in  response  to  fUsh. 
The  effect  of  various  anaesthetics  has  been  noted.  The 
Ute  response  in  the  visuai  system  does  not  appear  to  be 
diffusely  projected  to  the  cortex.  (Contractor’s  abstract) 
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MGH.02:002  -  MGH.02:004 


MGH. 02:002 

Massachusetts  General  Hospital.  [Neurophysiology  Lab.] 
Boston. 

THE  DEVELOPMENT  OF  CONCEPTS  RELATING  TO 
THE  ELECTRICAL  ACTIVITY  OF  THE  BRAIN,  by 
M.  A.  B.  Brazier.  [1968]  21p.  refs.  (Bound  with  Its 
Progress  rept.,  July  1958)  (AF  49(638)98) 

Unclassified 

Also  published  In  Jour.  Nervous  and  Mental  Disease, 
v.  126:  303-321,  Apr.  1958. 

The  development  ol  concepts  relating  to  the  electrical 
activity  of  the  brain  Is  presented  historically,  covering 
the  period  from  Galvani  (1791)  to  the  present.  From 
the  Information  given,  an  attempt  Is  made  to  lead  up  to 
a  current  hypothesis  of  the  basic  mechanisms  responsi¬ 
ble  for  EEG  (electroencephalogram)  potentials.  It  Is 
stated  that  in  the  resting  but  awake  brain  the  typical  a 
rhythm  Is  compounded  of  the  massed  synaptic  potentials 
of  the  apical  dendrites  of  pyramidal  cells,  synchroniza¬ 
tion  resulting  from  the  electrical  field  of  maximal 
amplitude  present  in  the  total  activity.  The  constant 
influx  of  stimuli  from  the  external  and  internal  environ¬ 
ment  of  the  organism  reaches  the  pyramidal  cells 
through  the  specific  afferents  (probably  with  an  Inter¬ 
calary  Golgi  type-2  cell),  and  the  resultant  post-synaptlc 
depolarization  moves  toward  the  cortical  surface  by 
•lectrotonto  spread  In  the  apical  dendrites.  The  degree 
of  depolarization  of  the  dendritic  tree  (the  substratum 
of  the  EEG)  Is  controlled  by  the  arrival  via  nonspecific 
afferents  of  facilltatory  and  Inhibitory  impulses  from 
the  brain  stem  modifying  the  level  of  excitability.  This 
type  of  afferent  plays  onto  the  dendrites  by  axo-dendritic 
dy  naps  Is  in  the  superficial  layers  of  the  cortex,  adding 
algebraically  to  the  summating  level  of  polarization. 

At  the  same  time,  any  excessive  development  of  dis¬ 
charge  by  the  pyramidal  cells  la  checked  by  their  hyper- 
polarizing  action  of  the  small  Inhibitory  cells  activated 
by  recurrent  collaterals  of  these  same  pyramidal  cells. 
The  relative  courses  of  these  3  events  with  their  differ¬ 
ent  rates  of  recovery  set  the  rhythm  of  the  waking  brain. 
Variations  from  this  homeostatic  condition  are  dis¬ 
cussed  for  the  following:  (1)  sleep  or  coma;  (2)  vigi¬ 
lance;  (3)  selective  attention;  (4)  efferent  output; 

(5)  photic  driving;  (6)  conditioned  reflexes;  (7)  barbitu¬ 
rate  anesthesia;  (6)  cortical  spiking  in  epilepsy, 

(9)  petit  mal  absences;  (10)  brain  tumors;  and  (11)  de¬ 
structive  lesions.  A  bibliography  of  108  references, 
ranging  In  time  from  1791  to  1956  is  also  Included. 


MGH.02:003 

Massachusetts  General  Hospital.  [Neurophysiology  Lab,] 
Boston. 

EEG  STUDIES  OF  FUCKER  IN  NORMAL  MAN.  by  M. 
A.  B.  Brazier.  [1958]  5p.  dlagrs.  (Bound  with  Its  Prog¬ 
ress  rept.  July  1958)  [AF  49(638)981  Unclassified 


Also  published  In  ERDL-Tulane  Symposium  on  Flicker, 
Tulane,  1957,  p.  199-224. 

Two  methods  of  analysis  were  employed  in  these  studies 
Involving  photic  stimulation  during  EEG  (electroencepha¬ 
logram)  recording,  one  being  In  the  frequency  domain, 
the  other  being  In  the  time  domain.  The  equipment  and 
procedures  are  briefly  described.  Results  of  the  analyses 
are  discussed.  It  is  pointed  out  that  the  frequency- 
domain  analysis  reports  the  activity/unit  time  whose 
oscillations  resonate  with  The  tuned  circuits  of  the  instru¬ 
ment.  Lost  in  this  type  of  analysis  is  all  information  as 
to  phase  of  the  waves,  and  therefore  of  trains  of  waves 
of  the  same  frequency.  Bursts  of  a  with  interposed 
waves  of  different  frequencies  are  not  differentiated  by 
this  type  of  analyzer  from  continuous  trains  of  waves 
locked  In  phase  with  each  other.  In  the  time-domain 
analysis,  information  Is  presented  about  the  voltage-time 
graph  of  the  EEG  throughout  the  whole  length  of  the  sam¬ 
ple,  indicating  whether  amplitude  .fluctuations  in  the  EEG 
are  related  patternwise  to  those  that  have  come  before. 


MGH.02:004 

Massachusetts  General  Hospital.  [Neurophysiology  Lab.] 
Boston. 

THE  EFFECT  OF  THYROID  HORMONES  AND  TEMPER¬ 
ATURE  ON  THE  KINETICS  OF  CONTRACTION  AND 
RELAXATION  OF  VENTRICULAR  HEART  MUSCLE,  by 
W.  R.  Brewster,  Jr.,  J.  P.  Isaacs  and  others.  [1958] 

30p.  incl.  dlagrs.  refs.  (Bound  with  its  Progress  rept., 
July  1958)  (AF  49(638)98)  and  AF  18(600)1258) 

Unclassified 

Also  published  In  Bull.  Johns  Hopkins  Hospital,  v.  103: 
147-18J,  Oct.  1958. 

The  kinetics  of  Isometric  contraction  and  relaxation  have 
been  observed  In  Intact  a  thyroid,  euthyroid,  and  thyroid- 
fed  dogs  utilizing  Walton  strain  gauge  arches  sutured  to 
segments  of  both  right  and  left  ventricular  heart  muscle. 
The  animal's  heart  and  body  temperatures  were  varied 
from  42'C  to  17*C.  Isometric  contraction  and  relaxation 
of  muscle  displayed  4  distinct  phases  for  analysis: 

(1)  Initial  contraction  characterized  by  a  rapid  and  near 
maximal  Increase  In  tension;  (2)  contracted  state  during 
which  a  further  slow  Increase  vn  tension  may  occur , 

(3)  relaxation;  and  (4)  relaxed  state.  The  temperature 
coefficients  (Q10)  and  Arrhenius  activation  energy  (u) 
values  were  calculated  for  the  duration  of  the  above 
Mates,  fur  the  tensions  developed,  and  lor  the  oxygen 
consumption/ml/sq  m/mtn.  The  Q10  values  for  the 
duration  of  the  phase  of  initial  contraction  and  for  the 
tension  developed  varied  from  1.09  to  1.38,  with  (u) 
values  of  2,600  calories  to  6,040  calories.  In  contrast, 
the  duration  of  the  contracted  state  and  the  time  re¬ 
quired  for  Isometric  relaxation  had  QlO  valuea  varying 
from  2.7  to  3.4,  and  (u)  values  of  16,390  to  22,100 
cal/mol.  A  linear.  Inverse,  exponential  relationship 
existed  between  the  metabolic  rate  and  either  the  duration 
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MGH.  02:005,  006;  MIT.  02:002 


of  the  contracted  state  or  the  time  required  for  relaxa¬ 
tion.  Contraction  possesses  the  characteristic  of  a 
physical  process  Involving  Ionic  interaction,  diffusion, 
or  viscous  flow.  Relaxation  has  the  kinetic  character¬ 
istics  of  an  enzymatic  reaction  associated  with  and 
dependent  upon  chemical  bond  energy  or  electron  trans¬ 
fer.  Relaxation  of  ventricular  heart  muscle  thus  has 
the  characteristics  of  an  active  metabolic  process,  its 
rate  being  related  directly  to  thyroid  hormone  activity 
and  temperature.  (Contractor's  abstract) 


MGH.02-.005 

Massachusetts  General  Hospital.  [Neurophysiology  Lab.] 
Boston. 

RHYTHMIC  ACTIVITY  INDUCED  BY  PHOTIC  STIMULA¬ 
TION  IN  RELATION  TO  INTRINSIC  ALPHA  ACTIVITY 
OF  THE  BRAIN  IN  MAN,  by  J.  S.  Barlow.  [1958]  6p. 
diagrs.  (Bound  with  Its  Progress  rept.,  July  1958) 

[AF  49(638)95]  Unclassified 

Presented  at  annual  meeting  of  the  Blophys.  Soc., 
Cambridge,  Mass.,  Feb.  1958. 

Also  published  In  EEG  Clin.  Neurophysiol.,  v.  12:  317- 


The  relationship  between  intrinsic  rhythmic  activity  and 
the  response  to  slow  rates  of  repeated  light  flashing  has 
been  studied  In  man,  using  recordings  made  from  scalp 
electrodes  on  the  occiput.  As  a  measure  of  rhythmic 
activity,  and  In  particular,  Its  frequency,  autocorrela¬ 
tions  were  made  from  magnetic  tape  recordings  of  the 
original  data.  For  study  of  responses  evoked  by  strobo¬ 
scopic  stimulation,  a  great  number  of  Individual  re¬ 
sponses  were  averaged  electronically  by  means  of  a 
modification  of  the  same  computer  used  to  obtain  the 
autocorrelations.  The  results  obtained  Indicate  a  close 
relationship  between  Intrinsic  activity  or  a  activity  of 
the  occipital  cortex,  and  the  activity  which  Is  Induced 
by  photic  stimulation,  at  least  so  far  as  their  respective 
frequencies  are  concerned.  These  results  are  In  agree¬ 
ment  with  earlier  research  by  others  conducted  on  ex¬ 
perimental  animals,  in  which  a  similarly  strong  rela¬ 
tionship  was  found  In  many  instances,  suggesting  that 
the  generators  of  these  2  types  of  electrical  activity 
have  similar  properties.  A  great  deal  more  Information 
is  necessary,  however,  In  order  to  state  whether  or  not 
the  2  generators  are  identical.  (Contractor's  abstract) 


MGH. 02:006 

Massachusetts  General  Hospital.  [Neurophysiology  Lab.] 
Boston. 

THE  USE  OF  CATION  EXCHANGE  RESIN  PURIFICA¬ 
TION  FOR  THE  FLUORIMETRIC  ANALYSIS  OF 
URINARY  CATECHOL  AMINES,  by  C.  H.  Du  Tolt. 

[1958]  lip.  tab'es,  refs.  (Bound  with  Its  Progress  rept. 


July  1958)  (Sponsored  Jointly  by  Wright  Air  Develop¬ 
ment  Center  under  AF  33(616)5003  and  [Air  Force 
Office  of  Scientific  Research]  under  AF  49(638)98) 

Unclassified 

A  method  1s  presented  for  estimating  adrenalin  and 
noradrenalin  In  urine.  It  employs  an  Ion  exchange  resin, 
Amberlite  XE-64,  for  purification.  The  subsequent 
chemical  analysis  Is  based  on  the  well-known  fluorim- 
etrle  method.  The  simultaneous  estimation  of  the  2 
hormones  is  accomplished  by  a  multiple-filter  technique 
of  fluorimetry.  The  selection  of  appropriate  sets  of 
filters  le  based  on  careful  study  of  the  fluorescence  spec¬ 
tra  of  the  compounds  concerned.  Evidence  Indicates 
that  a  high  degree  of  specificity  has  been  attained.  The 
method  has  been  extensively  employed  in  the  diagnosis 
of  pheochromocytoma.  In  150  control  patients,  the 
highest  24-hr  excretion  values  were  17  Mg.  of  adrenalin 
and  100  Mg.  of  noradrenalin.  Seven  cases  of  pheochromo¬ 
cytoma  have  been  studied.  The  Importance  of  small  ex¬ 
cesses  of  adrenalin  Is  apparent  in  one  of  these  cases. 

The  possible  slgnlfeanee  of  low  noradrenalin  excretion 
is  discussed.  (Contractor's  abstract,  modified) 


MIT.02:002 

Massachusetts  Inst,  of  Tech.,  Cambridge. 

CYCLES  ON  ABELIAN  VARIETIES,  by  A.  Mattuck. 

[1958]  [ll]p.  (AF  18(603)91)  Unclassified 

Published  In  Proc.  Amer.  Math.  Soc.,  v.  9:  88-98,  Feb. 

1555] 

Algebraic  homology  with  rational  coefficients  of  the 
general  complex  Abelian  variety  are  studied.  It  Is  found 
that  in  each  complex  dimension  the  only  homology 
classes  represented  by  algebraic  subvarieties  are  the 
lone  homology  class  of  the  linear  section  of  that  dimen¬ 
sion  and  Its  rational  multiples.  Further  the  only  homol¬ 
ogy  classes  of  the  torus  "lying  on"  these  subvarieties 
are  those  arising  from  the  Intersection  of  the  subvarieties 
with  the  homology  classes  of  the  torus.  The  following 
theorem  and  corollary  are  demonstrated.  Theorem:  On 

the  general  Abelian  variety  Vn  let  o  *  la^  <J>  be  a  basic 
rational  p-cycle.  If  for  each  I  of  the  type  (p-1,1),  where 

i  ■  (p-n)+ . r-1,  we  have  the  relation  Sjfl.J]  -  0 

among  the  minors  of  the  doubled  Rlemann  matrix  M,  then 

o~E^"r'r,  where  v  is  a  rational  cycle.  Corollary:  The 
rank  of  the  group  of  homology  classes  represented  by 

p-cycles  of  rank  r  on  the  general  Abelian  vailety  Vn  la 
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Massachusetts  Inst,  of  Tech.,  Cambridge. 

ON  TRANSITIVE  TRANSLATION  FUNCTIONS,  by  J.  W. 
Schlesinger.  (1958]  [4]p.  (AF  18(603)91) 

Unclassified 

Published  in  Proc.  Amer.  Math.  Soc.,  v.  9:  507-510, 

May  1958. 

Let  p  be  a  continuous  map  of  the  space  E  onto  B.  Ac¬ 
cording  to  the  definition  of  W.  Hurewicz  (Proc.  Nat'i. 
Acad.  Sciences,  v.  41:  956-961,  1955)  the  triple  (E,  B,  p) 
is  a  fibre  space  if  there  exists  a  continuous  lifting  func¬ 
tion  X  which  assigns  to  each  pair  (e,  u>)  (consisting  of  a 
point  e  f  E  and  a  path  win  B  starting  at  the  point  p(e))  a 
path  X(e,  <u)  in  E  starting  at  e  such  that  A(e,  w)  projects 
onto  a:.  For  any  two  points  bQ,  bj  (  B  and  any  path  w 

from  bQ  to  b  ,  one  may  define  a  "translation  function" 

T(w):p'1(b0)"p'1(b1)  by  the  formula  (r(w)](e)  = 

[A(e,  w)](l)  for  any  e  f  p  '(b^).  This  translation  func¬ 
tion  is  said  to  be  transitive  if  for  any  three  points  b^, 
bj,  bj  <  B  and  paths  Wj  from  bg  to  bj  and  from  bj 
to  bj,  T(a'jO.'j)  •  r(w>2)  oT(a'j)  (where  uJjiUj  18  0,6  PlU> 
obtained  by  traversing  Wj  and  u'  in  succession).  This 

paper  supplies  the  following  answer  to  the  question  of 
when  transitive  translation  functions  exist  for  fiber 
bundles:  If  a  bundle  over  a  finite  polyhedron  has  a 
structural  group  G  with  no  small  subgroups,  then  it  has 
a  transitive  translation  function  if  and  only  if  it  is 
equivalent  in  G  to  an  H  bundle  where  H  is  a  totally  dis¬ 
connected  subgroup  of  G.  The  central  result  of  this 
paper  is  that  if  r  is  a  transitive  translation  function 
and  the  structural  group  has  no  small  subgroups,  then 
t(w)  depends  only  on  the  homotopy  class  of  u\ 
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Massachusetts  Inst,  of  Tech.,  Cambridge. 

ON  HOMOGENEOUS  RIEMANNIAN  MANIFOLDS,  by 
W.  Ambrose  and  i.  M.  Singer.  [1958]  [23]p.  (AF  18- 
(603)91)  Unclassified 

Published  In  Duke  Math.  Jour.,  v.  25:  647-669,  Dec. 

I95T - 

A  homogeneous  Riemannian  manifold  can  be  character¬ 
ized  in  terms  of  the  behavior  of  the  curvature  under 
parallel  translation.  The  manifold  M  is  characterized 
through  the  existence  of  a  certain  function  T  which 
assigns  to  each  x  in  any  tangent  space  an  anti- symmetric 
linear  transformation  Tx  which  satisfies  the  following 

relations 


Vx  =  -  TTyx  +  [  Ty’Tx]  where  Rx,y  18  the  curva‘ 
ture  of  M  and  is  the  covariant  derivative.  Inversely, 

if  M  is  a  complete  and  simply  connected  Rieman  Jui 
manifold  and  if  there  exists  a  transformation  Tx  satisfy¬ 
ing  the  above  conditions,  then  M  is  ilnear  and  homogene¬ 
ous.  If  Tx  1  0,  then  M  is  symmetric.  Two  separate 

proofs  are  given  for  the  above.  The  first  proves  that 
M  is  homogeneous  by  constructing  a  Lie  group  G  such 
that  M  is  isometric  and  for  which  M  is  a  quotient  space. 
The  second  shows  that  the  curvature  parallel  translates 
the  same  way  along  singly  broken  geodesics  emanating 
from  any  two  points  of  M  and  shows  that  there  is  an 
isometry  carrying  any  point  into  any  other. 
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Massachusetts  Inst,  of  Tech,  Cambridge. 

SUBLIMATION  MASS  TRANSFER  THROUGH  COMPRES¬ 
SIBLE  BOUNDARY  LAYERS  ON  A  FLAT  PLATE,  by  T. 

K.  Sherwood  and  O.  Trias.  Final  rept.  Sept.  1,  1958, 
3l7p.  incl.  liius.  diagrs.  tables,  refs.  (AFOSR-TR-58- 
131)  (AF  49(638)234)  AD  203713  Unclassified 

Data  are  obtained  on  rates  of  mass  transfer  from  a  flat 
plate  to  air  at  speeds  up  to  Mach  3.5.  The  range  of  the 
present  knowledge  of  mass  transfer  was  extended  by  this 
data,  and  a  means  of  checking  compressible  flow  theories 
was  provided.  Naphthalene  was  sublimed  from  an  adia¬ 
batic  sharp-edged  fix tp late  model  exposed  to  subsonic 
and  supersonic  air  streams  in  a  continuous-type  wind 
tunnel.  Sensitive  strain  gages  equipped  with  pick-up 
needles  touching  the  naphthalene  surface  were  used  to 
obtain  surface  profile  traces.  One  such  trace  was  made 
before  and  after  each  test,  their  difference  giving  the 
thickness  decreases  of  the  naphthalene  coating  and  thus 
the  amount  sublimed.  The  resulting  profiles  of  naphtha¬ 
lene  thickness  decrease  gave  a  continuous  sequence  of 
point  mass  transfer  coefficients  in  the  laminar  region, 
through  the  transition  zone,  and  in  the  turbulent  region. 
Thus,  continuous  iocai  friction  coefficients  over  these 
flow  regimes  as  well  as  an  accurate  demarcation  of  the 
transition  zone  were  obtained.  Experimental  results 
agreed  closely  with  the  developed  theory. 
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Massachusetts  Inst,  ol  Tech.  Aeroelastic  and  Structures 
Research  Lab.,  Cambridge. 

AN  EXPLORATORY  INVESTIGATION  ON  SOME  AERO¬ 
DYNAMIC  HEATING  EFFECTS  ON  FLUTTER,  by  S.  I. 
Gravitz.  Sept.  16S8,  B3p.  incl.  illus.  dlagrs.  tables,  refs. 
(Technical  note  no.  74-1)  (AFOSR-TN-58-972)  (AF  40- 
(638)210)  AD  205600  Unclassified 

An  experimental  and  theoretical  investigation  Is  made 
of  the  effects  of  rapid  change  In  Mach  number  on  the 
flutter  characteristics  of  supersonic  wings;  and  the 
feasibility  of  utilizing  a  heated  model  In  a  low  stagnation 
temperature  wind  tunnel  to  observe  aerodynamic  heating 
effects  is  studied.  Some  existing  theoretical  techniques 
are  briefly  reviewed  and  applied  to  the  simple  case  of 
a  high  aspect  ratio  solid  double  wedge  wing  undergoing 
rapid  deceleration  from  a  high  Mach  number  to  a  lower 
one.  Hie  wing  is  flutter  unstable  both  at  the  lower  and 
higher  Mach  numbers,  but  the  thermal  stresses  experi¬ 
enced  In  the  transition  are  such  as  to  make  the  wing 
transiently  stable.  Estimates  of  heat  transfer  coeffi¬ 
cients  and  recovery  factors  are  used  to  evolve  approxi¬ 
mate  transient  temperature  and  stress  distribution  which 
result  in  changes  in  the  effective  stiffness  of  the  wing. 
Piston  flutter  theory  is  adapted  to  give  convenient  ex¬ 
pressions  for  quantitative  estimates  of  these  changes. 

A  series  of  experiments  conducted  In  the  M.I.T.  Super¬ 
sonic  Blowdown  Wind  Tunnel  show  that  for  a  model  wing 
heated  to  a  uniform  temperature  of  about  500*  and  then 
Injected  into  the  alrstream,  the  flutter  behavk  r  is  ap¬ 
preciably  different  from  that  of  an  Identical  cold  wing. 
The  observed  changes,  while  substantial,  are  not  so 
large  as  predicted  by  the  theory  used.  Some  comments 
are  madr  on  factors  tending  to  alleviate  aerodynamic 
heating  effects  on  flutter. 
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Massachusetts  Inst,  of  Tech.  Aeronautical  Engineering 
Dept.,  Cambridge. 

OPTIMIZATION  OF  SPACE  VEHICLE  DESIGN  WITH 
RESPECT  TO  PROPULSION  SYSTEM,  by  P.E.  Sandorff. 
July  1,  1058,  lOp.  Incl.  dlagrs.  tables.  (AFOSR-TN-58- 
580)  (AF  40(638)363)  AD  158402  Unclassified 

A  mathematical  analysis  was  made  of  propulsion  sys¬ 
tems  necessary  to  move  a  desired  useful  payload  to  a 
given  destination  In  ae  feasible  and  as  efficient  a  man¬ 
ner  as  possible.  The  specific  impulse  Is  the  most  sig¬ 
nificant  factor  In  the  performance  of  the  propulsion 
system  of  contemporary  chemical  rockets.  Optimum 
specific  Impulse  was  shown  to  depend  on  the  particular 
duty  for  which  the  engine  was  designed.  Typical  char¬ 
acteristics  for  various  types  of  reaction  engines  as 
they  are  currently  conceived  are  presented. 
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Massachusetts  Inst,  of  Tech.  Corrosion  Lab.,  Cambridge. 

AUSTENITIC  Cr-Fe-Ni  ALLOYS  RESISTANT  TO 
STRESS  CORROSION  CRACKING  IN  MAGNESIUM  CHLO¬ 
RIDE,  by  H.  H.  Uhllg,  R.  A.  White,  and  J.  Lincoln,  Jr. 
Jan.  15,  1057,  Op.  Incl.  table.  (AFOSR-TN-57-37) 

(AF  18(600)1221)  AD  115075  Unclassified 

Also  published  In  Acta  Metallurgica,  v.  45:  473-475, 

Aug.  1057. 

Hie  results  of  corrosion  studies  on  Cr-Ni-Fe  alloys  are 
given.  Austenitic  or  ferritic  Cr-Ni-Fe  alloys  were  pro¬ 
duced  which  resisted  cracking  for  a  period  of  one  week 
or  more  In  a  test  solution  of  boiling  42%  MgClg.  The 

authors  suggest  that  a  precipitation  process  is  probably 
responsible  for  susceptibility  to  cracking  and  the  phase 
transformation  from  austenitic  to  ferritic  during  cold 
working  plays  a  role,  but  is  not  a  necessary  condition 
for  susceptibility. 
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Massachusetts  Inst,  of  Tech.  Corrosion  Lab.,  Cambridge. 

STRESS  CORROSION  CRACKING  OF  AUSTENITIC 
STAINLESS  STEELS,  by  H.  H.  Uhllg,  J.  Lincoln,  Jr., 
and  R.  A.  White.  Apr.  1,  1057  [53]p.  incl.  dlagrs.  tables, 
rets.  (AFOSK  TP.-57-24)  (AF  16(600)1121) 

AD  120408  Unclassified 

Resistance  of  the  Cr-Ni-Fe  austenitic  alloys  to  stress 
corrosion  cracking  Is  markedly  Improved  U  the  alloys 
are  plastically  deformed  at  low  temperatures,  such  as 
In  liquid  nitrogen.  The  alloys  of  I8-B  composition  can 
be  made  immune  to  cracking,  whether  stressed  at  high 
or  low  temperatures,  by  reducing  nitrogen  and  carbon 
contents  to  about  0.01%  or  less.  For  the  stable  austenitic 
compositions  such  as  20%  Cr-20%  Nl,  nitrogen  rather 
than  carbon  appears  to  be  the  responsible  interstitial 
component  causing  cracking.  When  nitrogen  is  reduced 
to  0.01%  or  less  in  this  composition  alloy,  no  cracking 
occurs  within  the  maximum  test  oerlod  of  several  days. 

It  appears  that  paths  along  which  stress  corrosion  cracks 
form  are  established  by  a  precif  itate  in  which  N  or  C 
participate.  Nitrogen  and  carbon,  aided  by  cold  work, 
diffuse  to  clusters  of  disiocaticns  Induced  by  plastic 
deformation,  where  they  are  in  favorable  position  and 
concentration  for  precipitation  as  carbide  or  nitrides 
should  the  lattice  be  deformed  further.  Hie  diffusion 
and  precipitation  processes  are  inhibited  at  low  tem¬ 
peratures.  Alloyed  nickel  increases  resistance  to  stress 
corrosion  cracking  apparently  by  Inhibiting  nucieation  of 
carbides  or  nitrides. 
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CHEMICAL  FACTORS  AFFECTING  STRESS  CORROSION 
CRACKING  OF  18-8  STAINLESS  STEELS,  by  H.  H.  Uhllg 
and  J.  Lincoln,  Jr.  [1957]  [8]p.  lncl.  Ulus,  dlagrs.  table, 
refs.  (AF  18(600)1221)  Unclassified 

Published  In  Jour.  Electrochem.  Soc.,  v.  105:  325-332, 
June  1958. 

Transgranular  stress  corrosion  cracking  of  18-8  Type 
304  specimens  In  boiling  42%  MgClj  does  not  depend  on 

rate  of  stressing  (<  1  sec  to  10  min)  nor  on  small  varia¬ 
tions  in  degree  of  plastic  deformation.  Cold  worked 
specimens  fail  In  shorter  times  than  annealed,  sheared 
specimens.  Addition  of  HC1  to  MgCl2  decreases  cracking 

time  whereas  addition  of  NaOH  Increases  the  time.  Pre¬ 
exposure  of  unstressed  specimens  to  MgCl2  slightly  de¬ 
creases  cracking  times  of  the  same  specimens  subse¬ 
quently  stressed.  Cracks  occur  along  sheared  edges 
of  unstressed  specimens  despite  stress  reUef  anneal 
at  375*C  for  2  hr.  Cracks  propagate  along  sheared 
edges  of  U-bend  specimens  at  0.5  to  1  cm/hr  through 
that  portion  of  the  specimen  cross  section  In  tension, 
the  rate  being  much  slower  through  the  remaining  cross 
section.  No  Induction  time  for  cracks  to  initiate  was 
observed.  Sizeable  pits  are  not  necessary  for  cracking 
in  MgCl2,  but  appear  to  be  essential  In  media  Uke  NaCl 

which  In  absence  of  pitting  Is  not  particularly  active  In 
causing  cracking.  The  pitting  mechanism  produces 
concentrated  low  pH  metal  chlorides  (e.g.,  FeCl,,) 

within  the  pit,  which  like  MgCl2  cause  immediate  crack¬ 
ing.  Oxygen  Is  required  for  pitting  of  18-8  by  NaCl 
solutions  as  shown  by  UhUg  and  MorrlU,  and  hence  also 
(or  stress  corrosion  cracking  as  observed  by  Williams 
and  Eckel,  but  oxygen  Is  not  necessary  In  MgClj  or 

Ft  Cl,.  Cracking  can  be  prevented  by  cathodic  protection 
i  2 

at  a  C.D.  of  0.03  ma/cm  or  higher.  Anodic  C.D.  up  to 
2 

0.01  ma/cm  were  found  to  have  no  effect  on  cracking 
tendency,  nor  did  coupling  of  18-8  to  Pt. 
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Social  Science,  Cambridge. 

AUDITORY  GENERALIZATION  IN  THE  PIGEON,  by 
H.  M.  Jenkins  and  R.  H.  Harrison.  Apr.  1957,  3p. 
(AFOSR-TN-57-182)  (AF  18(603)85)  AD  126477 

Unclassified 

Using  a  Skinner  key-pecking  apparatus,  generalization 
gradients  are  plotted  In  terms  of  the  rate  of  response 
In  extinction  to  tones  of  different  frequencies.  The 
effects  of  two  training  procedures  are  examined.  In  one, 


a  discrimination  between  the  presence  and  absence  of  a 
tone  is  formed  using  differential  reinforcement.  The 
other  procedure  does  not  Involve  discrimination  training. 
Without  prior  discrimination  training,  generalization 
tests  revealed  no  systematic  change  in  response  rate 
over  the  test  stimuli.  On  the  other  hand,  with  prior 
discrimination  training  an  orderly  gradient  of  response 
rate  along  the  dimension  of  tonal  frequency  was  found. 
(Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech,  Dept,  of  Economics  and 
Social  Science,  Cambridge. 

AUDITORY  GENERALIZATION  IN  THE  PIGEON,  by 
H.  M.  Jenkins  and  R.  H.  Harrison.  Final  rept.  Apr. 

30,  1956,  29p.  lncl.  dlagrs.  tables,  refs.  (AFOSR-TN- 
58-443)  (AF  18(603)85)  AD  158248  Unclassified 

A  test  was  made  of  the  hypothesis  that  differential  train¬ 
ing  would  produce  steeper  gradients  of  auditory  general¬ 
ization  on  frequency  than  those  produced  by  non-differ¬ 
ential  training.  The  subjects  were  experimentally  naive, 
2-yr  old,  white  cameaux  pigeons.  A  Skinner  automatic 
key-pecking  apparatus  was  used  to  study  the  auditory 
generalization  along  the  frequency  dimension  of  pure 
tones.  The  generalization  gradients  were  obtained  in 
extinction  by  observing  responses  to  test  stimuli  consist¬ 
ing  of  various  frequencies  and  a  no-tone  condition.  Data 
from  2  experiments  tend  to  confirm  the  hypothesis.  The 
effect  of  differential  training  in  greatly  sharpening  gen¬ 
eralization  gradients  was  attributed  to  its  role  in  placing 
auditory  stimulus,  as  a  whole,  in  control  of  the  response. 
Steep  gradients  of  generalization  were  obtained  following 
nondifferential  training  with  visual  stimuli.  Localization 
of  the  visual  stimulus  on  the  response  key  was  considered 
to  be  an  important  determinant  of  the  difference  in  the 
behavior  of  auditory  and  visual  stimuli. 
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SUMS  OF  THREE  SQUARES,  by  N.  C.  Ankeny.  [1957] 
[4]p.  (AF  18(603)90)  Unclassified 

Published  In  Proc.  Araer.  Math.  Soc.,  v.  8:  316-319, 


The  author  gives  a  proof  of  Legendre's  theorem  that 
every  positive  integer  m  which  Is  not  of  the  form 

4*(8n  ♦  7)  Is  representable  as  a  sum  of  three  Integral 
squares;  this  proof  uses  only  Minkowski’s  theorem  on  the 
existence  of  an  Integer  point  in  a  convex  body,  Dlrichlet's 
theorem  on  the  existence  of  primes  in  an  arithmetic 
progression,  and  simple  facts  on  quadratic  reciprocity 
and  on  representation  by  two  squares.  The  details  are 
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given  for  m  '  3  (mod  8)  and  squftre-free,  the  modifica¬ 
tions  for  other  cases  being  briefly  indicated.  Hie  es¬ 
sential  idea  is  to  represent  m  as 


R2  +  2(qx2  +  bxy  +  hy2), 


where  R  is  a  linear  form  in  x,  y,  s,  and  q,  b,  h  are 
2 

suitable  integers  satisfying  b  -  4qh  -  -  m.  Hie  con- 

2 

struction  of  these  is  such  as  to  permit  a  proof  that  qx 
2 

+  bxy  +  hy  has  no  prime  factor  *  3  (mod  4)  dividing  it 
to  an  odd  power  exactly,  whence  it  follows  that 

2(qx2  +  bxy  +  hy2)  is  a  sum  of  two  squares.  (Math.  Rev. 
abstract) 
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A  SCALAR  TRANSPORT  EQUATION,  by  Z.  A.  Melxak. 
[1957]  [14]p.  [AF  18(603)90]  Unclassified 

Published  in  Trans.  Amer.  Math.  Soc.,  v.  85:  547-560, 
July  1957. 

This  paper  is  concerned  with  the  existence  and  unique¬ 
ness  of  the  solutions  of  the  following  equation 

(1)  §  -  [»<*  *).  »<*.  *)]  +  Lf(x,  t). 

where  [f,  g]  and  Lf  are  given  by 

[f.  g]-*{J  f(y)g(x  -  y)<o(y,  x  -  y)dy 
0 

-  f(«)  J ’«(?*>(*.  y)«*y  -  «(*)  I*  f(y)*(*.  y)<*r}. 

o  o 

Lf  -  ]”f(y)4(y,  x)dy  -  J  y*  (*,  y)<*y. 

o  o 

Here  the  variables  x,  y,  t  are  non-negative  and  the  func¬ 
tions  f(x,  0),  o(x.  y)  and  4(x,  y)  are  assumed  to  be 
known.  The  functions  w  and  4  are  assumed  to  satisfy 
the  following  hypotheses:  (H^ojx,  y)  is  continuous, 

0  s«(x,  y)  -  »(y,  x)  *  sup  <p(x,  y)  •  A  *  *; 

(H 2)  4  (x,  y)  is  continuous, 

0  *  4  (x,  y)  *  sup  4  (x,  y)  -  C  <  - , 

X  X 

f  y4  (X,  y)  dy  *  x,  f  4  (x,  y)  dy  E  -  l  -. 

0  0 

The  proof  of  uniqueness  depends  on  the  following  key 
lemma:  Let  f(x,  0)  be  a  continuous,  non-negative 
bounded  and  integrable  function.  Let  0  <  0  supf(x,  0)  » 

B  <  •  and  J *  f(x,  0)dx  -  N  <  *.  Let  n(x,  y)  and  4(x,  y) 

satisfy  hypotheses  (Hj)  and  (Hj).  Then  there  exists  a 


number  m  =  m(A,B,C,N,E),  0  <  m  <  ",  such  that  (1)  pos¬ 
sesses  a  solution  f(x,  t)  valid  on  the  interval  0  *  t  <  1/m. 
Hiis  solution  is  continuous,  analytic  in  t  for  each  x,  and 
integrable  in  x  for  each  t.  Hie  proof  of  this  lemma  con¬ 
sists  in  constructing  a  solution.  By  direct  substitution 
it  can  be  verified  that  the  series  (2)  f(x,  t)  • 

•  • 

^k>0  ak^>^  represents  a  formal  solution  of  the  equa¬ 
tion, where 

a0(x)  =  f(x,  0),  V  (.)  -  rfi  {  r  K  A,]  -  l\}- 

i+J«k  J 

It  is  shown  that  the  series  (2)  is  uniformly  convergent 
on  the  Interval  0  '*  t  <  1/m  and  satisfies  all  the  conditions 
of  the  lemma.  This  solution  is  then  continued  tor 
t  <  l/2m  and  successively  to  larger  values  of  t;  and  the 
uniqueness  of  the  solution  is  established  by  showing  that 
the  local  existence  Intervals  cover  the  whole  interval 
0  ‘  t  <  •  (Math.  Rev.  abstract) 
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AN  EXTENSION  OF  A  THEOREM  OF  MANDELBROJT, 
by  R.  A.  Kunse.  Oct.  30,  1957,  8p.  (AFOSR-TN-57- 
650)  (AF  49(638)42)  AD  136710  Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc.,  v.  9:  553- 

spt  auTtsss; 

Mandelbrojt  has  given  several  interesting  theorems 
concerning  Fourier  transforms  and  analytic  functions. 

A  generalisation  to  n-dimensions  has  been  given  of  s 
theorem  concerning  the  analytic  continuation  into  the 
right  half-plane  of  a  function  F*  L«.  Let  G  be  an  Eq 

which  is  to  be  considered  as  a  vector  group.  The  dual 
of  a  cone  C  in  G  is  a  cone  C’  in  the  dual  group  G’  con¬ 
sisting  of  all  x  such  that  (x-t)  *  0  for  all  t  in  C.  Let 
T(C’)  be  the  set  of  all  complex  vectors  x  ♦  ly  with  xrC' 
and  y<  C'  and  y<  G\  Let  S(C)  be  the  set  of  the  complex 
vectors  v  ♦  ly,  where  v  is  the  apex  of  C  and  y t  O’.  This 
generalisation  can  be  accomplished  as  follows:  either 
F<  E.  (G')  or  C‘,  a  closed  cone,  convex  with  G  from  the 
vertex  to  the  origin,  and  the  inteiior  of  which  is  non¬ 
empty,  or  a  is  an  element  of  C.  Suppose  each  tr  C  -  a 
corresponds  to  a  function  K  t  L  j  (G’)  where  K*F  *  0, 

with  k(t)  i  0,  where  k  is  the  inverse  Fourier  transfor¬ 
mation  of  K.  There  exists  thin  an  analytic  function  Fq 

on  the  Interior  of  T(C). 
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FRACTIONAL  INTEGRALS  ON  N- DIM ENSIONA L 
EUCLIDEAN  SPACES,  by  E.  M.  Stein  and  G.  Weiss. 
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Dec.  2,  1957,  21p.  (AFOSR-TN-57-689)  (AF  49(838)42) 
AD  136718  Unclassified 

Also  published  In  Jour.  Math,  and  Mech.,  v.  7:  503-514, 
July  1958. 

Let  x  denote  a  general  point  in  Euclidean  n-space  En, 
let  |x|  be  the  absolute  value  of  the  vector  point  x,  and 
let  dx  be  the  n-dimensional  volume  element.  Let 

T^f(x)  «  Jf(y) |  x  -  y |"\ly.  The  principal  result  of  the 

present  paper  is  as  follows.  Let  0  <  X  <  n,  1  <  p  <  *, 
a  <  n  -  n/p,  P  <  n/q,  a  +  p  »  0,  1/q  *  1/p  +  [(X  +  a  +  8)/n] 

-  1.  If  p  4  q  <  ",  then  llT.f(x)  Ixl^ll  *Allf(x)  |x|°ll  , 

A  H  P 

where  A  depends  upon  p,  a ,  p,  and  X  but  not  upon  f.  The 
demonstration  splits  Into  two  cases  q  *  p  and  q  >  p,  the 
former  being  the  more  difficult.  In  the  course  of  the 
demonstration  a  number  of  inequalities  are  generalized 
from  1  to  n  dimensions  which  are  of  independent  Interest. 
For  example,  it  is  proved  that  if  K(u,v)  *  0  is  defined 
for  u  *  0,  v  *  0,  is  homogeneous  of  degree  -n,  and 

satisfies,  for  some  p  *  1,  J  K(l,t)tn’1_n/pdt  <  ",  and 

if  Uf(x)  -  jK(lx|,  ly  l)f(y)dy,  then  I'Ufll  *  Allfll  . 

(Math.  Rev.  abstract)  p  p 
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ON  THE  INTERPOLATION  OF  ANALYTIC  FAMILIES 
OF  OPERATORS  ACTING  ON  HP  SPACES,  by  E.  M. 

Stein  and  G.  Weiss,  Dec.  2,  1957,  43p.  refs.  (AFOSR- 
TN-57-692)  (AF  49(638)42)  AD  136719  Unclassified 

Also  published  in  Tokoku  Math.  Jour.,  v.  9:  318-339, 

1957. 

Let  $  be  the  class  of  polynomials  P(w)  with  complex 
coefficients  and  let 

P  *  sup  {  (2»)  1  J2,|p(rei9)lP<tf}  l^p  (p  >  o). 
p  0*r<l  0 

Let  (M,  «)  be  a  measure  space  and  let  Lq(M,p)  denote 
the  space  of  all  complex-valued  measurable  functions  f 
for  which 

"f>  -  {J  lflqdi*}l/q  (q  >  0) 

M 

Is  finite.  Let  us  now  assume  that  T{,  0  *  Rx  *  1,  is  an 
analytic  family  of  linear  transformations  of  jj}  Into 

Ll(M,*<)  which  Is  of  admissible  growth;  that  Is,  for  every 
g  <L*(M,p)  there  exist  constants  0*-B,  0<b<*,  such 

*****  if  (T  Ogdp1  *  B  exp  exp  b  lm  zl  (0  ‘  Rz  ‘  1). 

M 

The  principal  result  of  the  paper  asserts  that  If  T^  Is 


analytic  and  of  admissible  growth;  and  If  p^,  p^,  q^,  q^ 

are  positive  numbers  such  that  for  all  y,  —  »  <  y  <  », 
and  ail  P  in  £}, 

llTiyPllP()  sA0(y)l!p|!q0,  llT^Pl^  * Aj (y) Up llq1> 

where  lAj(y)l  *  Cj  exp  exp  c^ly  I,  0  <  Cj,  0  <  c^  <  ft 
(i  =  0,  1);  then  for  each  t,  0  <  t  <  1,  llT^PlIq^  5  All Pllpt 
where  pt_1  ■  )1  -  t)p0_1  +  tp1‘1,  qt'1  -  (1  -  t)q()'1  + 
tqj  \  and  where  A  is  independent  of  P.  This  gener¬ 
alizes  earlier  results  of  Calder6n  and  Zygmund  and 
Salem  and  Zygmund  which  dealt  with  the  case  In  which 
the  transform  T  is  a  constant  function  of  z.  (Math.  Rev. 
abstract)  z 
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ON  SOME  PROBLEMS  OF  GEL'FAND,  by  K.  Hoffman 
and  I.  M.  Singer.  July  28,  1956,  46p.  (AFOSR-TN- 
58-595)  (AF  49(638)42)  AD  162119  Unclassified 

Also  published  In  Uspehi  Mat.  Nauk,  v.  14(3):  99-114, 
1959. 

Questions  raised  on  commutative  Banach  algebras  by 
Gel'fand  are  answered  In  the  paper.  Sup-norm  algebras 
are  uniformly  closed  subalgebras  of  the  algebra  C(Y)  of 
all  continuous  complex-valued  functions  on  a  compact 
Hausdorff  space  Y,  assumed  to  contain  the  constant  func¬ 
tions.  The  sup-norm  algebra  A  Is  used  to  denote  S(A), 
the  space  of  maximal  ideals,  i.e.,  S(A)  Is  the  set  of  all 
homomorphisms  of  the  algebra  A  onto  the  complex  num¬ 
bers  with  the  weakest  topology  which  makes  all  the  ele¬ 
ments  of  A  continuous  on  that  set.  The  questions  relate 
to  the  posslbilitiea  of  various  operations  and  mappings 
upon  various  sub-algebras  and  subsets  of  A. 
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FATIGUE  CRACK  PROPAGATION  IN  TORSION,  by  J. 

A.  H.  Hult.  July  1957  [15]p.  incl.  dlagrs.  (AF06R-TN- 
57-448)  (AF  18(600)957)  AD  136438  Unclassified 

Also  published  In  Jour.  Mech.  and  Phys.  of  Solids,  v  6: 
47-52,  195*. 

The  redistribution  of  stress  and  strain  In  front  of  a  grow¬ 
ing  crack  In  a  twisted  bar  Is  derived,  assuming  the  mate¬ 
rial  to  be  Ideally  plastic.  The  result  Is  used  In  connec¬ 
tion  with  a  simple  fracture  criterion  to  determine  the 
initial  rate  of  growth  of  a  fatigue  '■rack.  Experiments 
with  torsion  members  are  reported. 


>  414  < 
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ELASTIC-PLASTIC  TORSION  OF  SHARPLY  NOTCHED 
BARS,  by  J.  A.  H.  Hult.  July  1957  [8]p.  incl.  diagrs. 
(AFOSR-TN-57-449)  (AF  18(800)957)  AD  138439 

Unclassified 

Also  published  in  Jour.  Mech.  and  Phys.  of  Solids,  v.  6: 


Torsion  of  a  bar  with  a  sharp  longitudinal  notch  produces 
plastic  yielding  at  the  tip  of  the  notch  for  any  magnitude 
of  the  applied  torque,  however  smali.  It  is  shown  that 
the  shape  of  the  region  of  incipient  plastic  yielding  can 
be  found  for  any  shape  of  the  cross  section  provided 
the  solution  of  the  corresponding  elastic  problem  is 
known.  The  elastic  stress  field  near  the  tip  of  a  sharp 
notch  in  pure  shear  similar  to  the  elastic  stress  field 
near  a  similar  longitudinal  notch  in  torsion.  Since  the 
shape  of  the  plastic  region  produced  at  the  notch  in  pure 
shear  is  known,  the  corresponding  region  in  the  torsion 
case  can  be  derived  by  analogy. 
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A  THEORY  OF  CATASTROPHIC  SHEAR  FRACTURE  IN 
DUCTILE  MATERIALS,  by  F.  A.  McClintock.  July  1957 
[27]p.  incl.  diagrs.  refs.  (AFG3R-TN-57-450)  (AF  18- 
(600)957)  AD  136440  Unclassified 

Also  published  in  Jour.  Appi.  Mech.,  v.  25:  581-588, 

Dec.  1958.  (Title  varies) 

It  is  postulated  that  shear  fracture  occurs  in  a  per¬ 
fectly  plastic  material  when  a  critical  shear  strain  is 
attained  throughout  a  critical  volume  of  material.  This 
postulate  is  combined  with  the  classical  equations  of 
plasticity  to  predict  when  cracking  will  Initiate  from  a 
notch  at  nominal  shear  stresses  beiow  the  yield  stress, 
when  the  crack  will  become  unstable  on  increase  of 
stress,  and  when  unstable  cracking  will  occur  if  a  notch 
is  cut  while  a  constant  nominal  stress  is  maintained. 
Tests  on  aluminum  foii  under  biaxial  tensile  stress 
show  results  which  are  qualitatively  similar  to  those 
predicted  by  the  theory. 
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THE  TEMPERATURE  DEPENDENCE  OF  THE  YIELD 
STRESS  OF  COPPER  AND  ALUMLNUM,  by  W.  D. 
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Sylwestrowicz  and  E  Orowan.  Final  rept.  Aug.  31,  1957 
(35]p.  incl.  diagrs.  refa.  (AFOSR-TR-57-71)  (AF  18- 
(600)1020)  AD  136618  Unclassified 

Presented  at  meeting  of  the  Amer.  Inst,  of  Mining  and 
Metallurgical  Engineers,  Nov.  4,  1957. 

Also  published  in  Trans.  Metall.  Soc.  AIME,  v.  212: 


In  testa  on  polycrystalline  copper  and  aluminum,  the 
ratio  of  the  yield  stress  to  modulus  of  elasticity  was 
found  to  be  strongly  dependent  on  temperature.  Also, 
it  was  shown  that  the  change  of  the  yield  stress  with 
temperature  of  a  material  at  a  given  temperature  and 
deformed  to  a  given  yield  stress,  but  not  necessarily  to 
the  same  strain,  does  not  depend  on  previous  mechanical 
thermal  history.  Likewise,  for  a  material  at  a  given 
temperature  and  deformed  to  a  given  yield  stress,  the 
rate  of  work  hardening  is  independent  of  the  temperature 
of  prior  stressing.  (Contractor's  abstract) 
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ANALYTICAL  INVESTIGATION  OF  THE  EFFECTS  OF 
A  DIFFUSION  HELD  ON  A  LAMINAR  BOUNDARY 
LAYER  IN  SUPERSONIC  FLOW,  by  J.  R.  Radbtll. 

Jan.  13,  1958,  lv.  incl.  diagrs.  tables,  refs.  (AFOSR- 
TN-5S-131)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(600)1493  and  Office  of 
Naval  Research  under  N5ori -07897)  AD  152158 

Unclassified 

A  solution  is  presented  for  supersonic  flow  of  air  in  a 
round  tube  with  uniform  injection  of  a  foreign  gas  through 
the  wall.  The  flow  is  assumed  to  be  divided  into  two 
regions,  a  boundary  layer  developing  on  the  tube  wall 
and  an  isentroplc  core.  Starting  from  the  equations  of 
change  derived  from  kinetic  theory,  the  tensor  equations 
are  expanded  in  cylindrical  coordinates  and  subjected 
to  an  order  of  magnitude  analysis  to  produce  boundary 
layer  equations.  Introduction  of  a  stream  function  and 
power  series  in  a  modified  length  Reynolds  number  with 
coefficients  which  are  functions  of  a  wall  distance  pa¬ 
rameter  permit  separation  of  the  partial  differential 
equations  into  an  infinite  series  of  sets  of  ordinary  dif¬ 
ferential  equations.  The  viscosity  and  thermal  conduc¬ 
tivity  of  the  gas  mixture  were  approximated  by  products 
of  quadratics  in  temperature  and  concentration  and  the 
binary  diffusion  coefficient  by  a  quadratic  in  temperature 
only.  The  quadratics  were  fitted  by  least  square  methods 
to  predictions  calculated  from  kinetic  theory.  The  first 
three  sets  of  differential  equation  were  integrated 
numerically  using  the  modified  Adams  method  on  the 
Whirlwind  and  later  the  I.B.M.  704  computer  of  the 
M.l.T.  computation  center.  The  wall  boundary  conditions 
for  the  linear  and  non-linear  two-point  bounds ry-vaiue 
problems  were  iocated  by  repeating  a  process  of  ilnear 
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Interpolation  with  partial  divided  difference*  obtained 
from  a  set  of  solutions.  At  a  Mach  number  of  5  and  a 
stagnation  temperature  of  ISO*,  the  recovery  factor  was 
found  to  increase  with  Injection  rate  and  along  the  tube 
up  to  15%  for  helium  injection.  The  friction  factor  was 
found  to  decrease  through  zero  with  increasing  modified 
length  Reynolds  number  and  increasing  injection  rate. 
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POLARIZED  BEAM  NEUTRON  DIFFRACTION  SPEC¬ 
TROMETER  (Abstract),  by  C.  G.  Shull,  R  Nathans,  and 
A.  W.  McReynolds.  [1057]  [l]p.  (In  cooperation  with 
Brookhaven  National  Lab.)  [AF  18(603)64] 

Unclassified 

Presented  at  moetlng  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30-Feb.  2,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc..  Series  □,  v.  2:  21, 
Jan.  30,  1967. 

A  description  will  be  given  of  one  of  the  BNL  neutron 
diffraction  spectrometers  which  has  been  modified  for 
use  as  a  polarized  beam  spectrometer.  By  using  a  mag¬ 
netized,  ferromagnetic  crystal  of  suitable  scattering 
properties  as  a  monochromator,  a  beam  of  high  polari¬ 
zation  value  is  available  for  further  study.  Crystals  of 
FegO^  have  been  used  as  polarizing  monochromators 

and,when  due  allowance  is  made  for  Internal  depolariza¬ 
tion  (arising  from  incomplete  magnetic  saturation),  the 
theoretical  polarization  of  100%  is  accounted  for  within 
experimental  error  of  1%.  The  magnetic  scattering  by 
crystals  of  iron  and  nickel  has  been  studied  and  the  mag¬ 
netic  scattering  effects  are  found  to  be  much  enhanced 
over  that  found  with  unpoiarlzed  radiation.  Other  ad¬ 
vantages  of  the  polarized  beam  technique  will  be  outlined. 
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THE  MAGNETIC  STRUCTURE  OF  FejAl,  by  R. 

Nathans,  M.  T.  Plgott,  and  C.  G.  Shull.  Sept.  24,  1958 
[5]p.  lncl.  diagrs.  tables.  (Technical  rept.  no.  1)  (In 
cooperation  with  Brookhaven  National  Lab.)  (AFOSR- 
TN-58-194)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  1?(603)84,  Atomic  Energy 
Commission,  National  Security  Agency,  and  Bureau  of 
Ordnance)  AD  152227  Unclassified 

Also  published  In  Jour.  Phys.  Chem.  Solids,  v.  6:  38- 
4j,  July  1956. 

A  polarized -neutron -beam  spectrometer  has  been  used 


to  determine  the  room-temperature  magnetic  structure 
of  ordered  Fe^Al.  The  results  show  that  the  aluminum 

atoms  possess  no  magnetic  moment  and  that  the  iron  mo¬ 
ments  differ  for  the  two  sublattice  sites.  On  one  sublat¬ 
tice,  where  the  iron  atoms  are  surrounded  by  both  iron 
and  aluminum  nearest  neighbors,  the  average  moment/ 
atom  is  found  to  be  1.46  ±  O.luB.  On  the  other  sublattice, 
where  the  iron  atoms  have  only  iron  atoms  as  nearest 
neighbors,  the  average  moment/atom  is  found  to  be 
2.4  ±  O.luB.  The  data  taken  on  higher-order  magnetic 
reflections  also  permitted  a  comparison  of  the  magnetic 
form  factors  for  each  of  the  different  sites  with  that  of 
metallic  iron.  No  difference  was  observed  to  within  the 
*  2%  accuracy  of  the  measurements  on  the  form  factor. 
(Contractor's  abstract) 
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THE  CONFIGURATION  OF  THE  TRHODIDE  GROUP  IN 
TETRAPHENYL  ARSONIUM  TRHODIDE  (CgHg^AsIg,  by 

R.  C.  L.  Slater.  Oct.  26,  1958  [22]p.  incl.  diagrs.  tables, 
refs.  (Technical  rept.  no.  2)  (AFOSR-TN-58-834) 

(AF  18(603)84)  AD  202919;  PB  138134  Unclassified 

Presented  at  Pittsburgh  Diffraction  Conf.,  Pa.,  Nov. 

1957. 

Also  published  in  Acta  Crystallographies,  v.  12:  187- 
195,  Mar.  l6,  1959.  (Title  varies) 

The  space  group  symmetry  of  (CgH^Aslj  Is  found  to  be 

P2/n  and  has  two  formula  weights  per  unit  monoclinic 
ceii.  A  trial  structure  was  deduced  irom  two  dimensional 
Patterson  and  Fourier  series  and  refined  by  means  of 
Fourier  difference  series.  The  lj  ion  in  this  crystal  is 

found  to  have  equal  bond  lengths  as  compared  to  unequal 
bond  lengths  in  crystals  in  which  the  cation  is  smaller. 
The  bond  length  difference  In  various  crystals  is  dis¬ 
cussed  with  respect  to  the  crystal  environment,  and  an 
explanation  is  given  which  is  based  on  the  general  be¬ 
havior  of  a  simple  linear  triatomic  system.  (Contrac¬ 
tor's  abstract,  modified) 
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FOLAR1ZED  NEUTRON  STUDIES  ON  ANTI  FERROMAG¬ 
NETIC  SINGLE  CRYSTALS,  by  R.  Nathans,  T.  Rlste  and 
others.  Nov.  26,  1958  [li]p.  lncl.  diagrs.  refs.  (Tech¬ 
nical  rept.  no.  4)  (In  cooperation  with  Brookhaven 
National  Ub.)  (AFOSR-TN-58-1058)  (AF  18(603)84) 

AD  206  9  86;  PB  140015  Unclassified 
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Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30-Feb.  2,  1957. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  n, 


classical  theory;  it  stems  from  the  fact  that  the  concept 
of  homogeneous  phase  corresponds  only  within  certain 
limits  to  the  actual  distribution  of  matter.  (Contractor's 
abstract) 


Hie  theory  of  neutron  scattering  by  magnetic  crystals 
as  given  by  Halpem  and  Johnson  predicts  changes  in  the 
polarisation  state  of  the  neutron  beam  upon  scattering 
which  depend  upon  the  relative  orientation  of  the  neutron 
polarization  vector  and  the  crystal  magnetic  axis.  This 
effect  was  investigated  experimentally  with  a  polarized 
beam  spectrometer  using  single  crystals  of  Cr^Oj  and 

a  -  Fe^Oj  In  which  reside  unique  antiferromagnetic 

axes.  Studies  were  made  on  several  different  reflections 
In  both  crystals  for  a  number  of  different  temperatures 
both  below  and  above  the  N6el  point.  Results  support 
the  theoretical  predictions  and  Indicate  directions  for 
the  moments  In  these  crystals  consistent  with  previous 
work.  In  addition  to  the  above,  a  more  detailed  study 
of  the  polarization  changes  in  the  reflection  In  a  -  Fe2C 

at  room  temperature  on  application  of  a  magnetic  field 
has  also  been  carried  out.  The  results  Indicate  that  the 
principal  source  of  the  parasitic  ferromagnetism  in 
hematite  Is  essentially  independent  of  the  orientation  of 
the  antiferromagnetic  domains  within  the  crystal.  (Con¬ 
tractor's  abstract) 

MIT.23:001 

Massachusetts  Inst,  of  Tech.  Dept,  of  Physics, 

Cambridge. 

THEORY  OF  X  -POINTS  AND  THE  SYMMETRY  OF  THE 
SUPERFLUID  STATE,  by  L.  Tisza.  [1957]  [3]p.  incl. 
table.  (Sponsored  Jointly  by  [Signal  Corps,  Air  Force 
Office  of  Scientific  Research,  Office  of  Naval  Research 
under  DA  36-039-SC-64637]  and  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)95)  Unclassified 

Published  In  Proc.  Fifth  Intemat’l.  Conf.  on  Low  Tem- 
perature  Phys.  and  Chem.,  Madison,  Wls.  (Aug.  26-31, 
1957),  Madison,  Univ.  of  Wisconsin  Press,  1958,  p.  124- 
126. 

The  classical  Gibb’s  theory  predicts  the  possible  types 
of  phase  equilibria  from  principles  of  thermodynamic 
stability.  The  only  major  shortcoming  is  the  failure  to 
account  for  the  X  -points  in  solids  and  In  liquid  helium. 

It  Is  possible  to  complete  the  Gibbsian  program  and  sub¬ 
sume  X  -points  under  thermodynamic  stability  considera¬ 
tions,  provided  the  definition  of  phase  Is  sharpened  to 
Include  Intrinsic  coordinates  specifying  the  symmetry 
properties  of  the  system.  The  use  of  such  non-classical 
parameters  In  thermodynamics  has  been  tried  before, 
but  usually  In  conjunction  with  simplifying  assumptions 
leading  to  a  loss  of  thermodynamic  rigor.  The  present 
theory  is  developed  rigorously  from  a  set  of  postulates 
applicable  to  experience  within  well  understood  limits 
of  validity.  This  last  proviso  Is  Inherent  even  In  the 


MIT.23:002 

Massachusetts  Inst,  of  Tech.  Dept,  of  Physics, 

Cambridge. 

GENERALIZED  PHASE  RULE  AND  THE  SYMMETRY 
OF  THE  SUPERFLUID  STATE,  by  L.  Tisza.  [1958] 

6p.  Incl.  refs.  (Sponsored  jointly  by  Signal  Corps,  Air 
Force  Office  of  Scientific  Research,  and  Office  of  Naval 
Research  under  [DA  36-039-SC-64637]  and  Air  Force 
Office  of  Scientific  Research  under  [AF  49(638)95]) 

AD  152218  Unclassified 

Also  published  In  Phys.  Rev.,  v.  110:  587-589,  Apr.  15, 


Phases  which  are  otherwise  Identical  may  differ  by 
symmetry,  crystalline  twin  phases  being  a  familiar 
example.  The  existence  of  these  phases  can  be  taken 
Inti  account  by  assigning  to  a  system  a  "symmetry  num¬ 
ber"  which  would  ordinarily  be  0.  An  ordered  binary 
mixed  crystal  Is  regarded  as  a  2-phase  system,  the 
phases  consisting  of  domains  with  different  type  of  order 
these  crystals  are  assigned  a  symmetry  number  equal 
to  unity.  Gibb's  deduction  of  the  phase  rule  is  reformu¬ 
lated  so  that  the  effect  of  the  symmetry  is  taken  Into 
account.  Broadly  speaking  a  symmetry  number  equal  to 
1  gives  rise  to  an  additional  degree  of  freedom.  If  2 
coexisting  phases  tend  to  become  identical,  the  boundary 
of  their  coexistence  is  known  as  "critical  phase."  In 
vapor-liquid  equilibrium  the  critical  phase  Is  restricted 
to  a  point  In  accordance  with  the  author's  generalized 
phase  rule  the  critical  phase  for  an  ordered  crystal  has 
1  degree  of  freedom  and  is  known  as  the  X  -curve.  On 
account  of  the  similarity  between  the  X  -transitions  of 
liquid  helium  and  of  mixed  crystals,  it  Is  concluded  that 
the  ground  state  of  liquid  helium  must  be  doubly  degen¬ 
erate,  contrary  to  all  current  views  on  the  nature  of 
superfluids.  It  Is  asserted  that  the  phase  rule  Is  not  a 
direct  consequence  of  the  laws  of  thermodynamics. 


MIT.24:001 

[Massachusetts  Inst,  of  Tech.  Dept,  of  Physics, 
Cambridge], 

INTERNATIONAL  CONFERENCE  ON  CURRENT  PROB¬ 
LEMS  IN  CRYSTAL  PHYSICS,  Massachusetts  Inst,  of 
Tech.,  Cambridge,  July  1-5,  1957.  1958  [2i0]p.  Incl. 
diagrs.  tables,  refs.  (Sponsored  Jointly  by  lnternat'1. 
Union  of  Pure  and  Appl.  Phys.,  Internat'l.  Union  of 
Crystallography,  UNESCO,  National  Science  Foundation, 
Office  of  Naval  Research,  and  Air  Force  Office  of  Scien¬ 
tific  Research)  Unclassified 
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Published  in  Rev.  Modern  Phys.,  v.  30:  46-206,  Jan. 
1958. 

The  primary  aim  of  this  conference  was  to  bring  to¬ 
gether  crystallographers  and  theoretical  or  solid-state 
physicists  to  discuss  topics  of  common  interest.  Some 
150  persons  attended  the  conference,  about  65  of  whom 
were  lrom  England,  Germany,  Scotland,  and  Japan.  Tht 
topics  of  discussion  included  the  determination  of  the 
thermal  vibrations  of  solids  by  temperature-diffuse 
scattering  of  x-rays;  x-ray  determination  of  the  form 
factors  of  the  outer  electrons  of  atoms,  with  a  view  to 
determining  nonsphencal  charge  distributions;  neutron 
diffraction  determination  of  the  distribution  of  magnetic 
scattering  in  ferromagnetic  metals  and  alloys  and  in 
antiferromagnetic  substances;  and  determination  of 
hydrogen  positions  in  crystals  by  x-ray,  electron,  and 
neutron  diffraction. 
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Massachusetts  Inst,  of  Tech.  Fluid  Dynamics  Research 
Group,  Cambridge. 

FORCES  AND  MOMENTS  ON  OSCILLATING  SLENDER 
WING-BOOT  COMBINATIONS  AT  SUPERSONIC  SPEED 
PART  I.  BASIC  THEORY,  by  G.  Zartarlan  and  H. 
Ashley.  Apr.  1957,  69p.  incl.  diagrs.  table.  (MlT 
Fluid  Dynamics  Research  Group  rept.  no.  57-2) 
(AFOSR-TN-57-386)  (AF  18(600)961)  AD  132461 

Unclassified 

A  theoretical  method  Is  developed  for  estimating  aero¬ 
dynamic  loads  on  slender,  symmetrical  configurations 
performing  small  lateral  oscillations  of  limited  reduced 
frequency  1"  -  supersonic  main  stream.  This  procedure 
extends  an  Iterative  technique  originally  proposed  by 
Adams  and  Sears,  and  applied  by  Landahl  to  similar 
configurations  in  transonic  flow.  As  a  practical  ex¬ 
ample,  stability  derivatives  are  calculated  lor  a  plane 
wing  centrally  mounted  in  a  body  of  revolution.  Under 
certain  limitations  on  the  rapidity  of  the  oscillations, 
all  derivatives  prove  to  be  independent  of  changes  In 
reduced  frequency.  Many  of  them,  notably  the  accelera¬ 
tion  derivatives,  differ  appreciably  from  the  results  of 
ordinary  slender  body  theory,  being  sensitive  both  to 
changes  In  the  wing  aspect  ratio  and  the  diameter  of  the 
central  body.  Especially  significant  are  the  effects  of 
these  two  parameters  and  the  unsteadiness  of  the  flow 
on  the  fixed-axis  damping  In  pitch.  (Contractor's  ab¬ 
stract) 


MIT.06;014 

Massachusetts  inst.  of  Tech.  Fluid  Dynamics  Research 
Group,  Cambridge. 


EXPERIMENT,  by  H.  Kennet,  H.  Ashley,  and  R.  L. 
Stapieford.  Dec.  1957,  53p.  incl.  diagrs.  tables.  (MIT 
Fluid  Dynamics  Research  Group  rept.  no.  57-5)  (AFOSR- 
TN-58-114)  (AF  18(600)961)  AD  152022;  PB  147041 

Unclassified 

Several  applications  and  extensions  are  described  of  a 
theoretical  method  (or  estimating  aerodynamic  loads 
on  slender  wing-body  configurations  performing  small 
oscillations  of  limited  reduced  frequency  in  a  super¬ 
sonic  main  stream.  This  procedure  involves  an  iterative 
technique  in  ascending  orders  of  aspect  ratio  and  fre¬ 
quency,  originally  applied  to  similar  shapes  in  transonic 
flow.  The  theory  is  moderately  successful  as  compared 
with  experimentally  determined  lift-  and  moment-curve 
slopes  for  a  family  of  delta-wing-body  combinations  in 
steady  flow.  It  provides  reasonable  estimates  of  the 
damping  in  pitch  measured  on  a  particular  rocket  model 
over  a  range  of  supersonic  Mach  numbers.  When  applied 
to  a  series  of  possible  missile  shapes  with  systematically 
varied  wing  planforms,  it  reveals  a  strong  Influence  of 
planform  geometry  on  damping  in  pitch  which  cannot  be 
calculated  by  the  conventional  slender-body  approxima¬ 
tion.  (Contractor's  abstract,  modified) 


MIT.06:015 

Massachusetts  Inst,  of  Tech.  Fluid  Dynamics  Research 
Group,  Cambridge. 

ON  SIMPLE  WAVES  IN  PERFECT  AND  DISSOCIATING 
GASES:  THEORY  AND  APPLICATIONS,  by  H.  Kennet. 
Feb.  1658,  49p.  incl.  diagrs.  refs.  (MIT  Fluid  Dynami  c 
Research  Group  rept.  no.  58-1)  (AFOSR-TN-58-302) 

(AF  18(600)961)  AD  154212;  PB  143511  Unclassified 

A  theoretical  method  is  developed  for  estimating  aero¬ 
dynamic  loads  on  oscillating  airfoils  in  dissociating 
flow,  when  the  flow  Is  in  dissociative  equilibrium.  This 
pruce&ite  is  based  on  a  method  ot  sclutitm  originally 
prepared  by  Lighthlll  for  the  case  of  a  perfect  fluid. 

When  the  flow  is  hypersonic,  yet  real  gas  effects  are 
negligible,  the  perfect  fluid  solution  for  the  prediction 
of  loads  on  such  oscillating  airfoils  is  modified  by  taking 
into  account  the  entropy  changes  at  the  leading  edge.  The 
extension  is  limited  to  simple  harmonic  oscillations  with 
small  amplitude-to-airfoil-thickness  ratios.  It  Is  shown 
that  the  changes  in  the  stability  derivatives  due  to  the 
n.udihed  theory  are  small  tor  the  thickness  ratios  and 
Mach  numbers  investigated.  An  extreme  case  in  which 
real  gas  effects  are  not  negligible  was  also  investigated. 


MIT.07:003 

Massachusetts  Inst,  of  Tech.  Fluid  Dynamics  Research 
Group,  Cambridge. 


FORCES  AND  MOMENTS  ON  OSCILLATING  SLENDER 
WING-BODY  COMBINATIONS  AT  SUPERSONIC  SPEED. 
PART  II.  APPLICATIONS  AND  COMPARISON  WITH 


>  418 


AN  EXPERIMENTAL  STUDY  OF  THE  FLOW  FIELD 
ABOUT  SWEPT  AND  DELTA  WINGS  AND  SHARP 
LEADING  EDGES,  by  i.  Jasxlics  and  L.  Trilling.  Oct. 
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1957,  lv.  incl.  illus.  diagrs.  refs.  (MIT  Fluid  Dynamics 
Research  Group  rept.  no.  57-4)  (AFOSR-TR-58-6) 

(AF  18(600)1306)  AD  157948;  PB  144067 

Unclassif’ed 

A  series  of  experiments  was  performed  to  define  the 
flow  field  on  the  upper  surface  of  high  aspect  ratio 
swept  wings  and  narrow  delta  wings  at  high  angles  of 
attack.  It  was  found  that  near  the  root  section  of  either 
type  of  wing,  the  flow  is  conical.  The  edge  of  the  vortex 
sheet  which  originates  at  the  leading  edge  is  a  straight 
line  whose  position  relative  to  the  leading  edge  depends 
only  on  incidence.  On  swept  wings,  the  vortex  edge 
turns  downstream  as  soon  as  the  vortex  sheet  covers 
the  front  half  of  the  wing  chord,  and  the  flow  under  the 
vortex  sheet  outboard  of  that  turning  point  is  uniform 
and  parallel  to  the  leading  edge  of  the  wing.  On  narrow 
delta  wings  the  conical  symmetry  persists  almost  to 
the  trailing  edge. 


MIT.25-.001 

Massachusetts  Inst,  oi  Tech.  Fluid  Dynamics  Research 
Group,  Cambridge. 

AEROEI.ASTIC  STABILITY  OF  LIFTING  SURFACES 
IN  HIGH  DENSITY  FLUIDS,  by  C.  J.  Henry,  J.  Dugundji, 
and  H.  Ashley.  June  1958,  40p.  incl.  diagrs.  refs.  (MIT 
Fluid  Dynamics  Research  Group  rept.  no.  58-3)  (AFOSR- 
TN-58-626)  (AF  49(638)160)  AD  162156;  PB  145331 

Unclassified 

Experimental  and  theoretical  evidence  is  assembled 
which  suggests  that  oscillatory  aeroelastic  instability 
(flutter)  is  very  unlikely  at  the  structural-to-fluid  mass 
ratios  typical  of  hydrodynamic  operation.  Flutter  data 
obtained  in  high-density  fluids  are  reviewed,  and  various 
sources  of  inaccuracy  in  its  theoretical  prediction  are 
analyzed.  The  need  is  expree  'd  for  more  precise  means 
of  analytically  representing  both  dynamic-elastic  sys¬ 
tems  and  three-dimensional  unsteady  hydrodynamic 
loads.  For  a  simple  hydrofoil  with  single  degrees  of 
freedom  in  bending  and  torsion,  the  theoretical  influence 
of  several  significant  parameters  on  high-density  flutter 
is  calculated  and  discussed.  Recommendations  are  made 
for  refinements  to  existing  techniques  of  analysis  to  in¬ 
clude  the  presence  of  channel  boundaries,  free  surfaces, 
cavitation  or  separated  flow. 


MIT.  26:001 

Massachusetts  Inst,  of  Tech.  Fluid  Dynamics  Research 
Group,  Cambridge. 

GAS  DYNAMICS  Of  FREE  MOLECULE  FLOW,  by  A. 
Toanire.  Mar.  1958,  36p.  incl.  diagrs.  reis,  (MIT  Fluid 
Dynamics  Research  Group  rept.  no.  58-2)  (AFOSR-TN- 
58-787)  (AF  49(638)207)  AD  202114  LB  144982 

Unclassified 


MIT.  25:001;  MIT.  26:001; 

MIT.  08:070,  071 

The  influence  of  a  solid  object  upon  the  velocity  distri¬ 
bution  of  gas  atoms  in  free  molecule  flow  is  studied.  A 
concept  of  shadow  flow  makes  it  possible  to  consider  two 
distinct  velocity  categories,  and  in  principle  facilitates 
the  calculation  of  the  velocity  distribution  function  at  any 
point  in  space.  Surface  adsorption  is  considered  and  a 
cosine  dependence  of  diffuse  reflection  is  found  to  be 
useful.  (Contractor’s  abstract,  modified) 


MIT.08:070 

Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

A  50-KMC  DIELECTROMETER,  by  N.  E.  Dye.  Jan. 

1957,  21p.  incl.  illus.  diagrs.  tables.  (Technical  rept. 
no.  114)  (Bound  with  its  Technical  rept.  no.  113; 

AD  122938)  (Sponsored  jointly  by  Office  of  Naval  Re¬ 
search,  Signal  Corps,  and  [Air  Force  Office  of  Scientific 
Research]  under  [N5ori-07801]  AD  122938(a) 

Unclassified 

A  dielectrometer,  using  the  standing-wave  method  with 
circular  wave  guide,  has  been  developed  which  permits 
measurements  of  the  complex  permittivity  and  perme¬ 
ability  of  materials  of  50  kmc.  The  instrument  is  ca¬ 
pable  of  measuring  relative  dielectric  constants  from  1 
to  100  and  loss  tangents  as  low  as  0.0001.  Only  small 
samples  are  required  and  measurements  can  be  made 
over  a  wide  temperature  range  up  to  1200°C.  Special 
developmental  problems  concerning  the  crystal  detector, 
slotted  section,  and  probe  are  discussed  in  detail.  Typ¬ 
ical  dielectric  measurements  on  various  samples  are 
appended.  (Contractor’s  abstract) 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

HIGH-TEMPERATURE  DIELECTRIC  MEASUREMENTS 
ON  RADOME  CERAMICS  IN  THE  MICROWAVE  REGION, 
by  W.  B.  Westphal.  Jan.  1957,  22p.  incl.  diagrs.  tables. 
(Technical  rept.  no.  113)  (Sponsored  jointly  by  Office 
of  Naval  Research,  Signal  Corps,  and  |  Air  Force  Office 
of  Scientific  Research]  under  [N5ori-07801])  AD  122938 

Unclassified 

The  dielectric  constant  and  loss  of  certain  ceramics 
have  been  measured  up  to  peak  temperatures  ranging 
from  500'  to  1200“C  with  a  view  of  the  possible  use  of 
some  of  them  as  radome  materials.  Their  characteris¬ 
tics  are  compared  wiih  those  of  certain  glasses  and  crys¬ 
tals.  Two  mam  types  of  loss  appear:  conduction  loss 
increasing  exponentially  with  tempeiature,  and  absorp¬ 
tions  centered  m  the  infrared  which  p-ove  to  be  nearly 
temperature-independent  at  micruwa  •  frequency  at 
temperatures  below  the  softening  range.  Both  losses 
depend  on  chemical  purity,  but  quantitative  interrelation 
has  not  been  established.  A  high  purity  alumina  ceramic 
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having  a1  »  9.32  and  tan  6  »  0.00015  at  25'C  with  changes 
to  10.4  and  0.0011  at  1200*C  and  50  kmc  proved  to  be 
outstanding  as  a  low-loss  material.  Some  special  tech¬ 
niques  using  the  standing  wave  method  in  shorted  wave¬ 
guides  are  discussed  briefly.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

INVESTIGATION  OF  THE  FERRITE  REGION  OF  THE 
PHASE  DIAGRAM  Fe-Co-O,  by  J.  Smiltens.  Jan.  1957, 
22p.  lncl.  dlagrs.  tables.  (Technical  rept.  no.  115) 
(Sponsored  jointly  by  Office  of  Naval  Research,  Signal 
Corps,  and  [Air  Force  Office  of  Scientific  Research] 
under  [N5orl-07801],  and  Rome  Air  Development 
Center  under  AF  30(635)2872)  AD  123324 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  79  :  4881- 
4864,  Sept.  20,  1957. 

The  cobalto-magnetlte  phase  at  1200*C,  in  a  mixture  of 
98.13  vol  %  C02  and  1.87  vol  %  CO,  is  stable  from  X  -  0 

to  55.8,  where  X  indicates  the  atoms  of  cobalt  substi¬ 
tuted  for  iron  according  to  the  formula  Co  Fe.„„  0400. 

x  300-x 

In  pure  oxygen  the  stability  interval  reaches  from  X  * 
92.8  to  >  120.  At  1400*C,  in  a  mixture  of  98.93  vol  % 
COj  and  1.07  vol  %  Oj,  the  stability  interval  extends 

from  X  »  0  to  94.5,  in  pure  oxygen  Hie  lower  stability 
limit  was  not  determined  (presumably  it  lies  near 
X  ~  70);  the  upper  limit  for  X  is  113.5.  The  cobalto- 
magnetlte  field  in  the  vicinity  of  CoFejOj  has  no  width. 

Cobalt  does  cot  substitute  for  iron  in  the  hermatlte 
phase  (1200*C).  With  X  initially  100,  the  melt  at  1626*C, 
in  urvgen,  has  the  atomic  fraction  of  oxygen  value 
0.5611,  chlch  la  considerably  leas  than  that  required 
for  the  composition  CoFejO^.  (Contractor’s  abstract) 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

THE  STANDARD  FREE  ENERGY  OF  OXIDATION  OF 
MAGNETITE  TO  HEMATITE  AT  TEMPERATURES 
ABOVE  1000*C,  by  J.  Smiltens.  Jan.  1957,  l4p.  lncl. 
dlagra.  tables.  (Technical  rept.  no.  116)  (Bound  with  its 
Technical  rept.  no.  115)  (Sponsored  jointly  by  Office  of 
Naval  Research,  Signal  Corps,  and  [Air  Force  Office  of 
Scientific  Research]  under  [N5orl-07801]  and  Rome 
Air  Development  Center  under  AF  30(635)2872) 

AD  123324  Unclassified 

Also  published  in  Jour.  Amer.  C*>em.  Soc.,  v.  79:  4877- 
4680,  Sept.  20,  1957. 


A  correction  term  is  derived  for  the  van't  Hoff  equation 
used  for  calculating  the  standard  free  energy  from  the 
dissociation  pressure  data.  This  term  also  allows  such 
calculations  in  cases  in  which  solid  solutions  are  formed. 
The  standard  free  energy  for  the  reaction  4Fe;jO<  +  Oj  ■ 

6FejOj  has  been  calculated.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

CRYSTAL  STRUCTURE  REFINEMENT  BY  LEAST 
SQUARES  WITH  THE  IBM  650,  by  L.  R.  La  vine  and  J. 

R.  Steinberg.  Feb.  1957,  I4p.  lncl.  diagrs.  tables. 
(Technical  rept.  no.  117)  (Sponsored  jointly  by  Office 
of  Naval  Research,  Signal  Corps,  and  [Air  Force  Office 
of  Scientific  Research]  under  [N5ori-07801])  AD  125503 

Unclassified 

A  description  of  a  program  for  performing  least-squares 
refinements  of  crystal  structures  is  given.  Details  of 
subroutines  of  possible  interest  to  others  are  included. 
(Contractor’s  abstract) 
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Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

AN  X-RAY  METHOD  FOR  DETERMINING  CATION  DIS¬ 
TRIBUTION  IN  FERRITES,  by  P.  Skolnick,  S.  Eondo,  and 
L.  R.  La  vine.  Feb.  1957,  17p.  lncl.  dlagra.  tables,  refs. 
(Technical  rept.  no.  118)  (Bound  with  its  Technical  rept. 
no.  117)  (Sponsored  jointly  oy  Office  cfNaval  Research, 
Signal  Corps,  and  [Air  Force  Office  of  Scientific  Re¬ 
search]  under  [N5orl-07B01])  AD  125593  Unclassified 

Also  published  in  Jour.  Appl.  Phya.,  v.  29:  198-203, 

Teh.  1458. - 

Cation  distribution  in  many  ferrites  has  been  difficult 
to  determine  by  x-ray  diffraction  since  the  scattering 
factors  of  such  cations  as  Ni,  Co,  Mn,  and  Cu  are  close 
to  that  of  Fe.  By  using  radiation  of  a  wave  length  close 
to  the  absorption  edge  of  one  of  the  cations  (the  ferric 
ion  in  this  case),  sufficient  difference  in  x-ray  scattering 
factor*  can  be  developed  because  of  anomalous  disper¬ 
sion,  thus  avowing  the  cation  distribution  to  be  ascer¬ 
tained.  This  method  was  employed  in  the  case  of  nickel 
ferrite.  Ratios  of  intensifies  of  the  diffracted  peaks  for 
FeK»  and  FeK t  radiation  from  sickel  ferrite  was  used  to 
eliminate  certain  factors  !r<  the  intenr'ty  equation  which 
are  difficult  to  calculate,  e.g.  the  absorption  and  tem¬ 
perature  factors.  A  least-squares  technique  t?as  used 
to  determine  the  best  values  of  the  cation  distribution 
and  the  oxygen  position  for  the  Intensity  ratios  obtained 
for  seven  reflections.  It  was  found  that  the  cation  dis¬ 
tribution  coefficient  was  0.48  *  0.02,  in  agreement  with 
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the  results  obtained  by  magnetic -moment  measurements 
and  neutron  diffraction.  The  oxygen  positional  param¬ 
eter  was  found  to  be  0.240  ±  0.002  of  the  lattice  parame¬ 
ter  with  an  octahedral  position  as  the  origin.  Hie 
method  appears  to  be  of  general  value  in  distinguishing 
between  two  elements  distributed  over  nonequivalent 
positions  In  a  crystal  lattice  when  their  x-ray  scattering 
factors  are  almost  equal.  (Contractor's  abstract) 


M1T.08:076 

Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
F.esearch,  Cambridge. 

INSTRUMENTATION  FOR  HIGH- FIELD  CONDUCTANCE 
MEASUREMENTS,  by  F.  R.  Kotter.  [1957]  [4]p.  incl. 
Ulus,  diagrs.  (Sponsored  Jointly  by  Office  of  Naval  Re¬ 
search,  Signal  Corps,  and  [Air  Force  Office  of  Scientific 
Research]  under  N5orl-07801  and  Army  Ordnance) 

Unclassified 

Published  in  Rev.  Sclent.  Instruments,  v.  28:  178-181, 
Mar.  1957. 

Improvements  have  been  made  In  the  differential  pulse 
transformer  bridge  which  Increase  Its  inherent  precision 
by  approximately  an  order  of  magnitude  and  extend  its 
range  to  measurements  with  electrolytes  of  twenty  times 
the  concentration  previously  feasible.  A  circuit  is  de¬ 
scribed  which  permits  study  of  the  errors  Introduced 
by  polarization  and  self-heating  when  electrolytic  con¬ 
ductivity  measurements  are  carried  out  with  rectangular 
voltage  pulses.  Also  described  is  equipment  for  four- 
terminal  resistance  measurements  with  single -voltage 
pulses,  which  allows  hlgh-fleld  conductance  measure¬ 
ments  free  from  errors  caused  by  contact  resistance, 
self-heating,  and  space-charge  accumulation;  It  has  been 
applied  to  semiconductors.  (Contractor's  abstract) 


MIT.08:077 

Massachusetts  Inst,  of  Tech. 
Research,  Cambridge. 
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CONDUCTIVITY  AND  MAGNETIC  HYSTERESIS-LOOP 
PROPERTIES  OF  QUENCHED  MAGNESIUM  FERRITE, 
by  G.  Economos.  [1957]  [5]p.  incl.  Ulus,  diagrs.  tables. 
(Sponsored  Jointly  by  Office  of  Naval  Research,  Signal 
Corps,  and  Air  Force  [Office  of  Scientific  Research] 
under  N5ori-0?<»01)  Unclassified 

Published  in  Central  Glass  and  Ceramic  Research  Inst. 
Bull.  (Lidia),  v.  4:  7-11,  1957. 

The  effect  of  quenching  treatment  of  magnesium  ferrite 
Is  critically  examined.  Magnesium  ferrite  acquires 
distributions  intermediate  between  the  configurations 
for  "normal"  or  non-magnetic  ferrites  and  "Inverse" 
ferrites  as  established  by  Pauthenet  and  Bochirol 
depending  upon  the  temperature  of  quenching.  Magnet- 


MIT.  08:076,  077;  MIT.  27:001,  002 


ization,  which  arises  primarily  from  the  Interaction 
between  magnetic  ions  in  the  octahedral  and  tetrahedral 
lattice  sites,  is  greatly  affected  by  the  changes  in  distri¬ 
bution  due  to  quenching.  It  is  hoped  th'  with  an  under¬ 
standing  of  the  basic  mechanisms  involved  in  the  simpler 
ferrites,  such  as  magnesium  ferrite,  some  idea  of  what 
might  be  occurring  in  the  more  complex  combinations 
of  technical  importance  might  evolve. 


M1T.27:001 

Massachusetts  Inst,  of  Tech. 
Research,  Cambridge. 


Lab.  for  Insulation 


TABLES  OF  DIELECTRIC  MATERIALS,  VOLUME  V. 
Apr.  1957,  267p.  incl.  diagrs.  tables.  (Technical  rept. 
no.  119)  (Sponsored  jointly  by  Office  of  Naval  Research, 
Signal  Corp3  and  Air  Force  Office  of  Scientific  Re¬ 
search  under  Nonr-184110  and  Ordnance  Materials 
Research  Office)  Unclassified 

Volume  V  of  this  series  extends  the  dielectric  data  to 
include  high  temperatures,  ferromagnetics,  and  attenua¬ 
tor  characteristics.  The  material  is  presented  in  both 
tabular  and  graphic  form.  Company  and  material  in¬ 
dexes  are  included. 


M1T.27:002 

Massachusetts  Inst,  of  Tech. 
Research,  Cambridge. 


Lab.  for  Insulation 


STUDIES  ON  THE  LOWER  OXIDES  OF  TITANIUM,  by 
A.  D.  Pearson.  June  1957,  53p.  incl.  Ulus,  diagrs. 
tables,  refs.  (Technical  rept.  no.  120)  (Sponsored  JoinUy 
by  Office  of  Naval  Research,  Signal  Corps,  and  [Air 
Force  Office  of  Scientific  Research]  under  Nonr-184110 
and  Atomic  Energy  Commission  under  AT  (30-l)-1937) 
AD  135252  Unclassified 

Also  published  in  Jour.  Phys.  Chem.  Solids,  v.  5:  316- 

321,  l9S8. - 

Pure  TIO  is  face-centered  cubic  (fee)  above  ca.  950*C. 
The  structure  of  samples  annealed  below  this  tempera¬ 
ture  is  complex,  consisting  of  2  or  possibly  3  phases  not 
in  equilibrium.  Impurities  and  excess  of  O  stabilize  the 
fee  form  at  room  temperature.  The  electrical  resistivity 

of  TIO  (prepa  red  by  melting)  is  2.81  x  10  *  ohm  cm  at 
room  temperature,  and  increases  with  temperature  be¬ 
tween  -162*  and  362*C.  The  thermoelectric  emf  of  TIO 
is  of  the  same  order  of  magnitude  as  that  of  metals.  The 
directly  measured  density  is  less  than  that  calculated 
from  the  lattice  constant,  Indicating  that  14.6%  of  the  lat¬ 
tice  positions  are  unoccupied.  The  properties  of  the 
products  suggest  that  the  TIO-phase  oxides  may  be  con¬ 
sidered  as  solid  solutions  of  O  in  Ti.  X-ray  investiga¬ 
tions  indicate  that  TljO^  probably  does  not  exist.  The 

trigonal  unit  cell  of  TljOj  18  confirmed  between  room 


>  421  < 


--  .*•  •  w  .•  •  •  •  .  • 


» - a 


AIR  FORCE  SCIENTIFIC  RESEARCH 


MIT.27:003  -  MIT.27:005 


temperature  and  350°C  by  using  an  improved  technique 
for  developing  diffraction  photographs;  at  room  tem¬ 
perature  a  *  5.428A;  =  56°39'.  The  lattice  parameters 

change  rapidly  between  160°  and  200°C,  corresponding  to 
the  rapid  increase  in  magnetic  susceptibility.  Ti,0, 

_  g  Z  J 

is  antiferromagnetic;  x  =  1.09  x  10  cgs  at  30°C. 
m 

The  thermal  activation  energy  of  elec'.ric  conduction 
of  TigOg  in  the  room-temperature  region  is  0.08  ev, 

about  haif  of  the  observed  optical  activation  energy 
(0.15  ev).  The  material  is  a  p-type  semiconductor  at 
room  temperature,  but  n-type  conduction  becomes 
dominant  above  240°C.  (Contractor's  abstract) 

M1T.27:003 

Matbachueetti  Lntrt.  of  Tech.  Lit.  for  Insulation 
Research,  Cambridge. 

PREPARATION  OF  THIN  SINGLE  CRYSTALS  OF 
BARIUM  TIT  AN  ATE,  by  1.  T.  Last.  (19*7]  (Spor«- 
sored  Jointly  by  Office  of  Naval  Research,  Signal  Corps, 
Air  Force  [Office  of  Scientific  Research],  and  Army 
Ordnance  under  [Nonr-184110])  Unclassified 

Published  in  Rev.  Scient.  Instruments,  v.  28:  720-721, 
Sept.  laol. 

Etching  and  handling  techniques  are  described  for  the 
preparation  of  single-crystal  samples  of  BaTiOg  as 

thin  as  1.5  M,  with  an  area  of  about  1x2  mm.  The 
samples,  supported  by  a  Teflon-silicone  tape  that 
had  cut-out  windows,  were  etched  in  HgPO^  heated  at 

about  the  BaTlOj  Curie  temperature  at  a  rate  of  about 

1  M/min  at  130°.  Crystal  thickness  during  etching  was 
observed  with  a  low-power  microscope.  Crystals  pre¬ 
pared  were  sufficiently  plane-parallel  to  permit  the 
observation  „f  interference  bi-ds  tr  the  new  Irfrarel 

MIT.27:004 

VlinsarhuM  tte  In»t  of  Tech,  lafc  f:r  Insulation 
Research,  Cambridge. 

TRANSITION  TO  THE  FERROELECTRIC  STATE  IN 
BARIUM  TITANATE,  by  D.  Meyerhofer.  Oct.  1957, 

66p.  incl.  illus.  diagrs.  tables,  refs.  (Technical  rept. 
no.  121)  (Sponsored  Jointly  by  Office  of  Navai  Research, 
Signal  Corps,  and  [Air  Force  Office  of  Scientific  Re¬ 
search]  under  Nonr-184110)  AD  148238 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  i  i 2:  413-423,  Oc*.  15, 
1958. 

The  phase  ransition  in  BaTiOg  at  the  Curie  point  was 

investigated  on  stngie  crystals  with  simultaneous  optical 
and  electrical  measurements.  The  direction  of  light 
propagation  and  that  of  the  electric  field  vectors  were 


at  right  angles  to  each  other,  the  orientation  being  suited 
for  observations  of  birefringence,  domain  walls,  and 
phase  boundaries  in  polarized  light.  Electric  polariza¬ 
tion  and  dielectric  constant  measurements  were  made, 
and  properties  of  the  crystal  were  investigated.  The  re¬ 
sulting  data  were  fitted  to  a  thermodynamic  equation 
developed  by  Devonshire  (Phil.  Mag.,  v.  40:  1040,  1949; 
v.  42:  1065,  1951;  and  Advances  in  Phys.,  v.  3:  85,  1951). 
The  single  crystals  were  grown  by  the  Remeika  method 
(Jour.  Amer.  Chem.  Soc.,  v.  76:  940,  1954)  from  KF 
melt  in  Pt  crucibles.  The  Curie  points  of  the  observed 
crystals  varied  between  110°  and  120°  because  of  im¬ 
purities.  The  transitions  to  and  from  the  cubic  phase 
were  divided  into  2  categories.  (1)  In  the  slow  transition, 
the  new  phase  nucleates  after  some  time  at  the  edges 
of  the  crystal  and  then  slowly  grows  by  domain-wall 
motion;  the  temperature  hysteresis  was  small  but  not 
zero.  (2)  In  the  laol  change,  the  crystal  was  made  to 
switch  uniformly  in  1  to  2  Msec,  the  time  being  limited 
only  by  the  mechanical  response  time  of  the  crystal  a3 
determined  by  the  piezoelectric  resonances.  (ASTIA 
abstract) 


MIT.27:005 

Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

OXYGEN  IMPURITY  IN  SILICON  SINGLE  CRYSTALS, 
by  A.  Smakula  and  J.  Kalnajs.  Nov.  1957,  12p.  incl. 
diagrs.  tables,  refs.  (Technical  rept.  no.  122)  (Sponsored 
Jointly  by  Office  of  Naval  Research,  Signal  Corps,  and 
[Air  Force  Office  of  Scientific  Research]  under  Nonr- 
184110)  AD  148239  Unclassified 

Also  published  in  Jour.  Phys.  Chem.  Solids,  v.  6:  46-50, 

19557 

Comparison  of  the  lattice  constant  and  density  of  "pure" 
silicon  crystals  and  oxygen-contaminated  crystals  favors 
the  substitutional  pos'iion  of  oxygen  in  the  silicon  lattice 
rather  than  the  interstitial.  The  spectral  position  and 
intensities  of  15  infrared  absorption  bands  for  pure  sili¬ 
con  crystals  ace  given.  TU  bands  shift  slightly  toward 
higher  frequency  at  ca.  -130“C  but  no  narrowing  was  de¬ 
tected.  At  -130°C  the  half  width  of  the  1106-cm”*  band 
decreases  from  32  to  i8  cm  \  the  height  increases  by 

one  third  and  the  maximum  shifts  to  1120  cm  .  After 
heat  treatment  at  1000VC  for  48  hr,  the  intensity  of  the 

1106  cm  *  band  decreases  strongly  and  three  new  weak 

maxima  appear  at  1065,  1160,  and  1230  cm  *.  The  inte¬ 
grated  intensity  is  lower  by  only  15  per  cent.  The  above 
bands  coincide  with  the  absorption  bands  of  quartz.  This 
indicates  a  segregation  of  SiO  and  the  formation  of  SiOg 

units.  Pure  silicon  crystals  show  a  higher  absorption 
tail  above  1.2u,  indicating  strong  strains.  (Contractor's 
abstract) 
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MI  ’.27:006 

Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

INTERNAL  PHOTOEFFECT  AND  EXCITON  DIFFUSION 
IN  CADMIUM  AND  ZINC  SULFIDES,  by  M.  Balkanski 
and  R.  D.  Waldron.  Nov.  1957,  43p.  incl.  dlagrs.  tables, 
refs.  (Technical  rept.  no.  123)  (Sponsored  jointly  by 
Office  of  Naval  Research,  Signal  Corps,  and  [Air 
Force  Office  of  Scientific  Research]  under  Nonr-184110) 
AD  149668  Unclassified 

Also  published  in Phys.  Rev.,  v.  112:  123-135,  Oct.  1, 
1958; 

The  spectral  response  of  photoconductivity  of  ZnS  and 
CdS  for  both  single-crystal  and  slnte red-powder  sam¬ 
ples  was  measured  for  several  distances  between  the 
area  of  illumination  and  the  electrode  region.  The 
energy  transport  process  for  indirect  illumination  was 
studied  by  measuring  the  photocurrent  pulses  produced 
by  high  Intensity  light  flashes  and  by  experiments  with 
light  transmission  and  electric  fields.  These  studies 
demonstrate  energy  transport  by  electrically  neutral 
entities  other  than  photons,  which  we  Interpret  as  dif¬ 
fusion  of  excitons  or  mobile-hole  pairs.  This  indirect 
or  transfer  photocurrent  occurs  predominantly  at  fre¬ 
quencies  below  the  absorption  edge  of  the  crystal,  with 
the  detailed  response  being  sensitive  to  the  impurity 
content  of  the  samples.  The  diffusion  parameters  in 
this  region  generally  lie  in  the  following  range:  lifetime 

t  -  lo’4  to  10*6  sec.  diffusion  constant  D  =  103  to  10* 

2 

cm  /sec,  and  the  diffusion  length  L  *  0.1  to  1  cm.  The 
transfer  photocurrent  for  steady  illumination  shows  a 
nearly  linear  dependence  on  the  incident  light  intensity. 
The  slow  decay  of  the  photocurrent  indicates  that  trap¬ 
ping  processes  are  important  in  the  photocurrent 
mechanism.  Measurement  of  photocurrent  pulses  for 
flash  illumination  shows  a  greater  than  linear  depend¬ 
ence  on  intensity,  Indicating  a  second  order  or  bimolec- 
ular  process.  A  proposed  mechanism  for  the  transfer 
photoeffect  involves  initial  absorption  of  the  light  with 
creation  of  an  exciton,  which  diffuses  to  a  trap  in  the 
lattice,  A  second  exciton  reaching  the  trap  then  disso¬ 
ciates,  using  energy  transferred  from  the  trap. 
(Contractor's  abstract) 


MIT.  27:007 

Mascachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

ANSWERS  TO  SPUTNIK?  by  A.  von  Hippel.  Dec.  1957, 
7p.  (Technical  rept.  no.  124)  [Sponsored  jointly  by 
Office  of  Naval  Research,  Signal  Corps,  and  Air  Force 
Office  of  Scientific  Research  under  Nonr-184110] 

AD  149459  Unclassified 

Also  published  in  Bull.  Atomic  Scientists,  v.  14:  115- 
117,  Mar.  1656;  tech.  Rev.,  v.  60:  251,  1958. 


The  military  technology  of  the  present  era  will  not  allow 
the  use  of  traditional  methods  of  discovery  and  develop¬ 
ment  of  materials  for  weapon  use,  because  of  the  time 
lag  involved.  New  substances  are  required  to  meet  new 
demands  of  purity  and  reliability.  There  is  a  need  for 
an  interdepartmental  "molecular  engineering"  to  design 
both  the  materials  and  the  processes  used  in  the  produc¬ 
tion  of  the  materials.  This  will  require  full  utilization 
of  educational  resources  both  in  terms  of  funds  provided 
and  government  sponsored  research  facilities  in  the 
universities.  Students  should  be  allowed  and  encouraged 
to  finish  scholastic  studies,  then  drafted  and  permitted 
to  apply  for  service  in  the  federal  research  laboratories. 


M1T.27:008 

Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

A  NEW  DETERMINATION  OF  AVOGADRO'S  NUMBER 
FROM  LATTICE  CONSTANT  AND  DENSITY  OF 
SINGLE  CRYSTALS,  by  A.  Smakula  and  J.  Kalnajs. 

[1957]  [7]p.  incl.  diagr.  tables,  refs.  (Sponsored  jointly 
by  Office  of  Naval  Research,  Signal  Corps,  and  Air 
Force  Office  of  Scientific  Research  under  Nonr-184110) 

Unclassified 

Presented  at  Internat'l  Congress  on  the  Fundamental 
Constants  of  Phys.  and  the  Forty-second  Nat'l  Congress 
of  Phys.  Turin  (Italy),  Sept.  6-11,  1956. 

Published  in  Nuovo  Cimento,  Series  X,  Suppl.,  v.  6:  214- 
220,  1957. 

New  crystal  data  are  presented  for  the  computation  of 
Avogadro’s  number.  A  discussion  is  given  of  the  sepa¬ 
rate  errors  which  arise  in  the  values  of  the  crystal  data. 

23 

The  most  probable  value  6.02368  r.  10  per  mole  which 
is  obtained  is  in  agreement  with  values  obtained  by  Birge 
and  those  accepted  by  DuMond  and  Cohen  for  use  in  self 
consistency  calculations  of  the  values  of  other  atomic 
constants. 


MIT.27-.009 

Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

SPACE-CHARGE  BUILD-UP  IN  POTASSIUM  BROMIDE 
CRYSTALS  BY  A-C  METHODS,  by  D.  K.  Donald.  Feb. 
1958,  22p.  incl.  diagrs.  refs.  (Technical  rept.  no.  125) 
(Sponsored  jointly  by  Office  of  Naval  Research,  Signal 
Corps,  and  [Air  Force  Office  of  Scientific  Research] 
under  Nonr-184110)  AD  156627  Unclassified 

The  space  iheory  of  von  Hippel  and  others  (Phys.  Rev., 
v.  91:  568,  1953)  was  applied  in  the  determination  oi  the 
steady  state  response  to  an  ac  voltage  and  to  dc  with 
superimposed  ac.  The  macroscopic  implications  were 
employed  as  a  basis  for  experiments.  The  ac 
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measurements  followed  the  technique  of  A.  Schmidt 
(Zelt.  Physlk,  v.  117:  754,  1941).  Experiments  per¬ 
formed  on  a  series  of  additively  colored  crystals  indi¬ 
cated  that,  in  spite  of  anomalous  effects,  useful  ac 
measurements  could  be  made.  All  samples  showed  a 
space-charge  layer  across  which  all  or  part  of  the  ap¬ 
plied  voltage  appeared.  At  elevated  voltages,  field 
emission  set  in;  further  increases  in  applied  voltages 
developed  an  even  greater  fraction  of  the  voltage 
across  the  bulk  while  the  voltage  across  the  barrier 
approached  an  upper  limit.  The  barrier  capacitance 
measured  by  transients  compared  well  with  that 
computed  from  the  LF  ac  data.  Samples  dried  for 

periods  of  about  1  wk  in  a  P.O.  desiccator  had  about 
&  5 

1/3  the  capacitances  of  samples  promptly  inserted  into 
the  sample  holder  after  fabrication.  Samples  held  in  an 
evacuated  sample  holder  showed  no  decrease  in  meas¬ 
ured  capacitance  for  similar  periods.  None  of  the 
samples  showed  pronounced  decreases  in  photocurrent 
with  age  and  illumination  at  room  temperatures. 

(ASTIA  abstract) 


MIT.27:010 

Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

TABLES  OF  DIELECTRIC  MATERIALS,  VOLUME  VI. 
June  1958,  llOp.  incl.  diagrs.  (Technical  rept.  no.  126) 
(Sponsored  Jointly  by  Office  of  Naval  Research,  Signal 
Corps,  and  Air  Force  Office  of  Scientific  Research 
under  Nonr-184110)  AD  200953  Unclassified 

Volume  VI  is  the  final  volume  in  a  series  of  "Tables  of 
Dielectric  Materials".  New  materials  and  extended  data 
appear  in  this  supplement  to  Vols  IV  and  V.  Graphic 
rather  than  tabular  form  is  used.  No  new  data  on  ferro¬ 
electric  materials  are  presently  available  but  will  be 
the  subject  of  later  Investigation.  Also  included  are 
both  company  and  material  indexes. 


M1T.27:011 

Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

INTENSITY  AND  DAMPING  DEPENDENCE  OF  VARIOUS 
PARAMETERS  DESCRIBING  SPECTRAL  LINE  SHAPES, 
by  R.  D.  Waldron.  Sept.  1958,  27p.  incl.  diagrs.  tables. 
(Technical  rept.  no.  128)  (Sponsored  Jointly  by  Ouic  e  of 
Naval  Research,  Signal  Corps  and  Air  Force  [Office  of 
Scientific  Research]  under  Nonr-184110)  AD  204253 

Unclassified 

Also  published  in  Jour.  Opt.  Soc.  Amer.,  v.  49:  609-618, 
June  1959. 

Analytical  expressions  are  presented  for  the  frequency 
dependence  of  loss  factor,  conductivity,  loss  tangent, 
amplitude  attenuation  per  radian  (absorption  index), 


Imaginary  refractive  index,  amplitude  and  power  attenu¬ 
ation  per  unit  length  (absorption  coefficient),  and  re¬ 
flectivity  for  a  damped  harmonic  oscillator  system. 
Equations  are  given  for  the  displacement  of  maxima  of 
these  parameters  as  a  function  of  line  strength  and  width 
(intensity  and  damping).  Some  limiting  value  relations 
are  given,  and  the  functional  dependences  of  the  param¬ 
eters  illustrated  graphically.  Applications  to  physical 
problems  are  discussed  briefly.  (Contractor’s  abstract) 


MIT.27-.012 

Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

EVALUATION  OF  SOME  METHODS  OF  NICKEL 
FERRITE  FORMATION,  by  G.  Economos.  Nov.  1958, 
23p.  incl.  diagrs.  table.  (Technical  rept.  no.  129) 
(Sponsored  Jointly  by  Office  of  Naval  Research,  Signal 
Corps,  and  Air  Force  [Office  of  Scientific  Research] 
under  Nonr-184110)  AD  208636  Unclassified 

The  extent  of  nickel  ferrite  formation,  as  affected  by 
four  preparatory  techniques,  was  Investigated  by  deter¬ 
mining  the  magnetic  moment  of  the  reacted  powder  with 
a  vlbrating-coll  magnetometer.  The  oxide,  carbonate, 
hydroxide  and  oxalate  methods  were  used.  At  low  tem¬ 
peratures  the  hydroxide  and  oxalate  techniques  were 
found  to  give  the  greatest  yield  of  ferrospinel.  The 
hydroxide  method  yields  a  magnetic  material  by  pre¬ 
cipitation.  Weight-loss  measurements  are  correlated 
to  the  magnetic  data.  (Contractor's  abstract) 


MIT.27;013 

Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

EFFECT  OF  IRON  OXIDE  PARTICLE  SIZE  ON  NICKEL 
FERRITE  FORMATION,  by  G.  Economos  and  T.  R. 
Clevenger,  Jr.  Nov.  1958,  15p.  incl.  diagrs.  (Technical 
rept.  no.  130)  (Bound  with  its  Technical  rept.  no.  129, 
AD  208636)  (Sponsored  Jointly  by  Office  of  Naval 
Research,  Signal  Corps,  and  Air  Force  [Office  of  Scien¬ 
tific  Research]  under  Nonr-184110)  AD  208636a 

Unclassified 

Five  iron  oxides  of  increasing  particle-size  distribu¬ 
tion,  mixed  with  nickel  oxide  of  a  constant-size  range, 
were  heated  at  various  temperatures  and  time  intervals. 
’.Tie  extent  of  nickel  ferrite  formation,  as  influenced  by 
particle  size  distribution  of  the  iron  oxide  constituent, 
was  measured  with  a  compensating-coll  magnetometer. 
Uslnf-  the  Jander  relationship  for  this  type  of  reaction, 
activation  energies  ranging  from  54  to  70  kcal  were 
computed  for  increasing  particle  size.  These  results 
are  examined  and  compared  with  current  procedures 
for  the  production  of  ferrite  powders.  (Contractor’s 
abstract) 
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MIT.27:014 

Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

CURRENT  PROBLEMS  IN  THE  PRODUCTION  OF 
MAGNETIC  CERAMICS,  by  G.  Economos.  Nov.  1958, 

7p.  lncl.  diagrs.  (Technical  rept.  no.  131)  (Bound  with 
its  Technical  rept.  no.  129.  AD  208638)  (Sponsored 
Jointly  by  Office  of  Naval  Research,  Signal  Corps,  and 
Air  Force  [Office  of  Scientific  Research]  under  Nonr- 
184110)  AD  208636b  Unclassified 

Reproducibility  of  the  electrical  and  magnetic  properties 
while  adhering  to  mechanical  tolerances  is  stili  the 
main  difficulty  in  quantity  production  of  magnetic  ce¬ 
ramics.  This  problem  is  discussed  from  a  develop¬ 
mental  viewpoint  with  suggestions  for  improving  present 
methods.  Older  production  schemes  are  compared  with 
newer  techniques.  (Contractor's  abstract) 


MIT.27.015 

Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

UNIVERSITIES  IN  TRANSITION,  by  A.  von  HippeL  Dec. 
1958,  9p.  (Technical  rept.  no.  132)  (Sponsored  Jointly 
by  Office  of  Naval  Research,  Signal  Corps,  and  Air 
Force  Office  of  Scientific  Research  under  Nonr- 184110) 
AD  208637  Unclassified 

Interdepartmental  research  centers  are  recommended 
as  part  of  a  tripartite  system  along  with  the  university 
administration  and  academic  departments.  These  cen¬ 
ters  should  serve  as  a  meeting  ground  for  the  various 
specialists  necessary  In  the  development  of  modern 
materials  required  for  defense,  technology,  and  for 
fundamental  research.  A  "Center  for  Modern  Materials 
Research"  could  produce  both  perfect  and  imperfect 
materials  used  in  the  studies  of  the  properties  of  ma¬ 
terials  in  order  to  engineer  new  materials  as  required. 
The  centers  should  be  decentraiized  in  the  administra¬ 
tive  problems  and  should  be  held  together  by  the  common 
interest  in  the  problems  under  study.  Both  traditional 
and  modern  techniques  and  disciplines  should  be  re¬ 
quired  as  partners  in  the  centers. 


MIT.27:016 

Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

FIELD-STRENGTH  EFFECTS  IN  CADMIUM  SULFIDE 
SINGLE  CRYSTALS,  by  H.  Gildea.  Dec.  1958,  16p. 
incl.  diagrs.  table.  (Technical  rept.  no.  133)  (Spon¬ 
sored  Jointly  by  Office  of  Naval  Research,  Signal  Corps, 
and  Air  Force  [Office  of  Scientific  Research]  under 
Nonr-184110,  and  Atomic  Energy  Commission  under 
AT(30-1)1937)  AD  209817  Unclassified 


MIT.27.014  -  MIT.27:017 


An  extensive  series  of  current-voltage-time  character¬ 
istics  was  recorded  using  cadmium  sulfide  single  crys¬ 
tals  with  d-c  and  unidirectional  pulse  voltages  at  various 
temperatures.  In  addition,  transient  effects  were  studied 
under  controlled  illumination.  While  in  general  the  crys¬ 
tals  showed  a  rather  high  conductivity,  which  proved 
essentially  Independent  of  temperature  in  the  range  from 
-175°  to  100°C,  one  type  exhibited  a  low  conductivity 
which  depended  exponentially  on  temperature.  The  high- 
conductivity  crystals  followed  Ohm's  law  up  to  a  critical 
point;  then  a  steep  current  rise  and  a  negative  dynamic 
resistance  region  were  observed.  Repeated  excitation 
wouid  generally  move  this  breakover  point  to  a  lower 
voitage.  The  original  conditions  could  be  restored  by 
bulk  heating  or  by  a  long  rest  period.  The  low-conduc¬ 
tivity  crystals  responded  similarly  to  high  voltage  but 
space-charge  polarization  preceded  the  current  rise. 

Tlie  space-charge  effect  could  be  neutralized  by  photo¬ 
electric  excitation  in  a  relatively  short  time. 


MIT.27:017 

Massachusetts  Inst,  of  Tech.  Lab.  for  Insulation 
Research,  Cambridge. 

SOME  PROPERTIES  OF  QUENCHED  MAGNESIUM 
FERRITES,  by  D.  J.  Epstein  and  B.  Frackiewicz.  [1958] 
9p.  inci.  diagrs.  (Technical  rept.  no.  134)  (Sponsored 
Jointly  by  Office  of  Naval  Research,  Signal  Corps,  and 
Air  Force  [Office  of  Scientific  Research]  under  Nonr- 
184110  and  Rome  Air  Development  Center  under 
AF  30(635)2872)  AD  209818  Unclassified 

Presented  at  Conf.  on  Magnetism  and  Magnetic 
Materials,  Washington,  D.  C.,  Nov.  18-21,  1957. 

Also  published  in  Jour.  Appi.  Phys.,  v.  29:  376-377, 

Mar.  1958. 

A  study  has  been  made  of  the  magnetic  properties  of 
the  system  of  quenched  magnesium  ferrites 

(Mg^Fe™x)(Mg^_xFe™x)0^,  where  x,  the  fraction  of 

magnesium  ions  in  tetrahedral  sites,  varies  from  0.14 
to  0.26.  Included  among  the  properties  examine  are: 
saturation  moment,  Curie  point,  initial  permeability  and 
coercive  force.  A  limited  study  of  the  kinetics  of  the 
cation  redistribution  has  also  been  made.  Samples 
quenched  from  1100°C  and  then  tempered  at  600°  require 
somewhat  less  than  16  hr  to  attain  an  equilibrium  cation 
distribution  at  the  latter  temperature.  The  approach  to 
equilibrium  is  consistent  with  a  model  in  which  the  rate 
o'  approach  is  proportional  to  exp  (-8^  +  8’jX)/T,  where 

8'  and  8'  are  activation  constants, 
o  1 
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MIT. 28:001-003;  MIT.29:001 


MIT.28:00I 

Massachusetts  Inst,  of  Tech.  Naval  Supersonic  Lab., 
Cambridge. 

THE  STABILITY  OF  BINARY  BOUNDARY  LAYERS, 
by  E.  E.  Covert.  June  1957,  30p.  incl.  illus.  (Technical 
rept.  no.  217)  (AFOSR-TN-57-200)  (AF  18(603)82) 

AD  126497  Unclassified 

The  steady  properties  of  a  binary-boundary  layer,  i.e., 
a  boundary  layer  consisting  of  a  mixture  of  two  com¬ 
ponent  gases,  have  indicated  that  there  are  practical 
advantages  in  cooling  a  surface  by  introducing  a  foreign 
gas  Into  the  boundary  layer.  However,  since  the  calcu¬ 
lations  are  based  on  laminar  flow,  it  was  deemed  advisa¬ 
ble  to  consider  the  stability  of  the  binary  laminar- 
boundary  layer.  The  results  indicate  that  for  relatively 
small  injection  rates  which  ensure  that  the  boundary- 
layer  approximation  is  still  valid,  the  stability  can  be 
calculated  for  the  binary  boundary  layer  (and,  inciden¬ 
tally,  an  n-component  boundary  layer)  in  the  usual  way, 
based  upon  the  steady-state  velocity  and  density  profiles 
without  additional  complications  due  to  added  equations. 


MIT.28:002 

Massachusetts  Inst,  of  Tech.  Naval  Supersonic  Lab., 
Cambridge. 

AN  EXPERIMENT  ON  THE  INSULATING  PROPERTIES 
OF  BOUNDARY  LAYERS,  by  F.  H.  Durgin.  May  1957, 
90p.  illus,  diagrs.  tables,  refs.  (Technical  rept.  no.  218) 
(AFOSR-TN-57-392)  (AF  18(603)82)  AD  132467 

Unclassified 

The  purpose  of  this  test  was  to  determine  which  of 
several  theories  was  best  able  to  predict  the  insulating 
properties  of  the  boundary  layer.  The  model  was  a  cone. 
The  forward  half  was  cooled  uniformly  to  about  100*  F 
below  recovery  temperature.  The  aft  half  was  made  of 
a  good  thermal  Insulator  and  was  instrumented  so  that 
its  temperature  distribution  could  be  measured.  The 
cone  was  tested  at  a  Mach  number  of  3.5  and  at  Reynolds 

numbers  of  1.18  x  106  and  4.13  x  10  per  ft  for  the 
laminar  and  turbulent  layers  respectively.  Theoretical 
methods  due  to  Baron,  Lighthlll,  and  Libby  and 
Morduchow  hare  been  used  to  predict  the  temperature 
decay  over  the  aft  part  of  the  cone  for  the  laminar  case. 
Lighthill's  theoretical  results  are  in  very  close  agree¬ 
ment  with  the  experimental  results.  Methods  due  to 
Sebai.,  Pub* sir,  and  HiU  haw  beer  applied  to  the  turbu¬ 
lent  case.  The  experimental  results  fall  about  halfway 
between  the  predictions  of  Seban  and  Rubesin.  It  is 
shown  that  the  methods  of  Lighthill,  Seban,  Rubesin,  and 
Hili  can  all  be  reduced  to  an  integral  of  the  same  form 
and  a  solution  for  this  integral  is  given.  By  changing  an 
appropriate  constant  in  this  integral,  a  semiemplrlcal 
result  is  obtained  which  is  in  good  agreement  with  the 
turbulent  experimental  data.  (Contractor's  abstract) 


MIT. 28:003 

Massachusetts  Inst,  of  Tech.  Naval  Supersonic  Lab., 
Cambridge. 

THE  HETEROGENEOUS,  LAMINAR,  BOUNDARY  LAYER, 
by  J.  R.  Baron.  1957,  27p.  incl.  diagrs.  (Technical  rept. 
no.  236)  (AFOSR-TN-57-398)  (AF  18(603)82) 

AD  132474  Unclassified 

Presented  at  Symposium  on  Mass-Transfer  Cooling  for 
Hypersonic  Flight,  Santa  Monica,  Calif.,  June  24-26,  1957. 

Study  Is  made  of  the  general  mass  transfer  situation  for 
which  the  fluid  introduced  into  the  high  speed  boundary 
layer  differs  appreciably  in  physical  properties  from 
those  of  the  external  fluid  flow.  The  descriptive  system 
of  equations  are  deduced  from  Enskog's  solution  of  the 
Boltzmann  equation  and  include  provision  for  component 
mass  conservation,  energy  migration  resulting  from 
specific  enthalpy  differences,  and  thermodynamic  cou¬ 
pling  between  the  transport  phenomena.  A  similarity 
analysis  is  presented  for  laminar  flows  with  and  without 
pressure  gradients  and  numerical  results  are  given  for 
helium  and  carbon-dioxide  as  foreign  gases  in  a  prima¬ 
rily  air  boundary  layer  flowing  over  a  flat  plate.  It  is 
shown  that  the  injection  of  relatively  low  density  fluid 
yields  considerable  alleviation  of  the  thermal  levels  nor¬ 
mally  encountered  at  supersonic  Mach  numbers.  A  quali¬ 
tative  argument  is  offered  to  explain  the  effects  on  the 
basis  of  available  thermal  capacity.  The  related  subli¬ 
mation  prob’em  is  considered  briefly.  (Contractor's 
abstract) 


MIT.29:001 

Massachusetts  Inst,  of  Tech.  Naval  Supersonic  Lab., 
Cambridge. 

TURBULENT  DIFFUSION  BOUNDARY  LAYER,  by  F. 

E.  C.  Culick.  Apr.  1958,  46p.  incl.  diagrs.  table.  (Tech¬ 
nical  rept.  no.  279)  (A FOSR-TN- 58-336)  (AF  49(638)- 
245)  AD  154240  Unclassified 

A  two-region  model  of  the  turbulent  boundary  layer 
forms  the  basis  for  an  analysis  of  equilibrium  temper¬ 
atures  and  heat  transfer  when  helium  injection  is  used 
as  a  method  of  cooling  at  high  speeds.  The  fluid  prop¬ 
erties  entering  through  the  Prandtl  number,  Schmidt 
number  and  Lewis  number  are  assumed  to  vary  only  with 
concentration.  It  is  found  that  both  equilibrium  tempera¬ 
tures  and  heat  transfer  are  reduced  for  all  injection 
rates,  and  that  the  reduction  in  skin  Irlction  due  to  injec¬ 
tion  should  be  relatively  greater  than  that  for  laminar 
flow.  Final  quantitative  results  will  require  a  knowledge 
of  the  variation  of  skin  friction  and  velocity  at  the  sub¬ 
layer  edge  with  Injection.  (Contractor's  abstract) 
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MIT.12:146 

Massachusetts  Inst,  ol  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

PROPOSED  COINCIDENCE  METHOD  FOR  THE  ELIMI¬ 
NATION  OF  THE  DOPPLER  EFFECT,  by  P.  L.  Sagalyn. 
[1956]  [l]p.‘  (Sponsored  jointly  by  Signal  Corps,  Office 
of  Naval  Research,  and  [Air  Force]  Office  of  Scientific 
Research  under  [DA  36-039-SC-64637])  Unclassified 

Presented  at  Spectroscopy  Symposium,  Argonne  National 
Labs.,  Lemont,  111.,  Feb.  15-17,  1956. 

Published  in  Spectrochimlca  Acta,  v.  8:  188,  Sept.  1956. 

Brannen  et  al  had  recently  shown  that  the  coincidence 
rate  between  pairs  of  photons,  emitted  successively  by 
the  same  atom,  can  be  measured.  A  method  is  now  de¬ 
vised  using  coincidence  techniques,  which  in  principle 
enables  one  to  measure  the  wave-lengths  of  emission 
spectra  with  considerably  greater  resolution  than  would 
be  allowed  by  the  Doppler  effect.  Light  from  a  very 
weakly  excited  source  is  passed  through  a  spectrograph 
whose  resolution  is  assumed  high  corni«red  with  Doppler 
width,  thereby  giving  in  the  focal  plane  two  lines  with 
widths  corresponding  to  the  Doppler  width.  Two  slits 
are  used,  a  fixed  reference  slit  in  front  of,  say,  line  1, 
and  a  movable  scanning  slit  in  front  of  line  2.  Two 
photomultipliers  are  used,  one  behind  each  slit,  and  are 
connected  to  a  coincidence  counter  through  individual 
channel  counters.  The  true  coincidence  rate  is  meas¬ 
ured  as  a  function  of  the  position  of  the  movable  slit. 

The  momentum  of  a  photon  is  negligible  with  respect 
to  that  of  an  atom,  and  therefore,  if  the  source  is  oper¬ 
ated  so  that  the  atom  is  not  perturbed  during  the  life¬ 
time  of  the  intermediate  level,  the  velocity  of  the  atom 
will  not  change  between  the  two  transitions  and  the 
Doppler  shifts  of  the  two  photons  will  be  the  same.  The 
coincidence  rate  will  then  shiw  »  maximum  when  the 
two  slits  have  the  same  relative  positions  on  the  two 
lines.  The  width  of  the  response  curve  will  depend  on 
the  slit-width  and  on  the  resolving  power  and  aperture 
of  the  spectrograph,  but  not  on  the  Doppler  width.  Esti¬ 
mated  counting  times  for  0.1  Doppler  width  resolution 
are  of  the  order  of  minutes. 


MIT.12: 147 

Massachusetts  Inst,  of  Tech.  Research  Lab  of 
Electronics,  Cambridge. 

RADIO  FREQUENCY  EXPERIMENTS  IN  MERCURY 
3Pj,  by  P.  L.  Sagalyn.  [1956|  [l]p.  (Sponsored  jointly 

by  Signal  Corps,  Office  of  Naval  Research,  and  [Air 
Force]  Office  of  Scientific  Research  under  [DA  36-039- 
sc-64637])  Unclassified 

Presented  at  Spectroscopy  Symposium,  Argonne  National 
Labs.,  Lemont,  111.,  Feb.  15-17,  1956. 


M1T.12:146  -  M1T.12:148 


Published  in  Spectrochimlca  Acta,  v.  8:  188,  Sept.  1956. 
An  apparatus  has  been  constructed  for  studying  radio 

3 

frequency  transitions  in  the  P^  state  of  the  various 

mercury  isotopes.  The  "double  resonance"  technique 
is  used.  Mercury  atoms  are  excited  by  polarized  light 

198 

from  a  mercury  arc,  containing  pure  Hg  ,  and  placed 
in  a  magnetic  field  called  the  "scanning  field.”  The 
mercury  absorption  cell  is  placed  in  a  steady  magnetic 
field,  called  the  "  splitting  field,”  and  subjected  to  an 
oscillating  magnetic  field  at  right  angles  to  the  splitting 
field.  The  re -emitted  light  is  passed  through  a  suitable 
polarizer  to  a  photomultiplier  and  the  photomultiplier 
current  is  amplified  and  displayed  on  a  long  persistence 
screen  oscilloscope  as  a  function  of  the  splitting  field. 

The  splitting  field  is  swept  slowly  by  a  low-frequency 
sinusoidal  voltage  applied  to  an  auxiliary  coil.  The 
deflection  of  the  oscilloscope  trace  at  resonance  is  the 
"resonance  amplitude."  The  splitting  and  scanning-field 
magnitudes  are  measured  with  a  nuclear  resonance  mag¬ 
netometer.  With  this  apparatus  one  can  study:  (1)  the  g 
factors  of  the  excited  state;  (2)  if  one  plots  the  resonance 
amplitude  as  a  function  of  the  scanning  field,  the  positions 
ol  the  maxima  provide  a  new  method  ol  measuring  iso¬ 
tope  shift,  which  eliminates  the  effects  of  overlapping 
lines  whose  g-factors  differ;  (3)  at  microwave  fre¬ 
quencies,  the  splitting  fields  required  for  the  odd  isotope 
resonances  provide  a  measurement  of  the  magnetic 
hyperfine  structure  interaction.  Results  for  the  even 
iswtvpea  taken  al  JlfX)  nva/ste  are  presented.  (Con¬ 
tractor's  abstract) 

MIT.  12: 148 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

MIC  OWAVE  MEASUREMENTS  CF  HIGH  ELECTRON 
DENSITIES,  by  S.  J.  Buchsbaum  and  S.  C.  Brown. 

Jan.  9,  1957  [4]p.  incl.  dlagrs.  (Sponsored  jointly  by 
Signal  Corps,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Research  under  [DA  36-039-sc- 
64637])  AD  13,'566  Unclassified 

Presented  at  the  Ninth  Annual  Gaseous  Electronics 
Conf.,  Pittsburgh,  Pa.,  Oct  3l-Nov.  3,  1956. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  H, 
v.  2:  85,  Jan.  30,  1957. 

Also  published  in  Phys.  Rev.,  v.  106:  196-199,  Apr.  15, 
1957. 

The  conventional  microwave  method  for  measuring 
plasma  electron  densibes  is  limited  in  its  validity  to 

9  -3 

relatively  low  concentrations  (~  10  cm  ).  Following 
a  theoretical  development  by  Persson,  a  method  is  pre¬ 
sented  whereby  much  higher  densities  can  be  measured. 
The  method  is  based  on  eliminating  the  effect  of  ac  space 
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M1T.12:149  -  MIT.12:152 


charge  on  the  probing  microwave  field.  This  is  accom¬ 
plished  by  ensuring  that  the  electric  field  be  everywhere 
perpendicular  to  electron-density  gradients.  A  discus¬ 
sion  is  presented  on  the  effect  of  neighboring  modes  on 
the  measuring  mode  in  a  microwave  cavity.  (Contrac¬ 
tor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

OUTLINE  OF  LEBESGUE  THEORY:  A  HEURISTIC 
INTRODUCTION,  by  R.  E.  Wernikoff.  Jan.  11,  1957, 

73p.  incl.  diagrs.  refs.  (Technical  rept.  no.  310)  (Spon¬ 
sored  Jointly  by  Signal  Corps,  Office  of  Naval  Research, 
and  Air  Force  Office  of  Scientific  Research  under 
DA  36-039-SC-64637)  AD  143098  Unclassified 

A  heuristic  exposition  is  presented  of  measure  theory 
and  the  theory  of  integration  which  derives  from  it. 

The  aim  is  to  acquaint  communication  engineers  with 
terminology  useful  in  probability  and  ergodlc  theories, 
statistics,  and  the  theory  of  linear  operators  in  function 
spaces.  The  Riemann  definition  of  the  integral  is  re¬ 
viewed  and  some  of  the  basic  properties  of  the  Integral 
are  derived.  By  means  of  an  example,  definite  limita¬ 
tions  to  the  class  of  functions  to  which  the  Riemann 
definition  applies  are  pointed  out.  In  finding  an  approach 
which  makes  these  limitations  irrelevant,  a  new  point 
of  view  is  presented  which  leads  to  a  rudimentary  form 
of  Lebesgue's  definition  of  the  integral.  The  measure 
theory  is  discussed  by  answering  2  questions  dealing 
with  properties  of  a  set  function  to  make  it  correspond 
to  the  useful  l  script  (E)  function,  and  with  the  domain 
over  which  such  a  set  function  can  be  defined.  The  in¬ 
tegral  is  rigorously  defined  and  some  of  its  properties 
are  derived.  Convergence  and  limit  are  defined  when 
a  sequence  of  (unctions  is  given  instead  of  a  sequence 
of  numbers.  Conditions  are  established  under  which 
the  order  of  a  limit  process  and  integration  may  be 
interchanged;  some  examples  are  given.  Set  functions, 
absolute  continuity,  and  differentiation  are  discussed. 
(ASTIA  abstract) 
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STARK  EFFECT  ON  THE  HYPERF1NE  STRUCTURE  OF 
134 

CESIUM  ,  by  R.  D.  Haun,  Jr.  Jan.  18,  1957,  Mp.  incl. 
diagrs.  tables,  refs.  (Technical  rept.  no.  322)  (Spon¬ 
sored  Jointly  by  Signal  Corps,  Office  of  Naval  Research, 
and  Air  Force  Office  of  Scientific  Research  under 
DA  36-039-sc -64637)  AD  200290  Unclassified 

Also  published  in  Phye.  Rev.,  v.  107:  107-109,  July  1, 
1957. 


The  change  of  the  hyperfine -structure  separation  energy 
caused  by  an  electric  field  has  been  measured  in 
133 

cesium  by  the  atomic-beam  magnetic-resonance 
method.  The  shift  of  the(F  -  4,  mf  »0)  -  (F  *  3,  mp  » 

0)  transition  frequency  (9192.6  mc/sec)  caused  by  elec¬ 
tric  field  £  is  given  by  A(£ )  -  -2.29  x  10‘6(1  ±  .03)  £2 
cps,  where  £  is  in  volt/cm.  This  number  is  2.6  times  the 
value  predicted  from  the  atomic  polarizability  meas¬ 
urements  of  H.  Scheffers  and  J.  Stark,  il  a  simplified 
theory  that  neglects  hyperfine -structure  perturbations 
of  the  ground-state  wave  functions  is  used.  A  more 
precise  theory  which  takes  into  account  these  wave- 
function  differences  has  been  outlined  but  the  calculations 
have  not  been  carried  out  in  detail.  A  means  has  yet  to 
be  developed  which  will  enable  the  difference  between 
the  F  *  4  and  the  F  *  3  wave  functions  to  be  taken  into 
account. 
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Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 
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GYRATRON— A  NEW  SOLID  STATE  QUANTUM- 
MECHANICAL  AMPLIFIER  (Abstract),  by  M.  W.  P. 
Strandberg.  [1957]  [l]o.  (Sponsored  Jointly  by  Signal 
Corps,  Office  of  Navai  Research,  and  Air  Force  Office 
of  Scientific  Research  under  [DA  36-039-SC-64637]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  30-Feb.  2,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2:  36, 
Jan.  30,  lJFl. 

Of  the  several  methods  of  realizing  a  coherent  electro¬ 
magnetic  amplifier  using  quantum-mechanical  energy 
levels,  there  is  one  we  choose  to  call  the  Gyratron,  or 
"electron  spin  tool."  Some  of  the  possible  operating 
characteristics  of  such  a  device  will  be  described.  The 
use  of  a  Gyratron  as  a  thermal  amplifier,  or  as  a  radio 
telescope  preamplifier,  or  as  a  radar  or  scatter  com¬ 
munications  preamplifier  will  be  discussed. 
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Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 
Electronics]  Cambridge. 

HYPERFINE  STRUCTURE  AND  LINE  WIDTH  IN  F- 
CENTER  SPIN  RESONANCE  (Abstract),  by  G.  J.  Wolga 
and  M.  W.  P.  Strandberg.  [1957]  |l]p.  (Sponsored  Jointly 
by  Signal  Corps,  Office  of  Naval  Research,  and  Air 
Force  Office  of  Scientific  Research  under  [DA  34-039- 
sc-64637])  Unclassified 
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Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  28-Feb.  2,  1957. 
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Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  2:  36, 
Jan.  30,  1857. 

The  paramagnetic  resonance  spectrum  of  F  centers  in 
alkali  halide  single  crystals  is  being  Investigated  at 
room  and  low  temperatures.  Hyperfine  structure  has 
been  resolved  completely  in  LiF  and  NaF  and  partially 
in  NaCl.  The  observed  line  widths  are  Interpreted  as 
arising  from  interaction  with  surrounding  nuclei  of 
the  alkali  halide  lattice.  The  spacing  of  the  hyperfine 
lines  is  interpreted  on  the  basis  I-S  type  of  interaction. 
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Massachusetts  Inst,  of  Tech.  [Research  Lao.  of 
Electronics]  Cambridge. 

MICROWAVE  CONDUCTIVITY  MEASUREMENTS  IN 
NEON  CONTAMINATED  WITH  ARGON  (Abstract),  by 
A.  L.  Gllardini.  [1957]  [l]p.  (Sponsored  jointly  by 
Signal  Corps,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Research  [under  DA  36-039-sc- 
64637])  Unclassified 

Presented  at  the  Ninth  Annual  Gaseous  Electronics 
Conf.,  Pittsburgh,  Pa.,  Oct.  31-Nov.  3,  1956. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v,  2:  87, 
Jan.  30,  1957. 

The  method  used  by  Gould  and  Brown  for  determining 
the  electron  collision  probability  for  momentum  trans¬ 
fer  in  helium  by  measuring  the  microwave  conductivity 
of  a  decaying  plasma  as  a  function  of  the  electron  en¬ 
ergy,  controlled  by  a  microwave  heating  field,  has  been 
used  for  determining  the  same  parameter  in  neon.  In 
this  case,  due  to  the  smaller  value  of  the  electron  col¬ 
lision  probability  and  the  larger  atomic  mass  of  neon 
as  compared  to  helium,  energy  gradients  produced  by 
the  heating  field  nonuniformities  are  very  important  in 
determining  an  energy  redistribution  inside  the  plasma. 
The  conditions  required  for  having  a  pressure  inde¬ 
pendent  ratio  of  the  real  to  the  imaginary  part  of  the 
complex  conductivity  and  for  reaching  steady-state  elec¬ 
tron  energy  conditions  are  theoretically  investigated. 
From  the  measured  microwave  conductivity  in  neon 
contaminated  with  argon,  the  electron  collision  proba¬ 
bility  in  neon  has  been  computed  as  a  function  of  the 
electron  energy;  the  curve  joins  Ramsauer  and  Koilath's 
measurements  for  higher  electron  energies. 

M1T.12:154 

Massachusetts  Inst,  of  Tech.  [Research  1-ab.  of 
Electronics]  Cambridge. 

PLASMA  OSCILLATIONS  IN  DC  DIT^HARGES  (Ab¬ 
stract),  by  E  1.  Gordon.  [1957]  [i|p.  (Sponsored  jointly 
by  Signal  Corps,  Office  of  Naval  Research,  and  Air 
Force  Office  ■->'  Scientific  Research  under  [DA  36-039- 
sc-64637|)  Unclassified 


Presented  at  the  Ninth  Annual  Gaseous  Electronics 
Conf.,  Pittsburgh,  Pa.,  Oct.  31-Nov.  3,  1953. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2: 

85-86,  Jan.  30,  1957. 

A  general  result  for  the  conductivity  of  a  plasma  when  the 
rf  field  exists  in  a  region  not  necessarily  large  compared 
to  a  mean  free  path  is  shown  to  be 
2 

0  ’  '  TT  TH"  i0t(Ju'+  V'1  ‘  (1“+  t'3)'23v/4d]v3af/Svdv, 

where  n  is  the  electron  density,  u  the  angular  irequency, 
d  the  width  of  the  region,  vc(v)  the  collision  frequency, 

and  f(v)  is  the  Isotropic  velocity  distribution.  In  analogy 
with  Margenau’s  result,  this  leads  to  an  affective  col¬ 
lision  frequency  v(v)  *  vc(?)  +  Sv/4d,  so  that  the  damping 

of  plasma  oscillations  is  pressure  dependent  only  when 
the  mean  free  path  is  comparable  to  d  (order  of  a  mm). 

It  is  shown  that  under  conditions  satisfied  only  in  the 
sheath-plasma  boundary  region,  a  monoenergetic  beam 
of  electrons  may  have  a  conductivity  whose  real  part  is 
negative.  Consequently,  the  beam  could  supply  sufficient 
energy  to  maintain  the  oscillations  if  the  beam  current 
density  is  greater  than  a  minimum  value  proportional 
2 

to  u'  .  Results  for  double  beam  oscillations  are  also 
described  and  compared  with  experiment. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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"OFF"-RESPONSES  IN  THE  AUDITORY  NERVOUS 
SYSTEM  OF  ANESTHETIZED  CATS  (Abstract),  by  T.  T. 
Sandel  and  N.  Y.-S.  Kiang.  [1957]  [l]p.  (Sponsored 
jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  DA  36-039- 
sc -64637)  Unclassified 

Presented  at  meeting  of  the  Acoustical  Soc.  of  Amer., 

Los  Angeles,  Calif.,  Nov.  15-17,  1956. 

Published  in  Jour.  Acoust.  Soc.  Amer.,  v.  29:  184,  Jan. 
1957. 

When  acoustic  stimuli  of  duration  longer  than  0.1  sec 
are  turned  off,  one  frequently  records  electrical  re¬ 
sponses  at  cortical  and  cochlear  locations.  Several  ob¬ 
servations  suggest  that  these  "off -responses  are  related 
to  acoustic  transients.  Certain  conditions  under  which 
cortical  off-responses  to  transients  occur  have  been  de¬ 
termined.  The  stimuli  were  mostly  bursts  of  tone  (about 
30  db  above  threshold)  whose  frequencies  at  each  location 
of  the  recording  electrode  were  specifically  not  those  to 
which  the  cortical  point  was  most  sensitive.  The  large 
"off-responses  obtained  are  sensitive  to  decay-time, 
duration  and  intensity  of  the  tonai  stimulus,  they  can  be 
masked  by  noise  and  they  resemble  in  wave-forms  the 
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responses  evoked  by  clicks  at  the  same  cortical  location. 
When  the  stimuli  were  bursts  ol  noise  no  "off-responses 
were  observed.  These  results  may  be  interpreted  in 
terms  A  tt.e  refractory  characteristic  6  of  groups  jl 
neurones.  Throughout  the  period  of  tonal  stimulation,  a 
large  proportion  of  the  available  cortical  neurones  is 
inactive;  stimulation  with  noise,  on  the  other  hand,  acti¬ 
vates  many  of  these  neurones.  "Off" -responses  become 
detectable  when  numerous  non- refractory  cortical 
t^urunec  are  available  tc  Hie  feyrichrir, jut. ly .  Record 
ings  from  cochlear  locations  support  the  interpretation. 


MIT.12156 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Lamonage. 

PITCH  JUDGEMENTS  FOR  REPEATED  BURSTS  OF 
TONE  AND  NOISE  (Abstract),  by  M.  H.  Goldstein,  Jr. 
(1651)  (ijp.  (Sponsored  jointly  by  Signal  Corps,  Office 
of  Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  DA  36-039-sc-64637)  Unclassified 

Presented  at  the  meeting  of  the  Acoustical  Soc.  of 
Amer.,  Los  Angeles,  Calif.,  Nov.  15-17,  1956. 

Published  in  Jour.  Acoust.  Soc.  Amer.,  v.  29:  184, 

Jan.  1957. 

Recently  much  interest  has  been  shown  in  the  study  of 
pitch  judgements  for  complex  auditory  stimuli.  In  the 
present  investigation  five  subjects  were  instructed  to 
judge  which  of  a  pair  of  stimuli  sounded  higher  in  pitch. 
One  stimulus,  the  standard,  of  every  pair  had  a  repeti¬ 
tion  rate  of  200/sec;  the  variable  stimulus  had  a  repeti¬ 
tion  rate  that  ranged  from  175/sec  to  225/sec.  Within 
a  given  pair  the  stimuli  differed  thus  with  respect  to 
modulation  rate;  the  signal  to  be  modulated  remained 
the  same.  The  results  of  three  experiments  are  re¬ 
ported:  in  two  experiments  the  stimuli  were  bursts  of 
2000  cps  tones  having  different  rise  times  while  the 
third  experiment  involved  bursts  of  wlde-band  noise. 

For  repetition  rates  in  the  vicinity  of  200/sec  the  dif¬ 
ference  limen  for  burst  rate  is  smaller  for  bursts 
containing  tonal  stimuli  than  for  bursts  of  wlde-band 
noise.  These  data  are  discussed  in  relation  to  the 
findings  oi  Miller  and  Taylor,  Small,  DeBoer,  and 
Nowbray  et  al. 
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QUANTUM  MECHANICAL  AMPLIFIERS,  by  M.  W.  P. 
Strandbcrg.  1957  [2]p.  incl.  diagr.  (Sponsored  jointly 
by  Signai  Corps,  Office  of  Navai  Research,  and  Air 
Force  Office  of  Scientific  Research  under  IDA  36-039- 
sc -64637])  AD  i 27598  Unclassified 


Also  published  in  Proc.  Inst.  Radio  Engineers,  v.  45: 
92-93,  Jan.  1957. 

Th*  UitortUcal  aspect*  of  quartern  lunrhiiAcil  amplifier* 
are  presented.  Recent  work  on  these  systems  seems  to 
have  been  restricted  to  the  use  of  molecular  beams  and 
ammonia  gas.  The  operation  of  a  molecular  amplifier 
is  based  on  the  principle  of  creating  a  nonequilibrium 
thermodynamic  state  which  can  be  made  to  last  long 
«s>ugh  4c r  net  l:  b%  extracted  Tin*  tvn  para¬ 

magnetic  spin  states  of  either  a  proton  or  an  electron 
in  a  magnetic  field  are  cited  as  the  bases  for  systems 
Offering  marked  advantages  over  the  ammonia  maser. 

5 

First,  spin  densities  10  larger  may  be  achieved,  and 
further,  they  are  simply  turnable  by  means  of  magnetic 
field  Other  attributes  A  quantum  mr.chanlr.oi  amplifiers 
are  considered,  such  as  the  possibility  they  offer  of 
achieving  essentially  noise-free  amplification,  and  their 
adaptability  to  the  field  of  communications. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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NEUROPHYSIOLOGICAL  REPRESENTATION  OF  COM¬ 
PLEX  AUDITORY  STIMULI,  by  M.  H.  Goldstein,  Jr. 

Feb.  19,  1957,  73p.  incl.  diagrs.  refs.  (Technical  rept. 
no.  323)  (Sponsored  jointly  by  Signal  Corps,  Office  of 
Naval  Research,  and  Air  Force  Office  of  Scientific  Re¬ 
search  under  DA  36-039-SC-64637)  AD  156530 

Unclassified 

Neurophysiological  representation  of  complex  acoustic 
signals  at  the  cochlea  and  cortex  of  the  cat’s  auditory 
pathway  was  investigated.  The  signals  were  presented 
mo.iauraily  and  iiiciudtJ  repetitive  bursts  ul  noise, 
clicks,  and  bursts  of  tone  —  signals  which  human  lis¬ 
teners  judge  to  be  of  low  pitch,  although  the  concentration 
of  signal  energy  is  not  in  the  low  audio-frequency  range. 
For  obtaining  characteristic  evoked  responses  from  pe¬ 
riphery  (i.e.,  cochlea)  and  cortex,  a  certain  degree  of 
synchrony  in  the  firing  of  the  neural  units  that  contribute 
to  the  potentials  recorded  by  gross  electrodes  Is  re¬ 
quired.  By  varying  the  rise  time  of  the  envelopes  of 
bursts  of  noise,  cortical  responses  were  evoked  for 
stimuli  that  did  not  give  rise  to  the  typical  Nj  and  N2 

spikes  at  the  periphery.  The  representation  of  stimulus 
repetition  rate  was  investigated.  Thresholds  of  cortical 
responses  to  transient  tonal  stimuli  vary  with  the  tone 
frequency,  so  that  tuning  curves  can  be  obtained  for 
thresh.  Hs  ul  a  given  cuincal  ptil"*  as  a  fua^tix  U  fre¬ 
quency  .  Thresholds  of  cortical  responses  to  repeated 
bursts  of  noise  were  obtained  by  this  technique  and  were 
found  to  be  independent  of  repetition  rate.  Thresholds 
could  be  raised  by  filtering  from  the  noise  the  energy  in 
the  frequency  range  to  which  the  point  was  most  sensi¬ 
tive.  We  conclude  that  the  tonotopic  organization  of  the 
auditory  cortex  is  related,  primarily,  to  the  distribution 
of  stimulus  energy  in  the  spectrum.  The  temporal 
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representation  of  envelope  repetition  rate  was  studied 
for  stimuli  at  low  and  moderate  intensity  levels.  The 
synchrony  of  cortical  potentials  is  difficult  to  study  by 
visual  inspection,  since  the  ongoing  activity  tends  to 
obscure  small  evoked  responses.  By  using  an  elec¬ 
tronic  processing  device  that  averages  a  large  number 
of  responses  we  detected  synchrony  to  stimuli,  with 
repetition  rates  up  to  200/sec,  in  the  cortical  potentials 
from  unanesthetized  cats.  In  barbiturate-anesthetized 
cats  evoked  responses  to  stimuli,  with  repetition  rates  up 
to  100/sec,  were  detected.  Some  psychophysical  data 
on  the  discrimination  of  envelope  repetition  rate  of 
modulated  stimuli  are  also  presented.  A  mathematical 
representation  of  signals  as  a  function  of  two  variables- 
one  related  to  spectral  frequency,  and  the  other  related 
to  envelope  periodicity —  is  included.  (Contractor's 
abstract) 


MIT.  12: 159 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

THEORY  OF  FEEDBACK  AROUND  THE  LIMITER,  by 
E.  J.  Baghdady.  [1957]  27p.  incl.  dlagrs.  (Sponsored 
Jointly  by  Signal  Corps,  Office  of  Naval  Research, and 
Air  Force  Office  of  Scientific  Research  under  [DA  36- 
039-sc-  64637])  Unclassified 

Presented  at  I.R.E.  National  Convention,  New  York, 

Mar.  18-21,  1957. 

Published  in  I.R.E.  National  Convention  Record,  Part  8: 

1 76-2(12,  1957. 

A  new  theory  for  the  effect  of  feedback  around  the 
limiter  upon  Interference  rejection  In  FM  receivers 
considers  interference  that  results  from  superposition 
of  two  carriers  differing  in  amplitude  and  frequency, 
and  distinguishes  between  wideband  and  narrow -band 
feedback.  The  theory  shows  that  wideband  feedback  can¬ 
not  reduce  the  magnitude  of  the  frequency  spikes  caused 
by  the  Interference,  regardless  of  the  feedback  angle. 
Inverse  narrow-band  feedback  aggravates  the  disturbance 
and  raises  the  limiting  threshold.  Positive  narrow-band 
feedback,  which  causes  self-oscillation  in  the  absence 
of  an  input  signal,  results  in  pronounced  capture  im¬ 
provement  and  automatic  noise  squelch,  and  lowers  the 
limiting  threshold. 
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THE  C  LASSICAL  ELECTROMAGNETIC  EQUATIONS 
EXPRESSED  AS  COMPLEX  FOUR -DIMENSIONAL 
QUANTITIES,  by  E.  F.  Bollnder.  [1957]  lip.  incl.  illus. 
(Sponsored  Jointly  by  Signal  Corps,  Office  of  Naval  Re¬ 
search.  and  Air  Force  Office  of  ScienUfic  Research 
under  [DA  D6-039- sc -64637])  AD  1335.73  Unclassified 


Also  published  in  Jour.  Franklin  Inst.,  v.  263:  213-223, 
Mar.  1957. 

It  is  possible  to  compress  the  classical  electromagnetic 
equations  Into  three  complex,  four-dimensional  quantities 
4  4- 

Cl',  f',  and  These  quantities  represent  in  order 
electromagnetic  fields,  currents  and  charges,  and  vector 
and  scalar  potentials.  In  addition  to  the  four-dimensional 

quantities,  a  complex  vector  Q'  *  aE  +  jb  B  Is  Introduced, 
where  E  ■=  electric  field- strength,  B  *  magnetic  induc¬ 
tion,  j  «y/-  1>  and  a  and  b  are  real  or  pure  imaginary 

constants.  The  components  of  Q  represent  two  related 
modes,  one  electric  and  one  magnetic.  (Contractor’s 
abstract) 

MIT.12:161 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

GRAPHICAL  METHOD  OF  DETERMINING  THE 
EFFICIENCY  OF  TWO- PORT  NETWORKS,  by  E.  F. 
Bollnder.  [1957]  [l]p.  incl.  dlagrs.  (Sponsored  Jointly 
by  Signal  Corps,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Research  under  [DA  36-039-sc -64637]) 

Unclassified 

Published  in  Proc.  Inst.  Radio  Engineers,  v.  45:  361, 

Mar.'  1951 

A  method  using  graphical  constructions  Is  given  for  de¬ 
termining  the  efficiency  of  a  two-port  network  terminated 
in  an  arbitrary  load. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  ,;f 
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THE  VERSITRON  -  A  NEW  SOLID-STATE  QUANTUM 
MECHANICAL  AMPLIFIER,  by  M.  W.  P.  Strindberg. 
[1957]  [8)p.  Incl.  illus.  dlagrs.  (Sponsored  Jointly  by 
Signal  Corps,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Research  under  [DA  36-039 -»e- 
64637])  AD  208703  Unclassified 

Also  published  in  Proc.  Symposium  on  The  Role  of 
Solid  State  Phenomena  in  Electric  Circuits,  Polytechnic 
Inst,  of  Brooklyn,  N.  Y.  (Apr.  23-25,  1957),  N.  Y..  Inter¬ 
science  Publishers,  1957,  p.  63-70. 

It  is  suggested  that  polarized  electron  spins  in  solid 
materials  be  used  with  electromagnetic  field  interactions 
to  get  a  quantum  mechanical  amplifier,  the  Versitron. 

The  Versitron  is  a  device  which  is  magnetically  tunable, 
can  be  made  of  any  desired  bandwidth,  and  can  be  oper¬ 
ated  so  that  the  amplifier  has  a  low  effective  noise 
temperature.  This  low  background  noise,  typically  a  few 
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degrees  K  will  allow  an  increase  in  radar  sensitivity 
and  that  of  scatter  communications  systems  by  a  factor 
of  nearly  30  db.  The  design  and  application  of  the 
Versitron  is  discussed. 


MIT.12:163 

Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 
Electronics]  Cambridge. 

HYPERFINE  INTERACTIONS  IN  F  CENTERS  (Abstract), 
by  G.  J.  Wolga  and  M.  W.  P.  Strandberg.  [1957]  [l]p. 
(Sponsored  jointly  by  Signal  Corps,  Office  of  Naval 
Research,  and  Air  Force  Office  of  Scientific  Research 
[under  DA  36-039-SC-64637])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2: 

186,  Apr.  25,  1957. 

A  program  of  investigation  of  F  centers  in  alkali -halide 
crystals  under  high  resolution  conditions  is  described. 
Use  of  a  very  high  sensitivity  spectrometer  capable  of 
detecting  6  x  10-in.  spins  makes  possible  the  investiga¬ 
tion  of  crystals  with  low  radiation  damage.  It  is  to  be 
expected  that  with  minimized  radiation  damage  the 
hyperfine  splitting  of  the  F-center  resonance  due  to 
both  nearest  and  next  nearest  neighbor  nuclei  can  be 
resolved.  Data  are  presented  showing  such  next  nearest 
neighbor  splittings  in  NaF.  It  is  felt  that  such  techniques 
supply  a  valuable  approach  to  an  understanding  of  radia¬ 
tion  damage  in  crystals. 
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Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 
Electronics]  Cambridge. 

MICROMODULATOR  -  A  DEVICE  FOR  MEASURING 
THE  INTENSITY  OF  MICROWAVE  ABSORPTION 
LINES  (Abstract),  by  R.  D.  Mattuck  and  M.  W.  P. 
Strandberg.  [1957]  [l]p.  (Sponsored  jointly  by  Signal 
Corps,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  [under  DA  36-039-sc -64637]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  2: 

211,  Apr.  25,  1957. 

An  apparatus  for  detern  ‘.ting  the  absolute  intensity  of 
an  unknown  microwave  absorption  line  up  through  the 
K-band  region  is  described.  It  employs  the  strong  para¬ 
magnetic  resonance  of  an  organic  free  radical  (di -phenyl 
tnnitrophenyl-hydrazil)  as  a  standard.  The  radical  is 
placed  in  a  section  of  wave  guide  connected  in  series 


with  the  absorption  cell  containing  the  unknown.  By 
varying  the  applied  magnetic  field,  the  free  electron  reso¬ 
nance  may  be  shifted  to  any  desired  frequency.  A  method 
of  narrowing  the  standard  line  for  display,  by  sweeping 
the  magnetic  field,  is  presented.  The  equations  and  meas¬ 
urements  required  are  given,  together  with  a  discussion 
of  the  accuracy  of  the  method. 


MIT.12:165 

Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 
Electronics]  Cambridge. 

SIMPLE  TECHNIQUE  FOR  STUDYING  SPIN-LATTICE 
RELAXATION  TIMES  (Abstract),  by  C.  F.  Davis  and 
M.  W.  P.  Strandberg.  [1957]  [l]p.  (Sponsored  jointly  by 
Signal  Corps,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Research  under  [DA  36-039-sc- 
64637])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2: 

226,  Apr.  25,  1957. 

At  liquid  helium  temperatures,  spin-lattice  relaxation 
times  of  paramagnetic  salts  are  frequently  as  long  as 
milliseconds.  Equipment  has  been  built  to  measure 
Tj's  from  recovery  times  of  crystal  "  after  saturation 

by  a  magnetron  pulse.  Experimental  technique  and  ob¬ 
served  Tj's  will  be  reported. 
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Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 
Electronics]  Cambridge. 

TORSION-ROTATION  INTERACTION  IN  SYMMETRIC 
TOPS  (Abstract),  by  S.  Kror.gelb  and  M.  W.  P. 

Strandberg.  [1957]  [l]p.  (Sponsored  Jointly  by  Signal 
Corps,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  under  [DA  36-039-sc -64637]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C„  Apr.  25-27,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  U,  v.  2: 
ill,  Apr.  2S,  1957. 

The  satellite  lines  caused  by  hindered  internal  rotation 
have  been  observed  for  the  J  *  0  to  1  and  J  *  1  to  2 
over-all  rotational  transitions  in  methyl  silane 
(CHjSIHj).  The  results  have  been  compared  with 

Kivelson's  treatment  of  the  problem,  and  good  agreement 
found.  A  variation  in  dipole  moment  with  internal  tor¬ 
sional  state  is  also  expected  since  the  hindering  barrier 


>  432  ‘ 


•  •  •  • 


AIR  FORCE  SCIENTIFIC  RESEARCH 


MIT.12-.167  -  M1T.12:170 


forces  apart  the  two  end  groups  of  the  molecule  when  and  20  kc  Is  described.  Values  of  probability  density 


the  Internal  rotational  angle  deviates  from  equilibrium. 
This  variation  has  been  observed  and  is  In  agreement 
with  the  phenomenological  theory. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

A  STUDY  OF  ASYNCHRONOUS  LOGICAL  FEEDBACK 
NETWORKS,  by  S.  H.  Unger.  Apr.  26,  1957,  45p.  IncL 
dlagrs.  refs.  (Technical  rept.  no.  320)  (Sponsored 
Jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  DA  36- 
039-sc -64637)  AD  150502  Unclassified 

The  systems  considered  are  asynchronous,  dc-level, 
sequential  switching  circuits;  that  Is,  there  are  no  clock 
pulses,  and  the  signals  are  represented,  not  by  pulses, 
but  by  variables  that  can  assume  values  In  either  of  two 
nonoverlapping  ranges.  The  analysis  of  these  circuits 
Is  discussed,  with  emphasis  on  the  problem  of  choosing 
state  variables.  A  relationship  has  been  established 
between  the  number  of  rows  of  a  reduced  flow  matrix 
and  the  feedback  Index  of  the  associated  circuit  and, 
furthermore,  the  need  for  amplification  around  each 
feedback  loop  has  been  proved.  The  major  portion  of 
the  research  Is  devoted  to  a  study  of  the  effects  of  stray 
delays  on  the  operation  of  sequential  switching  circuits. 
By  Inserting  delay  elements  In  all  feedback  loops,  and 
using  hatard-free  combinational  circuits,  correct  oper¬ 
ation  can  be  obtained  despite  the  stray  delays.  It  has 
been  shown  that,  for  a  subset  of  all  sequential  functions, 
delay  elements  If  the  possibility  of  hazards  (malfunction¬ 
ing  caused  by  stray  delays)  Is  to  be  averted,  but  methods 
are  presented  by  means  of  which  a  single  delay  element 
Is  sufficient  tor  the  synthesis  of  any  sequential  function. 
These  procedures  usually  entail  more  complex  cir¬ 
cuitry  than  would  otherwise  be  needed,  but  several  other 
techniques  are  presented  that  may.  In  certain  cases,  be 
useful  In  minimizing  the  number  of  delay  elements  at  a 
relatively  small  coat  In  terms  of  other  components. 
(Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 


are  determined  by  averaging  a  derived  random  variable 
that  is  unity  when  the  signal  Is  In  the  amplitude  Interval 
that  Is  being  analyzed  and  Is  zero  at  all  other  times.  It 
is  generated  by  a  diode  level-selector  circuit  Oat  gates 
a  60 -me  carrier  to  a  bandpass  amplifier.  This  level 
selector  eliminates  many  of  the  problems  of  frequency 
response  and  drift  that  are  associated  with  the  amplitude 
discriminators  of  the  conventional  level  selector.  The 
amplitude  range  of  the  signal  comprises  50  Intervals 
that  are  analyzed  sequentially  and  the  complete  proba¬ 
bility  density  function  Is  plotted  by  a  pen  recorder.  The 
frequency  response  .and  drift  stability  of  the  analyzer  are 
experimentally  evaluated,  and  examples  of  experimental 
probability  density  functions  are  given.  Block  diagrams 
and  descriptions  of  both  digital  and  analog  systems  that 
have  been  previously  developed  for  determining  proba¬ 
bility  density  functions  are  presented.  Definitions  and 
some  properties  of  probability  density  functions  are  re¬ 
viewed.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

IMPEDANCE  TRANSFORMATIONS  BY  EXTENSION  OF 
THE  ISOMETRIC  CIRCLE  METHOD  TO  THE  THREE- 
DIMENSIONAL  HYPERBOLIC  SPACE,  by  E.  F. 

Bollnder.  (1957)  [13)p.  lncl.  dlagrs.  (Sponsored  Jointly 
by  Signal  Corps,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Research  under  DA  36-039-ac -64637) 

Unclassified 

Published  In  Jour.  Math,  and  Physics,  v.  36:  49-61,  Apr. 


It  Is  shown  that  for  loxodromlc  transformations,  corre¬ 
sponding  to  Impedance  transformations  through  lossy 
networks,  the  natural  space  to  which  the  isometric  circle 
method  should  be  transferred  Is  the  three  dimensional 
hyperbolic  space  which  has  the  Rlemann  unit  sphere  as 
Its  absolute  surface.  Two  Important  problems  In  network 
theory  are  studied  In  this  space:  (1)  analysis  or  synthesis 
of  a  lossy  two  terminal-pair  netw  rk  from  three  meas¬ 
urements,  and  cascading  of  lossy  two  terminal-pair  net¬ 
works. 
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AN  ANALOG  PROBABILITY  DENSITY  ANALYZER,  by  Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 

H.  E.  White.  Apr.  29,  1957,  28p.  lncl.  Ulus,  dugra.  Electronics]  Cambridge, 

table,  refs.  (Technical  rept.  no.  326)  (Sponsored  JoinUy 

by  Signal  Corps,  Office  of  Naval  Research,  and  Air  LATTICE  DYNAMICS  OF  HEXAGON.iL  CLOSE- PACKED 

Force  Office  of  Scientific  Research  under  DA  36-039-sc-  METALS,  by  L.  J.  Slutsky  and  C.  W.  Garland.  [1957] 

64637)  AD  156601  Unclassified  lncl.  dlagrs.  tables,  refs.  (Sponsored  Jointly  by 

Signal  Corps,  Office  of  Natal  Research,  and  t\c  force 

The  development  and  construction  of  an  analog  analyzer  Off  ce  of  Scientific  Research  under  [DA  36-039-sc- 

for  determining  the  first-order  probability  density  func-  64837])  Unclassified 

tlon  of  signal  amplitudes  of  frequencies  between  30  cps 
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Published  In  Jour.  Chem.  Phys.,  v.  26:  787-703,  Apr. 
1057. 

The  lattice  dynamics  of  hexagonal  close-packed  metals 
has  been  investigated,  ths  assumption  being  made  that 
the  atoms  Interact  with  central  forces.  Atomic  force 
constants  are  related  to  the  elastic  constants  by  the 
method  of  homogeneous  deformation  in  which  the  con¬ 
tribution  of  the  electron  gas  to  the  elastic  constants  Is 
assumed  to  arise  from  an  Isotropic  volume-dependent 
term  in  the  energy.  Relations  are  given  for  the  propa¬ 
gation  of  acoustical  waves  In  hexagonal  crystals  which 
permit  calculation  of  the  elastic  constants  from  ultra¬ 
sonic  pulse  velocity  measurements.  (Contractor's 
abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

A  LOGICIAN’S  REACTION  TO  RECENT  THEORIZING 
ON  INFORMATION  SEARCH  SYSTEMS,  by  Y.  Bar-Hlllel. 
(1057]  [11  jp.  lncl.  refs.  (Sponsored  Jointly  by  Signal 
Corps,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  under  (DA  36-039-SC-64637]) 

AD  130565  unclassified 

Also  published  In  Amer.  Documentation,  v.  8:  103-113, 
Apr.  195*7. 

A  clear  understanding  of  the  distinction  between  Infor¬ 
mation  retrieval  systems,  the  function  of  which  Is  to 
make  detailed,  factual  information  available,  quickly, 
cheaply,  and  reliably,  and  literature  search  systems, 
the  function  of  which  la  to  provide  a  bibliography  of 
documents  for  the  use  of  the  Investigator  of  a  specific 
problem,  and  of  the  related  distinction  between  the 
Information-condensing  function  of  the  abstract  and  the 
clue-providing  function  of  an  index,  is  necessary  lor 
progress  in  information  searching.  A  thoroughly  planned 
interplay  of  the  modern  methods  of  clue -providing  by 
short-phrase  Index  sets  with  streamlined  and  mecha¬ 
nizable  tracing  cf  leads  through  cross-references, 
appears  to  be  definitely  superior  to  any  methods  of 
literature  searching  currently  used. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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LAW  OF  MOLECULAR  INTERACTION  FOR  KRYPTON, 
by  M.  P.  Mu  dan.  [1957]  [2]p.  lncl.  table,  rets.  (Spon¬ 
sored  jointly  by  Signal  Corps.  Office  of  Naval  Research, 
and  Atr  force  Office  of  Scientific  Research  under 
[DA  36-039-SC-64637])  Unclassified 

Published  In  Nuovo  Clmento.  Series  X,  v.  5:  1369-1370, 
May  1,  1957. 


The  force  parameters  for  krypton  are  evaluated  by  a 
thermal  diffusion  method  and  are  used  to  calculate  the 
viscosity  of  krypton  at  a  number  of  temperatures. 

Good  agreement  Is  obtained  with  observed  viscosity 
values. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

HOT  SOURCES  FOR  MASER,  by  M.  W.  P.  Strandberg. 
[1957]  [ll]p.  lncl.  llhis.  dlagrs.  (Sponsored  Jointly  by 
Signal  Corps,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Research  under  [DA  36-039-sc- 
64637])  Unclassified 

Published  In  Proc.  Eleventh  annual  Symposium  on 
Frequency  Control,  Asbury  Park,  N.  J.  (May  7-9,  1957), 
Ft.  Monmouth,  N.  J.,  Army  Signal  Engineering  Labs., 
1957,  p.  324-334. 

Experimental  and  theoretical  studies  have  been  per¬ 
formed  to  determine  the  possibilities  of  using  sources 
other  than  NHj  for  MASEP.  work.  Engineering  sources 

are  discussed  Including  selectors  and  cavities.  Focusing 
and  state  selection  have  been  treated  analytically  by  the 
calculation  of  the  high  field  Stark  effect  for  linear  rotors 
and  of  the  relevant  trajectories.  Results  indicate  that 
hot  sources  can  be  realized  by  relatively  simple  means. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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TRANSIENT  CORRECTION  BY  MEANS  OF  ALL-PASS 
NETWORKS,  by  i.  C.  Pinson.  May  15,  1667,  lvfep.  lncl. 
dlagrs.  refs.  (Technical  rept.  no.  324)  (Sponsored 
Jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  DA  36-039- 
sc -64637)  AD  143099  Unclassified 

Phase  correction,  realized  in  the  form  of  an  all-pass 
network,  is  frequently  used  in  order  to  improve  the 
transient  (csior.se  l  a  system.  An  Ir.vesUgafi  w.  la  -tvade 
here  to  determine  the  phase  correction  that  should  be 
used  to  achieve  the  optimum  corrected  response  for  a 
given  system.  In  geneal,  the  Ideally  desired  response 
cannot  be  obtained  by  means  of  phase  correction.  Then 
an  arr-ot  crltartcn  must  be  used  U  define  the  corrected 
response  that  best  approximates  the  desired  response. 

The  phase  correction  which  gives  the  corrected  response 
that  approximates  the  desired  response  with  minimum 
mtegra!  square  error  is  determined.  Tor  the  particular 
class  of  systems  In  which  reproduction  of  the  system 
input  Is  desired,  it  Is  found  that  the  correction  should 
linearize  the  phase  of  the  system  In  order  to  produce 
a  corrected  response  with  minimum  integral  square 
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error.  Phase  correction  is  most  commonly  used  to 
enable  a  system  to  reproduce  better  a  step  function 
input.  It  is  found  that  the  correction  which  yields  the 
corrected  response  with  minimum  integral  square 
error  does  not  provide  the  step  response  with  shortest 
rise  time.  By  consideration  of  a  suitably  chosen 
weighted  Integral  square  error  criterion,  a  phase  cor¬ 
rection  <s  derived  which  yields  a  corrected  step  re¬ 
sponse  with  the  shortest  possible  rise  time.  It  is  found, 
however,  that  the  realization  of  this  correction  requires 
an  all-pass  network  with  an  extremely  large  number  of 
circuit  elements.  When  correction  to  reduce  the  over¬ 
shoot  of  the  step  response  of  a  system  is  desired,  it  is 
found  that  correction  for  minimum  integral  square  error 
provides  the  optimum  response.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

ACTIVE  RC  NETWORKS,  by  R.  D.  Thornton.  May  15, 
1957  [12]p.  lncl.  diagrs.  tables.  (Technical  rept.  no. 

334)  (Sponsored  jointly  by  Signal  Corps,  Office  of 
Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  DA  36-039-SC-64637)  AD  221089 

Unclassified 

Also  published  in  I.R.E.  Trans,  of  Professional  Group 
on  Circuit  Theory,  v.  CT-4:  78-89,  Sept.  1957. 

If  all  available  amplifying  devices  can  be  approximated 
by  linear  models  with  capacitive,  terminal,  energy  stor¬ 
age,  there  are  bounds  on  the  allowed  natural  frequencies 
of  circuits  constructed  from  these  devices.  These 
bounds  are  readily  determined  from  the  eigenvalues  of 
a  frequency  matrix  and  can  be  related  to  the  maximum 
power  that  can  be  dissipated  by  the  device  per  unit  en¬ 
ergy  stored  in  the  terminal  capacity.  Synthesis  of  uni¬ 
lateral  and  constant-k  amplifiers  is  considered,  and 
concepts  such  as  the  gain-bandwidth  product  and  the 
maximum  frequency  of  oscillation  are  related  to  the 
bounds  on  allowed  natural  frequencies. 
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INHERENT  NOISE  OF  QUANTUM-MECllANICAl. 
AMPLIFIERS,  by  M.  W.  P.  Strandberg.  [1957]  [4]p. 
(Sponsored  jointly  by  Signal  Corps,  Office  of  Naval  Re¬ 
searched  Air  Force  Office  of  Scientific  Research  under 
[DA  36-039-sc- 64637])  Unclassified 

Published  in  Phys.  Rev.,  v.  106:  617-620,  May  15,  1957. 

The  noise  figure  or  limiting  sensitivity  for  both 
traveling-wave  and  resonant- cavity  quantum-mechanical 
amplifiers,  sensitive  to  one  direction  of  propagation,  is 


derived  with  spontaneous  emission  as  the  limiting  noise. 
The  concept  of  effective  temperature  is  introduced  as 
an  analytical  parameter;  thus  negative  temperatures 
appear  in  a  natural  fashion.  It  is  pointed  out  that  the 
results  of  this  calculation  can  be  considered  the  solution 
to  the  problem  of  linear  courting  of  coherent  particles. 
In  this  case  the  least  count  is  one  and  the  signal-to- 
noise  ratio  (for  constant  photon  flux)  increases  as  the 
reciprocal  of  the  band  width.  The  limiting  temperature 
sensitivity  of  properly  designed  quantum-mechanical 
amplifiers  is  given  as  hv/k  degrees  because  of  the 
drastic  difference  between  negative  and  positive  tem¬ 
peratures. 


MIT.12:177 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Canioridge. 

PROPERTIES  OF  SECOND-ORDER  CORRELATION 
FUNCTIONS,  by  J.  Y.  Hayaae.  May  17,  1957,  65p.  incl. 
diagrs.  refs.  (Technical  rept.  no.  330)  (Sponsored 
jointly  bv  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  DA  36- 
039-SC-64637)  AD  201535  Unclassified 

The  idea  of  correlation  functions  is  extended  to  higher- 

order  correlation  functions.  A  definition  of  n  -order 
correlation  functions  is  given,  and  the  general  nature 
of  these  functions  is  considered.  The  emphasis  is  placed 
on  the  case  n  *  2.  A  survey  of  the  ideas  of  stochastic 
process  is  given,  and  it  is  shown  how  it  serves  as  a 
model  for  messages  in  a  communication  system.  The 
second-order  autocorrelation  functions  of  periodic, 
aperiodic,  and  random  functions  are  computed  and 
plotted.  Properties  of  second-order  autocorrelation 
functions  concerning  continuity,  behavior  at  the  origin, 
phase  effects  of  harmonics,  and  so  forth,  are  considered. 
For  periodic  and  aperiodic  functions,  the  relation  between 
first-  and  second-order  autocorrelation  functions  is 
given.  The  Fourier  transform  of  second-order  auto¬ 
correlation  functions  is  investigated  and  a  physical  in¬ 
terpretation  of  this  transform  is  given.  Second-order 
crosscorrelation  techniques  are  used  to  determine  the 
location  of  random  noise  sources.  (Contractor's 
abstract) 

MIT.  12:178 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

THE  SPECTRAL  EMISSIVITY  AND  OPTICAL  PROP¬ 
ERTIES  OF  TUNGSTEN,  by  R.  D.  Larrabee.  May  21, 
1957,  Blp.  incl.  lllus.  diagrs.  tables,  refs.  (Technical 
rept.  no.  328)  (Sponsored  jointly  by  Signal  Corps,  Office 
of  Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  DA  36-039-sc-64637)  AD  156602 

Unclassified 
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An  experiment  designed  to  measure  the  spectral 
emissivity  of  tungsten  at  incandescent  temperatures 
has  been  initiated.  A  direct  comparison  method  is 
utilized  in  which  the  radiant  intensity  from  a  tungsten 
source  is  compared  with  the  radiant  Intensity  from  an 
approximative  black  body,  and  the  spectral  emissivity 
is  computed  from  the  basic  relation  E^  =  S/B,  where 

E^T  is  the  spectral  emissivity  at  temperature  T  and 

wavelength  k,  S  is  the  radiant  intensity  of  the  tungsten 
source,  and  B  is  the  radiant  Intensity  of  the  approxima¬ 
tive  black  body.  It  is  shown  that  the  spectral  emissivity 
of  tungsten  is  caused  by  the  classical  electromagnetic 
reflection  and  refraction  of  black-body  light  incident 
upon  the  metal-vacuum  interface  from  inside  the  metal. 
Equations  for  the  spectral  emissivity  of  tungsten  as 
a  function  of  the  direction  of  polarization  and  the  angle 
of  viewing  the  tungsten  surface  are  developed  in  terms 
of  the  optical  constants  of  tungsten.  The  optical  con¬ 
stants  of  tungsten  are  computed  by  comparing  these 
equations  with  the  experimental  data.  An  attempt  is 
made  to  vxplalr  the  Train  features  cl  these  data  In 
terms  of  a  combination  of  the  Lorentz  elastically  bound 
electron  theory  of  insulators  and  the  Drude-Zener- 
Kronig  free-electron  theory  of  metals.  (Contractor's 
abstract) 


M1T.12:179 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

BIOLOGICAL  COMPUTERS,  by  W.  S.  McCulloch.  May 
1957  [3]p.  (Sponsored  Jointly  by  Signal  Corps,  Office  of 
•  Naval  Research, and  Air  Force  Office  of  Scientific  Re¬ 
search  under  [DA  36-O39-SC-04637])  Unclassified 

Published  in  I.R.E.  Trans,  on  Electronic  Computers, 
v.  EC -6:  190-192,  Sept.  1957. 

This  review  article  describes  the  similarities  between 
the  central  nervous  system  and  the  electro-mechanical 
computer  devices.  The  principle  function  of  the  central 
nervous  system  is  seen  to  be  that  of  a  computer  for  an 
enormously  complex,  multiple  closed-loop  servosystem 
3  e 

with  more  than  10  but  less  than  10  distinguishable 
loops.  The  function  of  the  reticular  formation  of  the 
brain  stem  in  the  regulation  of  the  firing  of  the  neurons 
is  discussed.  The  similarity  of  the  parallel  coding  of 
the  neuroiis  In  such  a  manner  to  preserve  topological 
relations  to  the  analog  Computer  devices  is  given.  The 
sequential  coding  of  neurons  is  believed  to  have  a  reli¬ 
ability  in  distinguishing  pulses  by  interval  modulation 
of  about  160  Msec.  At  this  time  there  appears  to  be  no 
detailed  understanding  of  the  method  of  actual  coding  of 
Information.  Several  modes  of  operation  of  the  neuron 
system  are  given  and  it  is  concluded  that  the  synapse 
acts  as  some  sort  of  non-linear  filter. 


MIT.12:180 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

AN  EXTENSION  OF  THE  NOISE  FIGURE  DEFINITION, 
by  H.  A.  Haus  and  R.  B.  Adler.  [1957]  [2]p.  (Sponsored 
Jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  DA  36- 
039-sc-64637)  Unclassified 

Published  in  Proc.  Inst.  Radio  Engineers,  v,  45:  690-691, 
May  1957. 

Generalized  definitions  are  given  for  the  available  gain 
and  noise  figure  of  linear  amplifiers  which  are  applicable 
to  those  cases  involving  negative  resistances  and  which 
reduce  to  the  usual  definitions  except  in  those  cases  in 
which  a  negative  output  occurs  somewhere  in  the  cascade. 
The  concept  of  exchangeable  power  is  introduced  in  place 
of  the  concept  available  power.  An  example  is  given  for 
the  noise  figure  •_(  a  cascade  A  twv  amplifiers  U  Illus¬ 
trate  the  need  and  the  applicability  of  the  new  definitions. 


MIT.12:181 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

MICROWAVE  GAS  DISCHARGE  BREAKDOWN  IN  AIR, 
NITROGEN,  AND  OXYGEN,  by  D.  J.  Rose  and  S.  C. 
Brown.  [1957]  [3]p.  incl.  diagrs.  refs.  [Sponsored 
Jointly  by  Signal  Corps,  Office  of  Naval  Researched 
Air  Force  Office  of  Scientific  Research  under  DA  36- 
039-sc -64637]  Unclassified 

Publsned  in  Jour.  Appl.  Phya.,  v.  28:  561-563,  May  1957. 

The  microwave  breakdown  electric  field  has  been  meas¬ 
ured  for  pure  air  uncontaminated  by  discharge  products 
(presumably  oxides  of  nitrogen),  and  for  nitrogen  and 
oxygen  separately.  Tho  breakdown  field  for  pure  air  is 
significantly  higher  than  that  previously  observed,  in 
which  cases  such  contamination  could  be  suspected. 

The  breakdown  field  for  pure  air  lies  between  those  for 
nitrogen  and  oxygen.  A  calculation  of  the  high-frequency 
breakdown  field  in  air  Is  made  from  dc  data,  using  the 
measured  Townsend  ionization  coefficient,  electron  at¬ 
tachment  coefficient,  and  average  electron  energy. 

The  present  data  agree  well  with  this  calculation.  (Con¬ 
tractor's  abstract) 


MIT.12:182 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

DETERMINATION  OF  THE  COEFFICIENT  OF  DIFFU¬ 
SION  AND  FREQUENCY  OF  IONIZATION  IN  MICRO- 
WAVE  DISCHARGES,  by  M.  P.  Madan,  E.  I.  Gordon  and 


>  436  - 


AIR  FORCE  SCIENTIFIC  RESEARCH 


MIT.  12: 183  -  MIT.12-.185 


others.  [1957]  [5]p.  incl.  diagrs.  refs.  (Sponsored 
jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  [DA  36- 
039-sc-64637])  Unclassified 

Published  in  Phys.  Rev.,  v.  106:  839-843,  Tune  1,  1957. 

A  method  is  presented  for  direct  determination  of  the 
frequency  of  ionization  and  of  the  coefficient  of  free  dif¬ 
fusion  for  electrons  in  a  microwave  discharge.  The 
method  is  based  on  determining  the  rate  of  growth  of  the 
electron  density  in  a  microwave  cavity  in  which  an  elec¬ 
tric  field  larger  than  that  necessary  for  breakdown  is 
applied.  The  ionization  frequency  and  the  coefficient 
of  free  diffusion  for  electrons  in  hydrogen  were  meas¬ 
ured  in  a  pressure  range  of  15  to  45  mm  Hg.  Compari¬ 
son  is  made  with  existing  theory.  (Contractor's 
abstract) 


MIT.12:183 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

HIGH-FREQUENCY  GAS-DISCHARGE  BREAKDOWN  IN 
THE  PRESENCE  OF  MAGNETIC  FIELDS,  by  S.  C. 
Brown.  [1957]  [11  ]p.  (Sponsored  jointly  by  Signal  Corps, 
Office  of  Naval  Research,  and  Air  Force  Office  of 
Scientific  Research  under  [DA  38-039-sc-6483”];  and 
Atomic  Energy  Commission  under  (AT(30-1)1842)) 

Unclassified 

Published  in  Proc.  Third  Internat'l.  Congress  on  Ion¬ 
ization  Phenomena  in  Gases,  Venice  (Italy).  (June  11-15, 
1957),  Milan,  1957,  p.  169-179. 

The  principal  modifications  of  the  a-c  gas  discharge 
breakdown  are  summarized  when  a  magnetic  field  is 
superimposed  on  the  discharge  tube.  The  controlling 
mechanisms  considered  are  diffusion,  oscillation-am¬ 
plitude  limit,  mean-free-path  limit,  electron-resonance 
breakdown,  ar.d  E-B  containment. 


MIT.  12: 184 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

PROPERTIES  OF  THE  PLASMA  DETERMINED  BY 
LANGMUIR  PROBE  MEASUREMENTS  IN  LOW-PRES¬ 
SURE  MERCURY  ARCS,  by  W.  B.  NoHinghnn.  [1W7] 
[28]p.  incl.  diagrs.  refs.  (Sponsored  jointly  by  Signal 
Corps,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  under  [DA  36-039-sc-64637]) 

Unclassified 

Published  in  Proc.  Third  Internat'l.  Congress  on  lon- 
uaUjj,  t’hrtumwi*  in  Gaara,  Venire  (Italy1  (June  U-U, 
1957),  Milan.  1957,  p.  756-783. 


New  methods  are  shown  lor  the  analysis  of  Langmuir 
probe  data.  Not  only  have  the  methods  been  explained, 
but  the  results  are  illustrated  by  relating  the  equations 
to  the  best  experimental  data  available  at  present.  The 
efficiency  of  the  process  by  which  excited  atoms  of  Hg 
are  converted  into  positive  ions  is  discussed.  It  is  pro¬ 
posed  that  this  high  efficiency  results  from  the  formation 
of  an  excited  Hg  molecule  which  is  then  ionized  and 
dissociated. 


MIT. 12:185 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

IMPEDANCE  AND  POWER  TRANSFORMATIONS  BY  THE 
ISOMETRIC  CIRCLE  METHOD  AND  NON-EUCLIDEaN 
HYPERBOLIC  GEOMETRY,  by  E.  F.  Bolinder.  June  14, 
1957,  96p.  incl.  diagrs.  refs.  (Technical  rept.  no.  312) 
(Sponsored  jointly  by  Signal  Corps,  Office  of  Naval  Re¬ 
search,  and  Air  Force  Office  of  ScienHfic  Research 
under  DA  36-039-SC-64637)  AD  208704  Unclassified 

An  introductory  investigation  on  the  means  by  which 
modern  (higher)  geometry  can  be  used  for  solving  mi¬ 
crowave  problems  is  presented.  It  is  based  on  the  use 
of  an  elementary  inversion  method  for  the  linear  frac¬ 
tional  transformation,  called  the  "isometric  circle 
method,"  and  on  the  use  of  models  of  non-Euclidean 
hyperbolic  geometry.  After  a  description  of  the  iso¬ 
metric  circle  method,  the  method  is  applied  to  numerous 
examples  of  impedance  and  reflection-coefficient  trans¬ 
formations  through  bilateral  two-port  networks.  The 
method  is  then  transferred  to,  and  generalized  in,  the 
Cayley-Klein  model  of  two-dimensional  hyperbolic 
space,  the  "Cayley-Klein  diagram,"  for  impedance 
transformations  through  lossless  two-port  networks. 

A  similar  transfer  and  generalization  is  performed  in 
the  Cayley-Klein  model  of  three-dimensional  hyperbolic 
space  for  impedance  transformations  through  lossy  two- 
port  networks.  In  the  Cayley-Klein  models  a  bilateral 
two-port  network  is  geometrically  represented  by  a  con¬ 
figuration  consisting  of  an  "inner  axis"  and  two  non-Eu¬ 
clidean  perpendiculars  to  the  inner  axis.  The  position  of 
the  configuration  in  the  models  depends  upon  the  fixed 
points  and  the  multiplier  of  the  linear  fractional  trans¬ 
formation.  By  using  this  geometric  representation,  an 
impedance  transformation  through  a  bilateral  two-port 
network  is  performed  by  consecutive  non-Euclidean  re¬ 
flections  in  the  two  perpendiculars.  The  Cayley-Klein 
model  of  three-dimensional  hyperbolic  space  is  used: 

(\)  Rr  creating  a  general  method  ol  enabling  bilateral 
two-port  networks  from  three  arbitrary  impedance  or 
reflection-coefficient  measurements;  (b)  for  creating 
a  general  method  of  cascading  bilateral  two-port  net¬ 
works  by  "the  Schilling  figure";  (c)  for  determining 
the  efficiency  cf  bilateral  two-port  networks;  (d)  for 
classifying  two-port  networks;  (e)  for  splitting  a  two- 
perl  w4WCTk  Into  restart V*  and  reartive  parts'  and  (f) 

(or  comparing  the  iterative  impedance  method  and  the 
image  impedance  method.  (Contractor’s  abstract) 
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MIT.  12: 186 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

CORTICAL  RESPONSES  TO  REPEATED  CLICKS  AND 
BURSTS  OF  NOISE  (Abstract),  by  M.  H.  Goldstein,  Jr. 
and  N.  Y-S.  Kiang.  [1957]  [14p.  (Sponsored  jointly  by 
Signal  Corps,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Research  under  [DA  36-039-sc- 
64637])  Unclassified 

Presented  at  meeting  of  the  Acoust.  Soc.  Amer.,  New 
York,  May  23-25,  1957. 

Published  in  Jour.  Acoust.  Soc.  Amer.,  v.  29:  773, 

June  i957. 

Synchronous  neural  activity  has  been  recorded  by  gross 
electrodes  from  the  auditory  nerve  in  response  to  re¬ 
peated  impulsive  stimuli  at  rates  up  to  2000/sec.  How¬ 
ever,  cortical  activity,  recorded  by  gross  electrodes 
exhibits  no  directly  identifiable  stimulus-locked  re¬ 
sponses  at  rates  as  low  as  100/sec.  For  rates  higher 
than  5/sec  the  amplitude  of  cortical  responses  to  re¬ 
peated  stimuli  decreases.  Overlapping  ul  ard  inter¬ 
ference  between  successive  responses  as  well  as  a  lack 
of  synchrony  contribute  to  the  reduction  in  size  of  the 
r  j rural  reap  oscs  Gr  *s  electrodes  were  jlaref  jn 
and  in  the  auditory  cortex  of  cats  and  steady-state  re¬ 
sponses  recorded  to  repeated  clicks,  bursts  of  noise, 
and  bursts  of  tone,  Stimuli  were  delivered  at  intensity 
ievels  at  which  the  auditory  system  is  dearly  mechani¬ 
cally  linear.  Responses  from  both  anesthetized  and  un¬ 
anesthetized  preparations  were  recorded  on  magnetic 
tape  and  processed  by  a  special  analog  computer  in 
order  to  obtain  the  characteristics  of  the  average  re¬ 
sponse.  This  method  permits  the  detection  of  small 
responses  in  the  presence  of  large  ongoing  activity.  In 
unanesthetized  preparations  synchronous  cortical  re¬ 
sponses  were  found  at  rates  up  to  200/sec. 


M1T.12:187 

UiMtarluuuiRs  it  Jit.  cl  Tech  [Remarch  Lab  ol 
Electronics]  Cambridge. 

HIGH-FIELD  STARK  EFFECT  IN  LINEAR  ROTORS,  by 
M.  l’eter  and  M.  W.  P.  Strandberg.  [1957]  (3]p.  incl. 
Jiagi.  tables,  lets.  ^Sponsored  jointly  Uy  Sigtal  Cur  pa, 
Office  of  Naval  Research,  and  Air  Force  Office  of  Sci¬ 
entific  Research  under  [DA  36-039-sc-64637]) 

Unclassified 

Published  In  Jour.  Cheni.  Physics,  v.  26:  i 657 - 1659, 

June  1957. 

Stationary  perturbation  theory  has  been  used  to  calculate 
the  Stark  effect  in  the  linear  rigid  rotor  for  the  case  in 
which  the  electric  energy  is  large  compared  with  the 
rotational  energy.  Hie  method  has  been  checked  against 


the  exact  energy  values,  which  were  calculated  for  this 
purpose.  Extension  of  the  method  to  the  Stark  effect  in 
the  general  rotor  is  possible.  (Contractor's  abstract) 


MIT.  12: 188 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

SMALL  SIGNAL  POWER  THEOREM  FOR  ELECTRON 
BEAMS,  by  H.  A.  Haus  and  D.  L.  Bobroff.  Nov.  19, 

1956  [ll]p.  incl.  diagrs.  refs.  (Sponsored  jointly  by 
Signal  Corps,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Research  under  [DA  36-039-sc- 
64637])  Unclassified 

Published  in  Jour.  Appl.  Phys.,  v.  28:  694-704,  June 
1957. 

An  analysis  is  presented  of  a  filament  beam  in  arbitrary 
dc  electric  and  magnetic  fields.  The  trajectory  of  the 
filament  beam  in  the  absence  of  ac  fieids  may  thus  follow 
an  arbitrary  curve.  It  is  shown  that  the  electromagnetic 
power  delivered  by  the  filament  beam  is,  within  the  as- 
sutnptljtie  cl  small  signal  theory  ,  balanced  by  a  decrease 
in  the  beam  of  a  quantity,  the  "generalized  ac  power"  in 
the  beam.  This  ac  power  involves  products  of  the  small 
signal  bran-  -exrilatlct  vrpUtudes,  TV  a r  ycmPt  theo¬ 
rem  for  a  filament  beam  can  be  extended  to  a  thick  beam. 
This  is  done  to  find  the  smaii  signal  ac  power  theorem 
for  a  two-dimensionai  rectilinear  beam  of  finite  thick¬ 
ness.  The  power  theorem  presented  here  is  applicable 
to  M-type  and  E-type  traveiing-wave  devices.  Applica¬ 
tions  to  the  noise  theory  and  signal  analysis  of  electron 
beams  are  indicated.  (Contractor's  abstract) 


MIT.  12: 189 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

ANALYSIS  OF  CIRCUITS  WITH  MULTIPLE-HOLE 
MAGNETIC  CORES,  by  L.  S.  Onyshkevych.  July  9,  i 957, 
53p,lrrl  Ulus.  (TechrlcU  repl  .  tu  123)  (Spo.isotcl 
jointly  by  Signal  Corps,  Office  of  Naval  Research, and 
Air  Force  Office  of  Scientific  Research  under  DA  36- 
039-sc-64637)  AD  214554  Unclassified 

Multiple-hole  magnetic  cores,  also  called  transfluxors, 
which  have  been  developed  recently,  promise  to  be  very 
useful  in  computer,  control,  and  other  logical  circuitry. 
They  are  ferrite  cores,  with  square  hysteresis  loops, 
of  various  complicated  geometries.  A  workable  analysis 
procedure  for  circuits  that  contain  transfluxors  is  de¬ 
veloped;  it  is  based  on  the  square-wave-shape  approxi¬ 
mation.  This  analysis  forms  a  basis  for  a  design  pro¬ 
cedure.  Sample  circuits  were  designed  and  tested,  and 
the  results  were  found  to  be  within  i0$  of  the  predicted 
values.  The  main  problems  in  circuit  design  were  flux 
division  and  loading  effec  ts.  Diode  elimination  presented 
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another  problem,  which  is  treated  at  some  length. 
Diodeless  operation  of  a  transfluxor  circuit  was  found 
to  be  possible,  but  slow,  unreliable,  and  critical.  In 
the  field  of  logical  design,  a  symbolic  notation  was  de¬ 
veloped,  and  an  approach  to  design  was  density  using 
"gate  boxes."  A  description  of  the  physical  properties 
of  transfluxors  is  given;  it  includes  some  new  special 
effects  encountered  with  multiple-hole  cores.  (Con¬ 
tractor’s  abstract) 
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Published  in  Jour.  Chem.  Physics,  v.  26:  113-115,  July 

1957! 

Thermal  diffusion  in  krypton  has  been  used  in  conjunction 
with  thermal  conductivity  to  obtain  the  intermolecular 
force  parameters  of  modified  Buckingham  Exp:  6  poten¬ 
tial  energy  function.  Experimental  data  have  been  re¬ 
duced  and  smoothed  by  using  a  method  described  in  a 
previous  paper.  The  accuracy  of  force  parameters 
have  been  tested  by  calculating  values  of  the  coefficient 
of  self-diffusion  and  viscosity  at  different  temperatures 
and  comparing  the  results  with  experimental  data. 
Satisfactory  agreement  was  found.  (Contractor's 
abstract) 


THEORY  OF  LOW -DISTORTION  TRANSMISSION  OF 
FM  SIGNALS  THROUGH  LINEAR  SYSTEMS,  by  E.  J. 
Baghdady.  July  30,  1957,  48p.  incl.  diagrs.  tables,  refs. 
(Technical  rept.  no.  332)  (Sponsored  jointly  by  Signal 
Corps,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  under  DA  36-039-sc -64637) 

AD  201536  Unclassified 

The  convergence  properties  of  the  Carson  and  Fry  and 
of  the  Van  der  Pol-Stumpers  expansions  for  the  complex 
amplitude  of  the  steady-state  response  of  a  filter  to  an 
FM  excitation  are  discussed.  The  theory  of  quasi¬ 
stationary  analysis  and  of  FM-to-AM  conversion  with 
low  distortion  is  presented.  The  use  of  Taylor's  for¬ 
mula  leads  to  error  estimates  and  to  a  simple  condition 
that  specifies  an  upper  bound  on  the  error  incurred  in 
restricting  the  solution  to  the  quasi -stationary  term 
(the  instantaneous-frequency  method).  A  sluggishness 
ratio  and  an  index  of  stiffness  are  defined  for  filters 
whose  system  functions  have  poles  only  in  the  upper  left 
half-plane.  Sluggishness  ratios  and  indices  are  given 
for  various  filters  of  wide  practical  interest.  The 
results  indicate  that  filter  band-widths  must  be  pre¬ 
scribed  on  the  basis  of  the  fastest  rate  at  which  the 
instantaneous  frequency  of  the  excitation  is  swept.  Ap¬ 
plications  to  sinusoidal  modulation  and  to  two-path 
interference  that  emphasize  the  limitations  of  specifying 
filter  bnndwidths  on  the  sole  basis  of  frequency  deviation 
are  offered.  Applications  to  the  reproduction  of  FM 
video  wavef  irms  are  discussed.  The  discussion  con¬ 
cludes  with  an  analysis  of  harmonic  and  intermodul.ition 
distortion  m  the  quasi-stationary  response.  (Con¬ 
tractor's  abstract) 
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POTENTIA1  PARAMETERS  EOlt  KRYPTON,  by  M.  K 
Madan.  [  1957)  |3]p.  diagr.  tables,  refs.  (Sponsored 
jointly  by  Signal  Corps.  Office  of  Naval  Research,  and 
Air  force  Office  of  Scientific  Research  under  DA  36- 
039-SC-64637])  Unclassified 
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SOME  APPLICATIONS  OF  THE  ISOMETRIC  CIRCLE 
METHOD  TO  IMPEDANCE  TRANSFORMATIONS 
THROUGH  LOSSLESS  TWO-PORT  NETWORKS  (Ab¬ 
stract),  by  E.  F.  Bolinder.  [1957]  [ljp.  (Sponsored 
jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  [DA  36- 
039-sc-64637])  Unclassified 

Presented  at  1RE-URSI  Symposium,  Washington,  D.  C., 
May  22-25,  1957. 

Published  in  I.R.E.  Trans,  of  Professional  Croup  on 
Antennas  and  Propagation,  v.  AP-5:  331,  July  1957. 

The  isometric  circle  method  is  a  graphical  method  of 
transforming  a  complex  quantity  by  the  linear  fractional 
transformation.  If  the  quantity  is  a  complex  impedance 
Z,  then  the  linear  fractional  transformation 


7'  _  aZ  +  b 
cZ  +  d’ 


ad  —  be  *  1 


(1) 


can  be  interpreted  as  an  impedance  transformation 
through  a  bilateral  two-port  network  which,  for  a  fixed 
frequency,  is  characterized  by  the  four  complex  constants 
a,  b,  c,  and  d.  The  isometric  circle  is  defined  as  the 
circle  which  is  the  complete  locus  of  points  in  the  neigh¬ 
borhood  of  which  lengths  are  unaltered  in  magnitude  by 
(1).  The  isometric  circle  of  the  direct  transformation, 

C  .,  has  its  center  at  O  .  *  — d/c  and  a  radius  R  1/  c  ; 
d  d  c 

the  isometric  circle  of  the  inverse  transformation,  CL, 

has  its  renter  at  O.  -  a/c  and  the  same  radius.  Mathe- 
i 

matically,  (1)  is  divided  into  two  classes  of  transforma¬ 
tions:  the  loxodromir  transformation,  characterized  by 
a  ♦  d  -  complex,  and  the  lionloxodromic  transformation, 
characterized  by  a  *  d  real.  The  latter  transformation 
is  further  divided  into  the  hyperbolic,  parabolic,  and 
elliptic  transformations  specified  by  a  *  d  2.  If  the 
tw  i  isometric  circles  are  drawn  m  the  complex  plane. 
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the  following  graphical  constructions  yield  a  graphical 
method  for  the  loxodromic  case:  (1)  an  inversion  in  the 
isometric  circle  of  the  direct  transformation  C^;  (2)  a 

reflection  in  the  symmetry  line  L  to  the  two  circles;  and 
(3)  a  rotation  around  the  center  Oj  of  the  isometric 

circle  of  the  inverse  transformation  through  an  angle 
-2  arg  (a  +  d).  If  the  hilateral  two-port  network  is  loss¬ 
less,  it  is  shown  that  the  impedance  transformation 
corresponds  to  a  Mftloxodromlc  transformation.  Ir.  this 
case  the  third  operation  above  is  eliminated.  A  plotting 
of  the  isometric  circles  immediately  specifies  the  non- 
loxodromic  transformation.  If  the  two  circles  intersect, 
the  elliptic,  above-cutoff,  case  exists;  if  the  circles  are 
tangent  the  parabolic,  cutoff,  case  exists;  and,  finally, 
if  the  two  circles  are  external  the  hyperbolic,  below- 
cutoff,  case  exists.  The  isometric  circle  method  is 
applied  to  impedance  and  reflection  coefficient  trans¬ 
formations  through  some  elmplt  bilateral,  lot  Bless, 
two-port  networks.  The  examples  chosen  are:  a  uni¬ 
form  transmission  line,  a  lossless  transformer,  an 
exponentially  tapered  transmission  line,  and  uniform 
waveguide  sections  (TE  and  TM  modes).  Graphical  con¬ 
structions  for  simple  numerical  examples  are  shown 
both  in  the  Impedance  plane  and  the  reflection  coefficient 
plains  (Smith  chart).  Hie  connections  between  the  con¬ 
structions  in  the  two  planes  are  shown  b y  mapping  the 
planes  stereographically  on  the  unit  sphere.  It  is  shown 
that  the  transformation  through  the  uniform  transmission 
line  is  elliptic  and  that  it  corresponds  to  a  rotation  of  the 
sphere  around  a  line  through  the  fixed  points.  The 
ideal  transformer,  on  the  other  hand.  Is  hyperbolic  and 
corresponds  to  a  stretching  of  the  surface  of  the  sphere 
along  a  line  through  the  fixed  points.  Finally,  the  ex¬ 
ponentially  tapered  line  and  the  waveguide  section  may 
both  be  elliptic,  parabolic,  or  hyperbolic  depending  on 
simple  relations  between  the  mechanical  dimensions 
and  tho  frequency. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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SEQUENTIAL  DECODING  FOR  RELIABLE  COMMUNI¬ 
CATION,  by  J.  M.  Wozencraft.  Aug.  9,  1957,  lv.  incl. 
diagre.  refs.  (Technical  rept.  no.  325)  (Sponsored 
jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  DA  36- 
039-sc -64637)  AD  145016  Unclassified 

Shannon's  coding  theorem  for  noisy  channels  states 
that  it  is  possible  to  communicate  information,  with 
arbitrarily  a. nail  error,  at  any  rate  of  transmission 
less  than  the  channel  capacity.  The  attainable  proba¬ 
bility  of  error  has  previously  been  bounded  as  a  function 
of  capacity,  transmission  rate,  and  delay.  This  investi¬ 
gation  considers  the  behavior  of  a  new  parameter,  the 
average  number  of  decoding  computations.  A  convolu¬ 
tional  encoding  and  sequential  decoding  procedure  is 
proposed  for  the  particular  case  of  the  binary  sym¬ 


metric  channel.  With  this  procedure,  the  average  number 
of  decoding  computations  per  information  digit  can  be 
constrained  to  grow  less  rapidly  than  the  square  of  the 
delay.  The  decoding  process  converges  for  constant 
rates  of  transmission  that  are  not  too  close  to  capacity. 
Although  it  has  not  been  possible  to  prove  this  rigorously, 
It  appears  that  the  probability  of  error  decreases  ex¬ 
ponentially  with  delay,  and  is  essentially  optimum  for 
transmission  rates  near  the  limit  of  convergence.  It  also 
appears  that  the  sequential  decoding  technique  can  be  ex¬ 
tended  to  more  general  channels.  (Contractor’s  abstract.) 
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ELASTIC  CONSTANTS  OT  MAGNESIUM  HvOM  4.2°K  TO 
300°K,  by  L.  J.  Slutsky  and  C.  W.  Garland.'  [1957]  [5]p. 
incl.  diagrs.  tables,  refs.  (Sponsored  jointly  by  Signal 
Corps,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  under  [DA  36-039-sc-64637]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  , 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  n, 
v.  2:  2l4,  Xpr.  55',' 1557. 

Published  in  Phys.  Rev.,  v.  107:  972-976,  Aug.  15,  1957. 

The  adiabatic  elastic  constants  of  magnesium  single 
crystals  have  been  measured  by  an  ultrasonic  pulse  tech¬ 
nique.  The  values  at  298°K  are  in  good  agreement  with 
the  recent  values  of  Long  and  Smith.  Hie  values  extrapo¬ 
lated  to  OTC  are  c  •  0.635,  c„  «  0.664,  c. .  *  0.1842, 

11  33  12  ”  2 
cJ2  -  0.259,  Cjj  *  0.217  In  units  of  10  dynes/cm  .  A 

Debye  characteristic  temperature,  8,  of  388  ±  3*K  has 
been  calculated  at  0*K  by  averaging  the  Inverse  cube  of 
the  longitudinal  and  transverse  wave  velocities  over  all 
directions  of  propagation.  Atomic  force  constants  for 
a  central-force  model  with  an  electron  gas  term  are  also 
obtained.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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THE  DESIGN  AND  OPTIMIZATION  OF  SYNCHRONOUS 
DEMODULATORS,  by  R.  C.  Booton,  Jr.  and  M.  H. 
Goldstein,  Jr.  [1957]  [17]p.  incl.  diagrs.  refs.  (Spon¬ 
sored  jointly  by  Signal  Corps,  Office  of  Naval  Research, 
and  Air  Force  Office  of  Scientific  Research  under 
[DA  36-039-sc -64637])  Unclassified 

Presented  at  Western  Electronic  Show  and  Convention, 
San  Francisco,  Calif.,  Aug.  20-23,  1957. 
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Published  In  I.R.E.  WESCON  Convention  Record,  Pt.  2: 


Suppressed-carrler  modulation  Involves  multiplication 
of  a  sinusoidal  carrier  by  a  message  signal.  Syn¬ 
chronous  demodulation  is  the  recovery  of  the  message 
signal  by  means  of  a  time-varying  circuit  the  parame¬ 
ters  of  which  are  varied  periodically  at  the  carrier 
frequency.  It  is  shown  that  the  operation  of  most  prac¬ 
tical  demodulators  can  be  represented  by  two  cascaded 
operations,  multiplication  by  a  periodic  function  followed 
by  a  time- Invariant  filter.  The  effects  of  message  band¬ 
width  and  disturbances,  such  as  noise  and  quadrature, 
are  analyzed  for  basic  practical  demodulators.  The 
optimization  theory  for  time-varying  linear  systems  is 
applied  to  the  demodulation  problem.  The  minimum 
mean-square  error  is  calculated  numerically  and  com¬ 
pared  with  the  results  obtained  for  practical  demodula¬ 
tors.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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THEORETICAL  AND  EXPERIMENTAL  STUDY  OF 
MOLECULAR-BEAM  MICROWAVE  SPECTROSCOPY, 
by  M.  Peter  and  M.  W.  P.  Strandberg.  Aug.  26,  1957, 

50p.  incl.  illus.  diagrs.  tables,  refs.  (Technical  rept. 
no.  336)  (Sponsored  jointly  by  Signal  Corps,  Office  of 
Naval  Research,  and  Air  Force  Office  of  Scientific  Re¬ 
search  under  DA  36-039-SC-64637)  AD  200421 

Unclassified 

A  variety  of  topics  that  bear  directly  upon  the  use  of 
molecular-beam  spectroscopic  methods  for  precise 
frequency  determination  with  the  use  of  alkali-halide 
molecules  are  discussed.  The  rotational-energy  spec¬ 
trum,  including  resolvable  hyperfine  structure  arising 
from  quadrupole  and  magnetic  interactions,  is  calcu¬ 
lated.  An  analysis  of  integrated  line  strength,  or  intensi¬ 
ties,  Is  presented.  State  selection  is  discussed  in  terms 
of  the  appropriate  high-field  Stark  effect,  lor  which  new 
calculations  are  given.  State  selection  with  both  axial 
and  transverse-rod  configurations  is  discussed  and 
trajectories  for  sodium  chloride  with  the  use  of  a  trans- 
verse-rod  state  selector  are  Indicated.  The  limitations 
of  any  state  selector  which  arise  from  nonadiabatlc 
losses  are  analyzed.  The  design  parameters  of  a  micro- 
wave  spectroscope,  including  signal-to-nolse  ratio  and 
ultimate  precision,  are  related  to  its  geometric  con¬ 
figuration,  and  a  description  of  an  apparatus  that  is 
adeqwte  lov  high  resctetlwi  work  te  given.  Related 
topics,  such  as  the  concept  of  efficiency  of  frequency 
measurements  and  frequency  pulling,  are  discussed  In 
gene  rallied  fashion.  Conclusions  that  can  be  derived 
from  this  work,  as  *o  both  present  limitations  and  neces¬ 
sary  future  development,  are  drawn.  (Contractor’s 
abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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MEASUREMENT  OF  PARAMAGNETIC  SPIN  LATTICE 
RELAXATION  TIMES  WITH  PULSE  TECHNIQUES,  by 
M.  W.  P.  Strandberg,  C.  F.  Davis,  and  R.  L.  Kyhl. 

[1957]  [4]p.  (Sponsored  jointly  by  Signal  Corps,  Office 
of  Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  DA  36-039-SC-64637)  Unclassified 

Published  in  Proc.  Fifth  International  Conference  on 
Low  Temperature  Phys.  and  Chem.,  Madison,  Wis.  (Aug, 
26-31,  1957),  Madison,  Univ.  of  Wisconsin  Press,  1958, 
p.  534-537. 

Paramagnetic  relaxation  measurements  have  been  made 
by  a  new  technique  in  an  attempt  to  answer  some  of  the 
fundamental  questions  of  relaxation  phenomena.  By 
using  a  low  average  power,  a  relatively  long  relaxation 
time  could  be  measured  that  exhibited,  predominantly, 
the  characteristics  of  the  spin  lattice  relaxation  step. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

COMPUTATION  OF  NOISE  FIGURE  FOR  QUANTUM- 
MECHANICAL  AMPLIFIERS,  by  M.  W.  P.  Strandberg. 
[1957]  [2]p.  (Sponsored  Jointly  by  Signal  Corps,  Office 
of  Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  [DA  36-039-sc-64637])  Unclassified 

Published  in  Phys.  Rev.,  v.  107:  1483-1484,  Sept.  15, 


An  expression  is  derived  for  the  noise  figure  for  a 
quantum-mechanical  amplifier  in  terms  of  the  physical 
quantities  describing  the  electromagnetic  structure 
and  the  paramagnetic  salts  -  such  as  gain,  circuit  Q's, 
and  salt  molecular  weight  and  volume.  (Contractor's 
abstract) 
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THERMIONIC  EMISSION  FROM  A  PLANAR  TANTALUM 
CRYSTAL,  by  H.  SheUcn.  [1M7]  (S]p.  tael,  dug**- 
(Technical  rept.  no.  327)  (Sponsored  Jointly  by  Signal 
Corps,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  under  (DA  Jt-0lu-sc-64f  J7]l 
AD  217595  Unclassified 

Also  published  in  Phys.  Rev.,  v.  107:  1553-1557, 

Sept.  15,  1957. 
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Two  (211)  crystals  in  tantalum  ribbon  are  used  as  emit¬ 
ter  and  collector  in  a  three-element  retarding -potential 
experiment.  The  electrons  from  one  crystal  are  accel¬ 
erated  through  a  small  aperture  which,  in  conjunction 
with  a  strong  axial  magnetic  field,  collimates  a  beam 
and  directs  it  to  the  collector  crystal.  The  uniform 
work-function  of  single  crystals,  plane  geometry,  and 
the  collimating  magnetic  field  completely  remove  the 
deleterious  effects  of  conventional  retarding-potentlal 
experiments  that  prevent  the  exact  determination  of  the 
energy  distribution.  The  resulting  retarding-potentlal 
plot  indicates  close  agreement  with  the  theoretically 
predicted  two  intersecting  straight  lines  on  semiioga- 
rithmic  paper,  with  the  transition  region  extending  less 
than  20  mv.  This  indicates  a  Maxwellian  distribution 
with  no  large  energy-dependent  reflection.  The  tem¬ 
perature,  the  saturated  current  density,  and  the  tem¬ 
perature  derivative  of  the  work- function,  as  found  from 
different  retarding-poter.tial  plots,  are  used  in  a 
Richardson  analysis  to  derive  the  thermionic  constants. 
(Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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LIST  DECODING  FOR  NOISY  CHANNELS,  by  P.  Ellas. 
Sept.  20,  1957  [ll]p.  inch  diagrs.  refs.  (Technical  rept. 
no.  335)  (Sponsored  Jointly  by  Signal  Corps,  Office  of 
Naval  Research,  and  Air  Force  Office  of  Scientific  Re¬ 
search  under  DA  36-039-SC-64637)  AD  216194 

Unclassified 

Published  in  I.R.E.  WESCON  Convention  Record,  Pt.  2: 
94-104,  1957. 

Shannon's  fundamental  coding  theorem  for  noisy  channels 
states  tnat  such  a  channel  has  a  capacity  C,  and  that  for 
any  transmission  rate  R  less  than  C  it  is  possible  for 
the  receiver  to  use  a  received  sequence  of  n  symools  to 

select  one  of  the  2,“R  possible  transmitted  sequences, 
with  an  error  probability  Pg  which  can  be  made  arbi¬ 
trarily  small  by  increasing  n,  keeping  R  and  C  fixed. 
Recently  upper  and  lower  bounds  have  found  for  the  best 
obtainable  Pg  as  a  function  of  C,  R,  and  n.  This  paper 

investigates  this  relationship  for  a  modified  decoding 
procedure,  in  which  tho  receiver  lists  L  messages, 
rather  than  one,  after  reception,  in  this  case  for  given 
C  and  R,  it  is  possible  to  choose  L  large  enough  so  that 
the  ratio  of  upper  and  lower  bounds  to  the  error  proba¬ 
bility  is  arbitrarily  near  to  1  for  all  large  n.  This  im¬ 
plies  that  for  large  L,  the  average  of  all  codes  is  almost 
as  good  as  the  best  code,  and  in  fact  that  almost  all  codes 
are  almost  as  good  as  the  best  code.  (Contractor's 
abstract) 
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ABOUT  SUCH  THINGS  AS  UNIS  TORS,  FLOW  GRAPHS, 
PROBABILITY,  PARTIAL  FACTORING,  AND  MATRICES, 
by  S.  J.  Mason.  [1957]  [8]p.  lncl.  diagrs.  refs.  (Spon¬ 
sored  jointly  by  Signal  Corps,  Office  of  Naval  Research, 
and  Air  Force  Office  of  Scientific  Research  under  DA  36- 
039-sc-64637)  Unclassified 

Published  in  I.R.E.  Trans,  of  Professional  Group  on 
Circuit  Theory,  v.  CT-4:  90-97,  Sept.  1957. 

The  purpose  of  this  paper  is  to  point  out  three  things. 

(1)  Topological  circuit  analysis,  in  which  one  looks  for 
trees,  and  topological  flow-graph  analysis,  in  which  one 
iooks  for  loops,  are  intimately  related,  since  both  have 
to  do  with  simultaneous,  linear  algebraic  equations.  The 
intimate  relationship  becomes  an  identity  when  one  deals 
with  Markoff  probability  diagrams,  for  which  the  circuit 
modei  of  the  problem  and  the  flow-graph  model  of  the 
problem  are  one  and  the  same.  (2)  The  expression  for 
a  flow-graph  transmission  in  terms  of  the  branch  trans¬ 
missions  can  often  be  made  much  more  compact  by  a 
process  called  partial  factoring.  Fortunately,  this 
process  has  a  simple  topological  Interpretation,  so  that 
the  compact  form  is  obtainable  by  inspection  of  the  flow 
grr.ph.  (3)  Simultaneous  linear  matrix  equations  may  be 
conveniently  expressed  in  flow -graph  form,  whereupon 
the  solution  is  obtainable  by  standard  flow-graph  reduc¬ 
tion  techniques. 


MIT.12:202 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

SURVEY  OF  SOME  PROPERTIES  OF  LINEAR  NET¬ 
WORKS,  by  E.  F.  Bolinder.  [1957]  [9]p.  (Sponsored 
jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  [DA-36- 
039-sc -64637])  Unclassified 

Published  In  i.R.E.  Trans,  of  Professional  Group  on 
Circuit  Theory,  v.  CT-4:  70-78,  Sept.  1957. 

A  brief  expos£  is  given  of  some  recent  works  on 
linear  network  properties.  The  concepts  treated  are 
the  following:  passivity,  stability,  efficiency,  and  non- 
reciprocity;  n-terminal-pair  networks  and  two-terminai- 
pair  networks  in  particular  are  studied  at  a  fixed 
frequency. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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COMMENT  ON  THE  ROTHEN  PHOTOELECTRIC 
ELLIPSOMETER,  by  R.  D.  Mattuck.  [1957]  [l]p.  (Spon¬ 
sored  jointly  by  Signal  Corps,  Office  of  Naval  Research, 
and  Air  Force  Office  of  Scientific  Research  under 
(DA  36-039-sc-64637j)  Unclassified 

Published  In  Rev.  Sclent.  Instruments,  v.  28:  844, 

Oct.  1957. 

Precision  measurements  of  the  thickness  of  nonab¬ 
sorbing  films  may  be  obtained  with  the  Rothen  photo¬ 
electric  ellipsometer.  The  author  points  out  that  while 
this  may  be  true  for  films  which  may  be  built  up  to  thick¬ 
nesses  of  greater  than  -300A,  it  is  not  true  for  films 
restricted  to  the  0-300-A  region  (such  as  adsorbed 
protein  films).  A  summary  of  this  report  Is  Included 
and  contains  the  following  Information:  (1)  For  a 
precise  determination  of  film  thickness,  d,  by  the 
Rothen  method,  one  requires  knowledge  of  the  film 
Index  n;  (2)  For  films  which  cannot  be  built  up  to  thick¬ 
nesses  >  300A  one  cannot  obtain  n  by  the  Rothen  tech¬ 
nique  or  any  other  standard  procedure;  and  (3)  There¬ 
fore,  the  Rothen  method  Is  incapable  of  providing  a  pre¬ 
cise  determination  of  film  thickness  for  films  restricted 
to  the  range  0-300A.  The  author  mentions  In  his  con¬ 
clusion  that  a  simple  way  exists  in  which  the  photoelec¬ 
tric  ellipsometer  may  be  modified  to  allow  simultaneous 
measurement  of  thickness  and  refractive  Index  of  films 
10A  to  250A.  This  method  employs  a  stepped  barium 
stearate  interference  reflector  and  white  light  Interfer¬ 
ence  fringes. 


MIT.12:204 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

NOISY  AND  NOISE-FREE  TWO-PORT  NETWORKS 
TREATED  BY  THE  ISOMETRIC  CIRCLE  METHOD,  by 
E.  F.  Bolinder.  [1957]  [2]p.  incl.  dlagr.  (Sponsored 
jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  [DA  36- 
039-SC-64637])  Unclassified 

Published  in  Proc.  Inst.  Radio  Engineers,  v.  45:  1412- 
1413,  Oct.  1957. 

A  short  outline  is  presented  of  the  method  of  treating 
two-port  networks  by  means  of  a  linear  fractional  trans¬ 
formation  of  the  complex  impedance  of  the  network. 

The  relationship  of  the  graphical  and  analytical  treat¬ 
ments  is  presented. 


NUCLEAR  RESONANCE  SPECTRA  OF  RAPIDLY  INTER - 
CONVERTING  ROTATIONAL  ISOMERS,  by  D.  M. 

Graham  and  J.  S.  Waugh.  [1957]  [2]p.  Incl.  diagrs. 
(Sponsored  jointly  by  Signal  Corps,  Office  of  Naval  Re¬ 
search, and  Air  Force  Office  of  Scientific  Research  un¬ 
der  [DA  36-039-SC-64637])  Unclassified 

Published  in  Jour.  Chem.  Phys.,  v.  27:  968-969,  Oct. 
I95L 

Small  splittings  4  in  the  proton  resonance  spectra  of 
ethane-like  molecules  are  shov/n  to  arise  from  rotational 
isomerism.  This  is  supported  by  measurements  of  the 
temperature  dependence  of  6,  which  decreases  with 
increasing  temperature. 


MIT.12:206 

Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 
Electronics]  Cambridge. 

ATOMIC  FREQUENCY  STANDARDS,  by  J.  R.  Yacharlas. 
[1957]  [2]p.  [Sponsored  jointly  by  Signal  Corps,  Office 
of  Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  DA  36-039-SC-64637]  Unclassified 

Published  in  Proc.  Conf.  on  Radio  and  Microwave  Spec¬ 
troscopy,  Duke  U.,  Durham,  N.  C.  (Nov.  4-6,  1957), 
Washington,  Office  of  Naval  Research  [1957]  p.  67-68. 

An  experiment  has  been  underway  for  several  years  at 
MIT  to  try  to  observe  atomic  cesium  under  free  fall  for 
time  intervals  of  a  second  or  two  (the  purpose  in  mind 
being  to  prepare  an  atomic  cesium  beam  frequency 
standard  for  observing  the  gravitational  red  shift 

(10"15/mile).  The  experiment  has  been  unsuccessful, 
and  it  has  finally  been  abandoned.  The  reasons  for  this 
are  discussed  in  this  brief  account. 


M1T.12:207 

Massachusetts  Inst,  of  Tech.  R<  search  Lab.  of 
Electronics,  Cambridge. 

COMPUTER  TECHNIQUES  FOR  THE  STUDY  OF  PAT¬ 
TERNS  IN  THE  ELECTROENCEPHALOGRAM,  by 
B.  G.  Farley,  L.  S.  Frlshkoph  and  others.  Nov.  6,  1957, 
19p.  Incl.  lllus.  (Technical  rept.  no.  337;  Lincoln  Lab. 
Technical  rept.  no.  165)  ([Sponsored  jointly  by  Signal 
Corps,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  under]  DA  36-039-sc-84637) 

AD  110027  Unclassified 

A  process  has  been  explored,  using  the  Lincoln  TX-0 
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computer,  for  detecting  patterns  in  the  electroencephalo¬ 
gram  and  for  recognizing  the  characteristics  of  the  EEG 
corresponding  to  Individual  subjects.  Preliminary  re¬ 
sults  indicate  that  a  number  of  different  subjects  and 
states  of  the  same  subject  can  be  distinguished  with  ex¬ 
cellent  probability.  (Contractor's  abstract) 


MIT.  12: 208 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

CHEMICAL  SHIFTS  IN  CjHj'  AND  IONS:  THE 

FREE  ELECTRON  MODEL,  by  J.  R.  Leto,  F.  A. 

Cotton,  and  J.  S.  Waugh.  [1957]  [2]p.  incl.  table.  (Spon¬ 
sored  jointly  by  Signal  Corps,  Office  of  Naval  Research, 
and  Air  Force  Office  of  Scientific  Research  under  [DA 
36-039-sc -64637])  Unclassified 

Published  in  Nature,  v.  180:  978-979,  Nov.  9,  1957. 

Data  are  presented  on  the  aromatic  systems  cyclo- 
pentadienide  ion,  C^H,.",  and  tropylium  ion,  C^H^+. 
NaCjHg  in  tetrahydrofuran  was  prepared  from  Na  sand 

and  freshly  distilled  tetrahydrofuran.  Tropylium  bro¬ 
mide  was  prepared  by  the  method  of  Doering  and  Knox 
from  tropylidene,  a  product  of  the  Isomerization  of 
blcyclo  [2.2.1]  hepta-2,5-dlene.  The  proton  resonance 
spectra  were  observed  on  a  high-resolution  spectrom¬ 
eter  and  extrapolated  to  infinite  dilution  in  aqueous  so¬ 
lutions  for  C..H  ~  and  in  both  aqueous  and  methanol  so- 
b  b 

lutlons  for  Although  agreeing  in  sign,  observed 

differences  were  much  more  extreme  than  calculated 
ones.  It  was  concluded  that,  besides  the  effect  of  free 
electrons,  other  contributing  factors  exist  which  have 
to  do  with  differences  in  electron  density  at  the  protons. 


M1T.12  209 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

DETECTION  OF  BEATS  IN  REPEATED  BURSTS  OF 
TONE  (Abstract),  by  M.  H.  Goldstein,  Jr.  and  T.  T. 
Sandel.  [1957]  [l]p.  (Sponsored  jointly  by  Signal  Corp  , 
Office  of  Naval  Research,  and  Air  Force  Office  of  Scien¬ 
tific  Research  under  [DA  36-039-sc -64637]) 

Unclassified 

Presented  at  meeting  of  the  Acoust.  Soc.  Amer., 
Michigan  U.,  Ann  Arbor,  Oct.  24-26,  1957. 

Published  in  Jour.  Acoust.  Soc.  Amer.,  v.  29:  1257, 

Nov.  1957. 

Listeners  report  hearing  beats  in  repeated  bursts  of 


tone  of  low  intensity  provided  the  burst  rate  stands  in  a 
nearly  harmonic  relation  to  the  frequency  of  the  tone 
and  provided  that  certain  conditions  of  rise  time  of  the 
bursts  and  frequency  of  the  tone  (carrier)  are  met.  A. 
typical  signal  that  will  give  rise  to  beats  at  a  rate  of 
2/sec  might  be  one  in  which  bursts  of  a  tone  of  2001  cps 
are  repeated  at  a  rate  of  200  per  second;  the  bursts  of 
tone  are  presented  at  a  level  ot  35  db  above  threshold 
with  a  rise  time  of  0.25  msec  for  each  burst,  and  a 
sound-time  fraction  of  0.5.  In  these  experiments,  lis¬ 
teners  were  asked  to  report  the  presence  or  absence 
of  beats  as  the  frequency  of  the  carrier  was  slowly 
changed.  For  a  given  test,  repetition  rate,  sound-time 
fraction,  and  rise  time  were  held  constant.  For  a  nearly 
harmonic  situation  the  probability  of  detection  of  beats 
is  greater  for  short  rise  times,  and  carriers  of  rela¬ 
tively  low  frequency.  Data  on  the  masking  of  the  beats 
with  wide-band  noise,  high-pass  filtered  noise,  and  low- 
pass  filtered  noise  are  also  presented.  These  experi¬ 
ments  permit  comparison  of  various  mathematical  rep¬ 
resentations  of  these  stimuli  with  rejpect  to  their  abil¬ 
ity  to  predict  the  listeners  responses. 


MIT.12-.210 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge.' 

ELECTRICAL  RESPONSES  OF  THE  AUDITORY  SYS¬ 
TEM  TO  DIFFERENT  TYPES  OF  TRANSIENT  STIMULI 
(Abstract),  by  E.  de  Boer.  [1957]  [l]p.  (Sponsored 
jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  [DA  36- 
039-SC-84637])  Unclassified 

Presented  at  meeting  of  the  Acourt.  Soc.  Amer,, 

Michigan  U.,  Ann  Arbor,  Oct.  24-26,  1957. 

Published  in  Jour.  Acoust.  Soc.  Amer.,  v.  29:  1249, 

Nov.  1957. 

In  physiological  experiments  on  the  cat’s  auditory  system 
clicks  have  often  been  used  because  of  their  ability  to 
produce  synchronized  neural  firings.  In  this  study  the 
class  of  impulsive  stimuli  has  been  extended.  The  elec¬ 
trical  signals  fed  to  the  earphone  are  close  approxima¬ 
tions  to  members  of  the  family  of  singularity  functions. 

In  the  present  experiments  doublets,  Impulses,  step,  and 
ramp  functions  have  been  used.  Each  of  thes?  functions 
is  the  time  Integral  of  the  previous  one,  with  a  conversion 
factor  involving  the  time  dimension.  The  actual  wave  form 
of  the  acoustic  stimulus  at  the  animal's  eardrum  could  not 
be  observed.  The  above-mentioned  Integral  relation,  how¬ 
ever,  holds  for  what  may  be  thought  of  as  the  linear  part 
of  the  system.  As  a  typical  result,  it  has  been  found  that 
the  peripheral  neural  response,  Nj,  to  the  step  is  equal  to 

that  of  the  pulse  provided  the  pulse  has  the  same  height 
as  the  step,  and  a  length  of  20  Msec.  This  holds  over  a 
fairly  large  range  of  amplitudes  (20-40  db).  Similar  re- 
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quits  have  been  found  for  the  other  signals.  Preliminary 
results  will  also  be  reported  with  respect  to  both  micro- 
phonic  and  cortical  responses  to  the  above-mentioned 
stimuli. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics.  Cambridge. 

OFF-RESPONSES  TO  NOISE  BURSTS  AT  THE  AUDI¬ 
TORY  CORTEX  OF  THE  CAT  (Abstract),  by  T.  T. 

Sandel  and  N.  Y.-S.  Kiang.  [1957]  [l]p.  (Sponsored 
jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  [DA  36- 
039-sc-64637|)  Unclassified 

Presented  at  meeting  of  the  iacoust.  Soc.  Amer., 

Michigan  U.,  Ann  Arbor,  Oct.  24-26,  1957. 

Published  in  Jour.  Acoust.  Soc.  Amer.,  v.  29:  1249, 

Nov.  195T 

In  a  previous  report  (November,  1956,  52nd  meeting  of 
the  Acoustical  Society)  we  concluded  that  cortical  off- 
responses  observed  in  cats  under  barbiturate  anesthesia 
are  in  fact  responses  to  acoustic  transients  that  appear 
in  the  signal  as  it  is  turned  off.  We  have  since  found  in 
unanes  the  tired  cats  with  high  spinal  sections  off- 
responses  that  seem  to  occur  in  the  absence  of  such 
acoustic  transients.  This  conclusion  is  based  on  the 
following  considerations',  first,  these  off-responses  are 
observed  when  bursts  of  noise  are  turned  off  and  are 
abolished  by  injections  of  barbiturates;  secondly,  the 
latencies  of  these  off-responses  are  3-8  msec  longer 
than  the  latencies  of  the  previously  reported  off-re¬ 
sponses  to  acoustic  transients;  and  thirdly,  these  off- 
responses  occur  also  under  stimulus  conditions  which 
produce  no  off- responses  in  the  anesthetized  animal 

-  (burst  durations  shorter  than  60  msec  and  fall  times 
longer  than  10  msec).  Ih’ise  findings  suggest  that  these 
off- responses  in  unanes thetized  animals  may  Involve 
neurons  other  than  those  which  give  rise  to  on-responses; 
the  possibility  that  Inhibitory  neuronal  links  at  levels 
below  the  auditory  cortex  are  Involved  will  be  discussed. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Camjrldge. 

MEMBRANE  CURRENTS  IN  CLAMPED  VERTEBRATE 
NERVE,  by  J.  del  Castillo,  J.  Y.  Lettvin  and  others. 
[1957]  (2]p.  lncl.  dlagrs.  (In  cooperation  with  New  York 
State  U.,  Brooklyn)  (Sponsored  Jointly  by  Signal  Corps, 
Office  of  Naval  Research,  and  Air  Force  Office  of 
Scientific  Research  under  [DA  36-039-SC-64637];  and 
In  part  by  U.  S.  Public  Health  [Service],  Bell 
Telephone  Labs.,  Inc.,  and  National  Science  Foundation) 

Unclassified 
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Published  In  Nature,  v.  180:  1290-1291,  Dec.  7,  1957. 

The  authors  have  devised  voltage  clamps  for  measuring 
membrane  currents  in  both  the  node  of  Ranvier  and 
cell  bodies.  An  isolated  node  Ng  is  laid  across  a  window 

cut  hi  a  polyethylene  tube  through  which  flows  Ringer 
solution.  TVo  adjacent  nodes,  Nj  and  Nj,  lie  on  glass 

slips  separating  the  tube  by  air  gaps.  External  shunts 
along  the  in te modes  are  minimized  by  bathing  the 
preparation  in  Isotonic  sucrose  and  playing  an  air  jet 
on  the  interaodes  after  gaps  are  made.  The  amplifiers 
used  are  chrect-coupled  through  head  stage  emitting 

a  current  of  less  than  10" 14  amp.  Preliminary  experi¬ 
ments  Indicate  that  the  inonophaalc  action  potentials 
from  isolated  nodes  are  of  2  types:  one  shows  a  smooth 
fall-away  from  the  peak;  the  other  a  marked  downward 
inflexion  somewhere  in  the  falling  phase. 
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Massachusetts  Inst  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

NOTE  ON  THE  MATRIX  REPRESENTATION  OF 
LINEAR  TWO-PORT  NETWORKS,  by  E.  F.  Boilnder. 
[1957]  [3]p.  lncl.  diagr.  tables.  (Sponsored  Jointly  by 
Signal  Corps,  Office  of  Naval  Research,  and  Air  Fore  a 
Office  of  Scientific  Research  under  DA  36-039-sc- 
64637)  Unclassified 

Published  in  I.R.E.  Trans,  of  Professional  Group  on 
Circuit  Theory,  v.  CT-4:  337-339,  Dec.  1957. 

Matrix  voltage-current  representations  and  wave  r (/pre¬ 
sentations  ire  given  for  linear  two-port  networks. 

Tables  have  been  constructed  which  allow  any  voltage- 
current  or  wave  matrix  to  be  readily  expressed  In  terms 
of  any  other  matrix. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

SOME  PROPERTIES  OF  THREE-TERMINAL  DEVICES, 
by  S.  J.  Mason.  [1957]  [l]p.  (Sponsored  Jointly  by 
Signal  Corps,  Office  of  Naval  'tesearch,  and  Air  Force 
Office  of  Scientific  Research  under  DA  36-039-se- 
64637)  Unclassified 

Published  lr.  I.R.E.  Trans,  of  Professional  Group  on 
Circuit  Theory,  v.  CT-4;  330-332,  Dec.  1957. 

A  three-terminal  device  can  be  classified  according  to 
Its  deviation  from  three-way  symmetry.  Such  classifica¬ 
tion  offers  a  particularly  compact  and  symmetrical  ex¬ 
pression  of  the  passivity  criterion  and  also  relates  the 
asymmetry  of  the  device  to  the  unilateral  power  gain  ob¬ 
tainable  with  lossless  bilateral  coupling. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

THEORY  OF  QUASI-STATIONARY  ANALYSIS  WITH 
APPLICATION  TO  FM  INTERFERENCE  AND  VIDEO 
PROBLEMS  (Abstract),  by  E.  J.  Baghdady.  [1958] 

[l]p.  (Sponsored  jointly  by  Signal  Corps,  Office  of 
Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  [DA  36-O30-sc-64637])  Unclassified 

The  convergence  properties  of  the  Carson  and  Fry  and 
of  the  van  der  Poi-Stumpers  expansions  for  the  complex 
amplitude  of  the  steady-state  response  of  a  filter  to  an 
FM  excitation  are  discussed.  The  theory  of  quasi¬ 
stationary  analysis  and  of  FM-to-AM  conversion  with 
low  distortion  is  presented.  The  use  of  Taylor's 
formula  leads  to  error  estimates  and  to  a  simple  con¬ 
dition  that  specifies  an  upper  bound  on  the  error  in¬ 
curred  in  restricting  the  solution  to  the  quasi- stationary 
term  (the  instantaneous-frequency  method).  A  sluggish¬ 
ness  ratio  and  an  index  of  stiffness  are  defined  for 
filters  whose  system  functions  have  poies  only  in  the 
left  half-plane.  Sluggishness  ratios  and  indices  are 
given  for  various  filters  of  wide  practical  interest.  T^e 
results  indicate  that  filter  bandwidths  must  be  pre¬ 
scribed  on  the  basis  of  the  fastest  rate  at  which  the 
Instantaneous  frequency  of  the  excitation  is  swept.  Ap¬ 
plications  to  sinusoidal  modulation  and  to  two-path  inter¬ 
ference  that  emphasize  the  limitations  of  specifying 
filter  bandwidths  on  the  sole  basis  of  frequency  devia¬ 
tion  are  offered.  Applications  to  the  reproduction  of 
FM  video  waveforms  are  discussed. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

COMMENTS  ON  "ELECTROSTATIC  POTENTIAL  IN 
CRYSTALS,"  by  W.  D.  Nottingham.  [1958]  [2]p.  inci. 
dlagrs.  table.  (Sponsored  jointly  by  Signal  Corps, 

Office  of  Naval  Research,  and  Air  Force  Office  of  Scien¬ 
tific  Research  under  [DA  36-039-SC-64637]) 

Unclassified 

Published  in  Amer.  Jour.  Phya.,  v.  26:  33-34,  Jan.  1958. 

The  difference  between  "electrostatic  potential"  and 
"electric  potential"  is  used  t,<  discuss  the  "work  func¬ 
tion"  as  it  pertains  to  the  forces  acting  on  an  electron 
either  within  the  interior  of  a  crystal  or  as  the  electron 
escapes  through  the  surface  boundary.  The  function  is 
defined  as  the  energy  difference  between  the  Fermi  level 
hi  the  hitei  .&?  oi  hie  e^tdaeiof  and  «■  electron  at  east 
in  a  field  free  space  outside  the  conductor.  The  various 
principal  plane  surfaces  of  tungsten  crystals  are  ana¬ 
lyzed  to  determine  the  effects  of  atom  spacing  (i.e.  sub¬ 
ject  to  the  presence  of  impurities  and  incomplete  lattice 
structures)  on  the  work  functions.  A  close  relation  is 


shown  to  exist  between  the  variation  in  the  tungsten  work 
function  with  crystallographic  direction  and  the  probable 
perfection  of  the  mirror-image  surface  that  the  electron 
"sees"  as  it  leaves  the  metai. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

ON  THE  STATICS  AND  DYNAMICS  OF  MAGNETIC 
DOMAIN  BOUNDARIES,  by  J.  V.  Harrington.  Jan.  13, 
1958,  66p.  inci.  illus.  diagrs.  refs.  (Technical  rept. 
no.  338)  (Sponsored  jointly  by  Signal  Corps,  Office  of 
Navai  Research,  and  Air  Force  Office  of  Scientific  Re¬ 
search  under  DA  36-039-SC-64637)  AD  110028 

Unclassified 

A  semiciassicai  analysis  of  the  variation  of  spin  orien¬ 
tation  in  180°  and  90°  domain  walls  is  presented  which 
takes  into  account  both  the  rotational  or  latitude  angle 
8  and  the  precessionai  or  longitude  angle  <p  of  the  macro¬ 
scopic  magnetization  vector  in  ferromagnetic  single 
crystals.  The  Euier  equations  for  the  crystal  are  derived 
for  both  ip  and  8  variations.  Further  static  solutions  of 
the  Euier  equation  for  360°  walls  or  two  adjacent  180° 
walls  oi  similar  rotation  driven  together  by  an  applied 
field  are  obtained.  Some  experimental  verification  of 
this  is  obtained  from  recent  observations  of  Williams 
on  double  walls  in  thin  films  of  nickel  iron.  By  includlr  - 
the  kinetic  energy  term  characteristic  of  gyroscopic 
motion  in  the  Lagranglan  and  assuming  a  Rayleigh  dis- 
stptttor  function,  the  Euler  equation*  lor  wall  motion 
are  obtained.  A  very  general  uppe  -  bound  to  the  domain 
waU  velocity  is  predicted,  based  only  on  known  constants 
of  the  ferromagnetic  lattice.  A  transient  solution  for  the 
general  equation  of  wall  motion  is  obtained  where  the 
effects  of  waii  mass  are  included.  An  interpretation  of 
wall  mass  in  terms  of  the  macroscopic  inertial  moments 
of  the  spin  system  is  given.  (Contractor's  abstract, 
modified) 
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Massachusetts  Inst,  of  Tech.  Research  lab.  of 
Electronics,  Cambridge. 

SEPARATION  AND  IDENTIFICATION  OF  OVER¬ 
LAPPING  HYPERFINE  STRUCTURE  COMPONENTS: 
APPLICATION  TO  MERCURY  RESONANCE  RADIA¬ 
TION,  by  P.  L.  Sagalyn,  A.  C.  Melisslros,  and  F. 

Bitter.  [1958]  [6]p.  inci.  illus.  diagrs.  tables.  (Spon¬ 
sored  Jointly  by  Signal  Corps,  Office  oi  Naval  Research, 
and  Air  Force  Office  of  ScienUfic  Research  under 
(DA  >► -'to";  UnctauUM 

Published  in  Phys.  Rev.,  v.  100:  375-380,  Jan.  15,  1958. 

A  new  technique  has  been  developed  for  the  separation 
of  overlapping  iines  in  the  hfs  pattern  of  atomic  energy 
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levels.  By  a  combination  of  magnetic  scanning  and 
double  resonance  it  was  possible  to  resolve  the  2537A 
line  of  mercury.  By  plotting  the  maxima  of  the  micro- 
wave  resonance  versus  scanning  field,  a  separate  curve 
was  obtained  for  each  F  level  of  the  odd  isotopes.  In 
the  same  way  a  curve  was  obtained  showing  the  maxima 
of  the  resonance  signals  from  all  of  the  even  isotopes. 
Information  about  the  odd  isotopes  obtained  from  a 
3000-mc/sec  "double-resonance”  experiment  is  also 
reported.  Only  minor  disagreements  with  existing 
data  were  observed.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 
Electronics]  Cambridge. 

LOW  PRESSURE  MICROWAVE  PLASMA  IN  A  MAG¬ 
NETIC  FIELD  (Abstract),  by  D.  O.  Akhurst,  S.  J. 
Buchsbaum,  and  E.  I.  Gordon.  [1958]  [l]p.  (Sponsored 
jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  [DA  36- 
039-SC-64637])  Unclassified 

Presented  at  the  Tenth  Annual  Gaseous  Electronics 
Conf.,  Cambridge,  Mass.,  Oct.  2-4, 


Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York., 
Jan.  29-Feb.  1,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3:  9, 


Interpretation  of  the  operational  properties  of  a  solid- 
state  maser,  which  we  have  operating  in  our  laboratory, 
Indicate  that  the  process  conventionally  described  as  s 
spin-lattice  relaxation  indeed  plays  a  dominant  role  in 
the  operation  of  these  devices.  As  has  been  pointed  out, 
the  spin-relaxation  process  must  be  extended  to  include 
phonon  relaxation  processes  which  in  fact  can  dominate, 
In  the  sense  that  anomalous  phonon  temperatures  can 
exist  in  the  vicinity  of  the  saturation  frequency. 


M1T.12:221 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

A  THEORY  OF  SIGNALS,  by  R.  E.  Wernikoff.  Jan.  31, 
1958,  98p.  incl.  diagrs.  refs.  (Technical  rept.  no.  331) 
(Sponsored  jointly  by  Signal  Corps,  Office  of  Naval 
Research,  and  Air  Force  Office  of  Scientific  Research 
under  DA  36-039-SC-64637)  AD  158737  Unclassified 


Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3:  87, 
Jan.  29,  1958. 


A  low  pressure  hydrogen  plasma  in  a  magnetic  field  is 
described.  TTie  plasma  is  contained  in  a  narrow  cylindri¬ 
cal  quartz  tube  along  the  axis  of  a  cylindrical  microwave 
cavity  that  oscillates  in  the  TE^  mode  at  a  resonant 

wavelength  of  10  cm.  The  configuration  and  strength  of 
the  magnetic  field  is  such  that  electrons  can  gain  energy 
from  the  microwave  field  through  the  cyclotron  reso¬ 
nance  effect.  At  high  pressures  both  the  breakdown  and 
maintaining  fields  exhibit  the  well-known  cyclotron  reso¬ 
nance  effect.  However,  at  low  pressures  when  the  elec¬ 
tron  mean  free  path  (in  the  absence  of  a  magnetic  field) 
is  larger  than  the  length  of  the  quartz  tube,  it  is  easier 
to  produce  and  maintain  the  plasma  with  a  magnetic  field 
a  few  percent  off  the  value  of  magnetic  field  required 
for  cyclotron  resonance.  Phenomena  responsible  for 
this  "displaced"  resonance  are  described. 
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Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 
Electronics]  Cambridge. 

SOUD-STATE  MASERS  AND  SPIN-LATTICE  RELAXA¬ 
TION  TIMES  (Abstract),  by  C.  F.  Davis,  M.  W.  P. 
Strandoerg,  and  R.  L.  Kyhl.  [1958]  [l]p.  (Sponsored 
Jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  [DA  36- 
039-SC-64637])  Unclassified 


An  experiment  is  presented  in  which  an  attempt  is  made 
to  arrive  at  a  mathematical  description  of  physical 
signals  that  embodies,  more  realistically  than  the  usual 
functional  representation,  our  limitations  in  performing 
measurements.  The  object  is  to  achieve  a  closer  re¬ 
lation  between  the  structure  of  the  mathematical  descrip¬ 
tion  and  the  finite-resolution  properties  of  the  detector 
that  characterizes  any  real  measurement  process.  An 
algebra  of  signals  is  obtained,  appropriate  to  the  model 
in  which  essentially  frequency-limited  signals  Interact 
with  linear,  time-invariant  systems,  and  observations 
are  made  by  means  of  a  linear,  finite- resolution  oscil¬ 
loscope.  The  properties  of  this  algebra  are  studied, 
and  a  metric  that  Indicates  which  operators  give 
physically  Indistinguishable  outputs  is  defined.  The 
algebra  is  used  to  study  problems  in  uniform  and  non- 
uniform  sampling,  the  discrimination  of  two  events 
from  one  in  noisy,  radar-like  systems,  and  the  con¬ 
ditions  under  which  a  signal  is  indistinguishable  from 
its  short-time  average.  A  general  procedure  for 
linear,  least-peak-error  prediction  is  obtained.  In  the 
limit  as  the  detector  resolution  becomes  perfect,  the 
present  model  is  shown  to  tend  smoothly  to  the  usual 
functional  model.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tecu.  Research  Lab.  of 
Electronics,  Cambridge. 

NOTE  ON  IMPEDANCE  TRANSFORMATIONS  BY  THE 
ISOMETRIC  CIRCLE  METHOD,  by  E.  F.  Bolinder. 
[1958]  [2]p.  incl.  diagr.  (Sponsored  jointly  by  Signal 
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Corps,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  under  DA  38-039-SC-64637) 

Unclassified 

Published  in  I.R.E.  Trans,  of  Professional  Group  on 
Microwave  Theory  and  Techniques,  v.  MTT-6:  111-112, 
Jan.  1958. 

A  connection  is  given  between  the  isometric  circle  meth¬ 
od  and  the  triangular  method  used  in  impedance  trans¬ 
formations  through  bilateral  two-port  networks.  A  use¬ 
ful  formula  is  presented  for  the  reflection-coefficient 
transformations  through  lossless,  bilateral  two-port 
networks. 


MIT.  12: 223 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

A  PROPERTY  OF  DIELECTRIC  CONSTANTS  OF  DI¬ 
ELECTRICS  IN  THERMAL  EQUILIBRIUM,  by  M. 

Peter.  [1958]  [4]p.  lncl.  dlagrs.  (Sponsored  Jointly  by 
Signal  Corps,  Office  of  Naval  Researcn,  and  Air  Force 
Office  of  Scientific  Research  under  [DA  36-039-sc- 
64637]  Unclassified 

Published  in  Jour.  Math,  and  Phys.,  v.  36:  347-350, 

Jan.  1958. 

It  has  been  shown  that  If  a  dielectric  is  passive,  it  will 
not  be  possible  to  apply  a  waveform  In  such  a  way  as 
to  gain  power  from  the  dielectric.  This  passivity  im¬ 
poses  the  necessary  condition  on  the  dielectric  con¬ 
stant  that  it  be  a  positive  real  function.  Passive  lumped 
circuits  which  are  to  be  used  as  lumped  models  of  equi¬ 
librium  dielectric  constant  materials  are  discussed. 
Non-passive  dielectrics  lead  to  another  circuit  model 
which  is  illustrated. 


MIT.  12: 224 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

FM  DEMODULATOR  TIME-CONSTANT  REQUIRE¬ 
MENTS  TOR  INTERFERENCE  REJECTION,  by  E.  J. 
Baghdady.  [1958]  [9]p.  lncl.  diagrs.  refs.  (Sponsored 
jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  [DA  36- 
039-sc  -64637])  Unclassified 

Published  in  Proc.  Inst.  Radio  Engineers,  v.  46:  432-440, 
Feb.  1958. 

Under  conditions  of  high-level  interference  fm  receiver 
performance  is  often  impaired  because  of  improper  low- 
frequency  time  constants  in  the  limiter  and  discriminator 
circuits.  The  computation  of  the  upper  bounds  on  the 
permissible  values  of  these  time  constants  is  illustrated. 


Severe  restrictions  are  indicated  which  often  conflict 
with  other  fundamental  requirements.  The  computa¬ 
tional  results  of  this  paper  demonstrate  that  these  severe 
restrictions  can  be  alleviated  by  means  of  simple 
schemes  that  will  greatly  enhance  the  capture  perform¬ 
ance  of  the  fm  receiver.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

LATTICE  DYNAMICS  OF  HEXAGONAL  CLOSE- 
PACKED  METALS.  H.  FREQUENCY  SPECTRUM,  by 
C.  W.  Garland  and  L.  J.  Slutsky.  [1958]  [4]p.  lncl. 
diagrs.  table,  refs.  (Sponsored  jointly  by  Signal  Corps, 
Office  of  Naval  Research,  and  Air  Force  Office  of 
Scientific  Research  under  [DA  36-039-sc-64637]) 

Unclassified 

Published  in  Jour.  Chem.  Phys.,  v.  28:  331-334, 

Feb.  1658. 

The  frequency  distribution  spectrum  of  the  normal  modes 
of  vibration  for  a  hexagonal  close-packed  metal  has  been 
approximated  by  a  root  sampling  technique  applied  to  a 
central  force  model  of  the  lattice.  The  calculation  is 
made  for  magnesium  with  force  constants  obtained 
from  the  low  temperature  elastic  constants.  The  cal¬ 
culated  specific  heat  of  magnesium  from  0*K  to  100°K 
is  in  quite  good  agreement  with  experiment.  Other 
hexagonal  metals  are  considered  in  terms  of  a  reduced 
plot  of  8  (the  equivalent  Debye  temperature)  versus 
temperature.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

SYNCHRONY  OF  NEURAL  ACTIVITY  IN  ELECTRIC 
RESPONSES  EVOKED  BY  TRANSIENT  ACOUSTIC 
STIMULI,  by  M.  H.  Goldstein  Jr.  and  N.  Y.-S.  Klang. 
[1958]  [8]p.  lncl.  lllus.  diagrs.  refs,  (sponsored  jointly 
by  Signal  Corps,  Office  of  Naval  Research,and  Air 
Furce  Office  of  Scientific  Research  under  [DA  36-039- 
sc-64637])  Unclassified 

Published  in  Jour.  Acoust.  Soc.  Amer.,  v.  30:  107-114, 
Feb.  1958. 

Electric  responses  evoked  by  transient  acoustic  stimuli 
were  recorded  by  gross  electrodes  from  the  periphery 
and  cortex  of  the  cat.  The  responses  to  clicks  and  to 
the  rapid  onset  of  bursts  of  noise  or  tores  are  character- 
lied  by  a  sharp  N^  peak  in  the  peripheral  response  and 

by  a  broader  cortical  response.  When  the  rise  time  of 
the  onset  of  bursts  of  noise  (or  tones)  is  lengthened,  or 
when  a  burst  of  sudden  onset  is  presented  in  a  noise 
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background,  it  is  possible  to  obtain  cortical  responses 
under  conditions  for  which  the  Nj  component  of  the 

peripheral  response  is  undetectable.  These  results 
and  associated  findings  are  interpreted  by  considering 
the  degree  of  synchronization  of  the  discharge  and  the 
wave  forms  of  the  activity  of  units  that  contribute  to 
responses  recorded  by  gross  electrodes.  A  simple 
statistical  Interpretation  is  presented.  (Contractor's 
abstract) 
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Massachusetts  Inst  of  Tech.  Research  Lab.  of 
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ALGEBRAIC  DECODING  FOR  A  BINARY  ERASURE 
CHANNEL,  by  M.  A.  Epstein.  Mar.  14,  1958  [14]p.  incl. 
diagrs.  refs.  (Technical  rept.  no.  340)  (Sponsored 
Jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  DA  36- 
039-sc-(  637)  AD  208649  Unclassified 

Also  published  in  l.R.E.  National  Convention  Record, 

Part  4:  56-69,  1958. 

This  paper  presents  an  optimum  decoding  procedure 
for  parity  check  codes  that  have  been  transmitted  through 
a  binary  erasure  channel.  The  erased  digits  are  decoded 
by  means  of  modulo  2  equations  generated  by  the  re¬ 
ceived  message  and  the  original  parity  check  equations. 
Most  previous  decoding  procedures  required  a  number 
of  computations  that  grer:  exponentially  with  code 
length.  At  best,  the  required  number  of  computations 
grew  as  a  polynomial  of  code  length.  The  decoding  pro¬ 
cedure  for  convolution  parity  check  codes  presented 
here  will  decode  with  an  average  number  of  computations 
per  digit  that  la  bounded  by  a  finite  number,  which  la 
independent  of  code  length,  for  any  rate  less  than 
capacity.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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OPERATION  OF  A  SOLID  STATE  QUANTUM  MECHAN¬ 
ICAL  AMPLIFIER,  by  M.  W.  P.  Strandberg,  C.  F.  Davla 
and  othera.  [1958]  [2]p.  (Sponsored  Jointly  by  Signal 
Corps,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  under  [DA  36  039-sc-64637]) 

Unclassified 

Published  in  Phys.  Rev.,  v.  109:  1988-1989,  Mar.  15, 

T95£ 


similar  devices  and  is  used  as  proof  of  the  condition  of 
discrete  phonon  saturation  which  has  been  previously 
postulated.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

ANALYSIS  OF  NONLINEAR  SYSTEMS  BY  MEANS  OF 
GENERALIZED  POLYNOMIALS  (Abstract),  by  M.  B. 
Brilliant.  [1956]  [l]p.  (Sponsored  Jointly  by  Signal 
Corps,  Office  of  Naval  Research,and  Air  Force  Office 
of  Scientific  Research  under  [DA  36-039-sc-64637]) 

Unclassified 

Presented  at  l.R.E.  National  Convention,  New  York, 

Mar.  24-27,  1958. 

A  form  for  the  representation  of  nonlinear  systems  is 
developed.  The  dependence  of  the  output  on  the  past 
of  the  input  is  to  be  specified  by  a  series  of  integral 
operators  analogous  to  a  power-series  representation 
of  a  real  function.  The  form  is  shown  to  be  capable  of 
arbitrarily  close  approximation  to  a  fairly  general  class 
of  systems.  With  the  use  of  this  form,  methods  are  de¬ 
veloped  for  computing  the  results  of  cascade  and  feed¬ 
back  combinations,  and  for  approximating  minimum- 
mean-square-error  nonlinear  filters.  (Contractor's 
abstract) 
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CAPTURE  OF  THE  WEAKER  OF  TWO  COCHANNEL  FM 
SIGNALS  (Abstract),  by  E.  J.  Baghdady.  [1958]  [l]p. 
(Sponsored  Jointly  by  Signal  Corps,  Office  of  Naval  Re¬ 
search,  and  Air  Force  Office  of  Scientific  Research 
under  [DA  36-039-SC-64637])  Unclassified 

Presented  at  L  R.  E.  National  Convention,  New  York, 
Mar.  24-27,  1958. 

Methods  for  achieving  capture  of  the  weaker  of  two  co- 
channel  FM  signals  are  described.  One  approach  ex¬ 
tracts  the  modulation  of  the  stronger  signal  and  uses  it 
to  shift  the  resonant  frequency  of  a  dynamic  trap  that 
attenuates  this  signal.  Another  approach  suppresses 
the  stronger  signal  by  an  appropriate  combination  of  the 
outputs  of  two  signal  paths  that  contain  di  Cerent  nuui- 
bt-s  of  narrow-band  limiters.  Alternative  methods  de¬ 
pend  :<pon  standard  spectrum -reshuffling  techniques  to 
synthesize  a  signal  whose  average  frequency  equals  the 
frequency  of  the  weaker  signal.  (Contractor's  abstract) 


The  operation  of  an  S-band  solid-state  quantum  mechan 
leal  amplifier  operated  at  4.2K  with  a  computed  noise 
temperature  of  less  than  4.5*K  is  compared  with 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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INVARIANCE  PROPERTY  OF  CORRELATION  OF  RAN¬ 
DOM  PROCESSES  UNDER  NONLINEAR  TRANSFOR¬ 
MATION  (Abstract),  by  A  H  N»ttall.  [1958]  [l]p. 
(Sponsored  jointly  by  Signal  Corps,  Office  of  Naval  Re¬ 
search, and  Air  Force  Office  of  Scientific  Research 
under  [DA  36-039-SC-64837])  Unclassified 

Presented  at  I.R.E.  National  Convention,  New  York, 
Mar.  24-27,  1958. 

When  a  certain  class  of  random  processes  is  trans¬ 
formed  by  a  nonlinear,  no-memory  (instantaneous)  de¬ 
vice,  the  Input-output  cross-correlation  function  is 
Identical,  except  for  a  known  scale  factor,  with  the  In¬ 
put  autocorrelation  function,  regardless  of  the  kind  of 
nonlinear  device  used.  A  necessary  and  sufficient  con¬ 
dition  for  the  Invariance  property  to  hold  Is  formulated 
and  proved.  This  condition  Is  found  to  be  related  to  an 
Integral  of  the  Input  second-order  probability  density 
function,  and  generalizes  past  results  on  the  Invariance 
property.  Some  general  characteristics  of  the  Invari¬ 
ance-property  class  are  derived;  examples  are  given 
of  the  use  of  this  property.  (Contractor’s  abstract) 
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SOME  APPLICATIONS  OF  DETECTION  THEORY  TO 
RADAR,  by  W.  M.  Siebert.  [1958]  [10]p.  incl.  illus. 
diagrs.  (Sponsored  jointly  by  Signal  Corps,  Office  of 
Naval  Research,  and  Air  Force  Office  of  Scientific  Re¬ 
search  under  [DA  36-039-SC-64637])  Unclassified 

Presented  at  I.R.E.  National  Convention,  New  York, 
Mar.  24-27,  1958. 

Published  in  I.It.E.  National  Convention  Record,  Part  4: 
5-14,  1958. 

This  tutorial  paper  considers  the  problem  o(  radar  de¬ 
tector  design  in  terms  of  statistical  decision  theory, 
with  particular  emphasis  on  the  concept  of  sufficient 
statistics.  Simple  examples  of  the  application  of  the 
theory  are  presented.  Included  as  one  example  is  the 
design  of  a  detector  to  provide  a  constant  false  alarm 
rate  in  the  face  of  a  fluctuating  noise  level.  (Con¬ 
tractor's  abstract) 

MIT.  12  233 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

CHANGES  ASSOCIATED  WITH  POST- TETANIC  PO¬ 


TENTIATION  OF  A  MONOSYNAPTIC  REFLEX,  by  P.  D. 
Wall  and  A.  R.  Johnson.  [1958]  [ll]p.  Incl.  illus.  diagrs. 
refs.  (Sponsored  jointly  by  Signal  Corps,  Office  of  Naval 
Research,  and  Air  Force  Office  of  Scientific  Research 
under  [DA  36-039-SC-64637])  Unclassified 

Published  In  Jour.  Neurophysiol.,  v.  21:  148-158,  Mar. 
1958. 

This  paper  examines  post- tetanic  potentiation  of  the 
monosynaptic  reflex  arc  In  the  cat.  It  Is  shown  by  ml- 
croelectrode  stimulation  that  excitability  is  decreased 
in  the  primary  afferent  fibers  and  is  unaffected  in  the 
motoneurons  and  neighboring  passive  fibers.  The  poten¬ 
tiation  Is,  therefore,  probably  attributable  to  hyperpo¬ 
larization  of  the  presynaptic  fibers.  It  is  suggested  that 
the  delayed  onset  of  the  full  potentiation  Is  also  attribut¬ 
able  to  presynaptic  events,  possibly  anodal  block.  Evi¬ 
dence  Is  presented  that  the  post-tetanic  change  Is 
greater  In  the  terminal  arborization  than  in  other  parts 
of  the  afferent  axons.  This  difference  may  be  an  expla¬ 
nation  of  the  "DRTV  reversal”  potential.  (Contractor's 
abstract) 


MIT.12:234 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

FOOTNOTES  ON  A  HEAD  STAGE,  by  J.  Y.  Lettvin, 

B.  Howland,  and  R.  C.  Gesteland.  [1958]  [3]p.  Incl. 
diagrs.  (Sponsored  Jointly  by  Signal  Corps,  Office  of 
Naval  Research,  and  Air  Force  Office  of  Scientific  Re¬ 
search  under  [DA  36-039-SC-64637],  Bell  Telephone 
Labs.,  Inc.,  National  Science  Foundation,  and  Offner 
Electronics,  Inc.)  Unclassified 

Published  in  I.R.E.  Trans,  of  Professional  Group  on 
Medical  Electronics,  v.  PGME-10:  26-28,  Mar.  1958. 

The  principles,  design  details,  and  an  actual  circuit  are 
given.  An  electrometer  valve  is  used  as  a  cathode  fol¬ 
lower  and  controlled  by  four  feedback  loops  to  give  unity 
gain  and  linearity  better  than  1/1000  for  signals  <  lOv. 
All  stages  are  dc  coupled.  The  circuit  is  sensitive  to 
ripple  variations  In  filament  and  anode  supplies,  so 
that  a  standard  power  unit  requires  additional  regula¬ 
tion.  (Contractor's  abstract) 


MIT.12:235 

Massachusetts  List,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

A  SURVEY  OF  THE  USE  OF  NON- EUCLIDEAN  GEOME¬ 
TRY  IN  ELECTRICAL  ENGINEERING,  by  E.  F. 

Bolinder.  [1958]  [16]p.  incl.  diagrs.  ref*.  (Sponsored 
jointly  by  Signai  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  [DA  36- 
039- sc-64637])  Unclassified 
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Published  in  Jour.  Funklin  Inst.,  v.  265:  169-186,  Mar. 
1958. 

A  brief  resume  is  presented  of  some  of  the  non- Eucli¬ 
dean  geometry  models  and  some  of  their  applications 
in  electrical  engineering.  The  survey  starts  with  a 
discussion  of  different  two-dimensional  and  three-di¬ 
mensional  non-Euclidean  geometry  models,  both  of  the 
hyperbolic  and  elliptic  types.  The  interconnections  of 
the  two-dimensional  models  are  studied  geometrically 
and  analytically  by  means  of  a  simple  impedance  trans¬ 
formation  example.  The  treatment  is  then  formally  ex¬ 
tended  to  three-dimensional  models.  Finally,  some 
applications  of  non-Euchdean  geometry  models  in  elec¬ 
trical  engineering  are  discussed.  An  appendix  gives  a 
historical  note  on  the  evolution  of  non-Euclidean  geome¬ 
try.  (Contractor's  abstract) 


MIT.12:236 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

SYNTHESIS  OF  SAMPLED-SIGNAL  NETWORKS,  by 
P.  M.  Lewis,  H.  [1958]  [4]p.  incl.  diagrs.  (Sponsored 
jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  [DA  36- 
039-SC-64637])  Unclassified 

Published  in  I.R.E.  Trans,  of  Professional  Group  on 
Circuit  Theory,  v.  CT-5:  74-77,  Mar.  1958. 

This  paper  considers  the  problem  of  designing  sampled- 
signal  networks  by  using  a  finite  number  of  passive,  but 
not  necessarily  lumped,  circuit  elements.  The  resulting 
networks  consist  of  resistors  and  open-  and  short-cir¬ 
cuited  transmission  lines,  all  of  which  have  the  same 
delay. 


MIT.  12: 237 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

SPIN-LA TTICF.  RELAXATION,  by  M.  W.  P.  Strandb-rg 
[1958]  [5]p.  incl.  diagrs.  refs.  (Sponsored  jointly  by 
Signal  Corps,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Research  under  [DA  36-039-sc- 
54637])  Unclassified 

Published  in  Phys.  Rev.,  v.  ”A-  *5-69,  Apr.  1,  1958. 


encompased  by  usual  treatments  of  the  spin-lattice  prob¬ 
lem  and  a  microscopic  treatment  is  presented  which  al¬ 
lows  for  this  selective  excitation  of  the  phonon  spectrum. 
It  is  pointed  out  that  phonon  relaxation  times  can  be  the 
dominant  quantity  measured  in  the  usual  saturation  spin- 
lattice  relaxation  measurements.  The  analysis  indicates 
how  pulse  measurements  may  be  used  to  evaluate  the 
actual  spin-lattice  relaxation  time  independent  of  the 
phonon  relaxation  time.  A  discussion  of  some  conditions 
under  which  the  concept  of  temperature  may  be  applied 
to  quantum-mechanical  systems  interacting  with  elec¬ 
tromagnetic  fields;  such  as  in  solid-state  amplifiers  or 
absorbers,  is  given.  (Contractor’s  abstract) 


MIT.12:238 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

ELECTRON  BEAM  WAVES  IN  MICROWAVE  TUBES, 
by  H.  A.  Haus.  [1958]  [44]p.  incl.  diagrs.  refs.  (Tech¬ 
nical  rept.  no.  316]  (Sponsored  Jointly  by  Signal  Corps, 
Office  of  Naval  Research,  and  Air  Force  Office  of  Scien¬ 
tific  Research  under  DA  36-039-SC-64637) 

AD  210913  Unclassified 

Also  published  in  Proc.  Symposium  on  Electronic  Wave- 
quides,  Polytechnic  Inst,  of  Brooklyn,  N.  Y.  (Apr.  8-10, 
1958),  N.  Y.,  Interscience  Publishers,  1958,  p.  89-132. 

A  review  is  presented  of  wave  propagation  along  electron 
beams  and  of  the  interaction  of  these  waves  with  the 
fields  of  microwave  structures,  providing  a  basis  for  a 
unified  theory  of  microwave  amplifiers  with  distributed 
interaction.  Beams  with  generalixed  momentum  p  which 
satisfies  VX  p  »  0  are  considered  and  a  small  signal 
power  theorem  is  given.  This  theorem  and  the  better- 
known  theorem  for  longitudinal  beams  are  interpreted. 
The  waves  along  longitudinal  beams,  cylindrical  Bril- 
louln  beams,  and  BriUouin  strip-beams  in  crossed 
fields  are  reviewed  and  their  small-signal  power  flows 
are  studied.  The  interaction  of  waves  in  a  longitudinal- 
beam,  traveling-wave  tube  is  analysed  with  the  aid  of 
Pierce's  coup  ling -of -modes  formalism.  The  small- 
signal  power  theorem  Is  used  In  deciding  whether  or  not 
exponential  growth  of  a  wave  signifies  gain.  A  varia¬ 
tional  principle  Is  derived  for  longitudinal  beams  and 
beams  with  tero  curl  of  the  generalized  momentum. 

For  reasonable  trial  fields,  the  principle  leads  to 
Pierce's  coupling-of-modes  formalism,  and  can  also  be 
applied  to  study  cases  of  stronger  coupling  than  those 
analyxable  by  the  coupling-of-modes  theory.  Equations 
of  the  magnetron  amplifier  are  derived  from  the  vari¬ 
ational  principle.  (Contractor's  abstract,  modified) 


The  measurement  of  electron  spin-lattice  relaxation 
times  for  paramagnetic  crystals  at  low  temperatures  is 
complicated  by  the  fact  that  the  spin  specific  heat  can  be 
much  larger  than  the  lattice  specific  heat.  At  low  tem¬ 
peratures  direct  processes  dominate  In  the  spin-lattice 
relaxation  mechanism  and  evidence  exists  tha*  indicates 
that  only  a  narrow  portion  of  the  phonon  spectrum  takes 
part  in  the  relaxation  processes.  This  situation  Is  not 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

PROPAGATION  IN  ION  LOADED  WAVEGUIDES,  by  L. 
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D.  Smullin  and  P.  Chorney.  [1656]  [16]p.  incl.  diagrs. 
tables.  (Sponsored  jointly  by  Signal  Corps,  Oflice  of 
Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  [DA  38-039-SC-64837])  Unclassified 

Published  in  Proc.  Symposium  on  Electronic  Wave¬ 
guides,  Polytechnic  Inst,  of  Brooklyn,  N.  Y.  (Apr.  8- 
10,  1958),  N.  Y.,  Interscience  Publishers,  1958, 
p.  229-247. 

Cylindrical  waveguides  which  are  partially  but  uniform¬ 
ly  filled  with  an  Ion  plasma  consisting  of  zero  tempera¬ 
ture  movable  Ions  and  compensating  infinite  mass  ions 
of  opposite  charge  are  considered.  The  propagation 
properties  of  these  waveguides  are  studied  In  the  pres¬ 
ence  of  a  uniform  axial  magnetic  field.  The  Maxwell 
equations  coupled  with  the  force  equations  are  straight¬ 
forwardly  solved  in  the  case  of  small  signals.  A  num¬ 
ber  of  very- low-frequency  waveguide  pass  bands  are 
shown  to  exist  In  the  region  of  the  ion  cyclotron  frequen¬ 
cy  u  and  Ion  plasma  f regency  oi  if  u  <  u:  .  „  and 
c  r  -■’pc  cutoff 

“p  <  "  cutoff  where  u'  cutoff  18  the  empty  wave8uide 
cutoff  frequency.  The  solutions  for  low  frequencies  are 
found  by  means  of  a  quasi-static  approximation. 


MIT.12:240 

Mastachusetts  Inst,  of  Tech.  Research  Lmb.  of 
Electronics,  Cambridge. 

THEORY  OF  STRONGER-SIGNAL  CAPTURE  IN  FM 
RECEPTION,  by  E.  J.  Baghdady.  [1658]  [ll]p.  Incl. 
diagrs.  refs.  (Sponsored  jointly  by  Signal  Corps,  Office 
of  Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  [DA  36-039-sc  -64837])  Unclassified 

Published  in  Proc.  Inst.  Radio  Engineers,  v.  46:  728- 
faS,  Apr.  1958. 

The  characteristics  of  the  FM  disturbance  that  Is  caused 
by  two-signal  interference  are  pointed  out  and  compared 
with  the  characteristics  of  message  modulation.  The 
comparison  suggests  a  new  role  for  the  amplitude  limiter 
In  FM  receivers.  The  limiter  spreads  out  the  spectrum 
which  carries  the  FM  disturbance  over  a  frequency 
range  that  often  exceeds  many  times  the  bandwidth  re¬ 
quirements  of  the  message  modulation.  This  makes  it 
possible  to  reject  important  parts  of  the  Interference 
spectrum  by  proper  filtering  In  die  output  of  the  llmltsr 
without  substantially  affecting  the  spectrum  oi  the  mes¬ 
sage  moiulatlon.  A  repeated  cycle  of  amplitude  limiting 
and  spectrum  filtering  Is  found  to  be  an  effective  scheme 
for  suppressing  the  disturbance  ahead  of  the  discrimin¬ 
ator  stage,  and  for  Improving  the  capture  capabilities 
of  an  FM  receiver.  (Contractor's  abstract) 


MIT.12:241 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

ELECTRON-STIMULATED  ION  OSCILLATIONS,  by  P. 
Chomey.  May  25,  1956,  61p.  incl.  diagrs.  refs.  (Tech¬ 
nical  rept.  no.  277)  (Sponsored  jointly  by  Signal  Corps, 
Office  of  Naval  Research,  and  Air  Force  Office  of  Scien¬ 
tific  Research  under  DA  36-036-BC-64637)  AD  200516 

Unclassified 

Certain  ion  oscillations  that  are  sometimes  excited  In 
microwave  tubes  were  investigated  on  a  theoretical 
basis.  A  study  of  some  general  properties  of  propaga¬ 
tion  in  plasma-ioaded  waveguides  was  made;  the  plasma 
consisted  of  both  stationary  Ions  and  an  electron  beam. 
The  effect  of  an  axial  magnetic  field  was  included  In  the 
analysis.  Specifically,  the  propagation  in  waveguides 
that  were  loaded  merely  with  a  stationary  ion  plasma 
was  studied.  It  was  found  that  these  waveguides  are 
propagating  structures  at  frequencies  that  are  very  low, 
as  compared  with  the  empty  waveguide  cutoff  frequency. 
A  short-circuited  section  of  an  lon-loaded  waveguide, 
which  was  considered  as  a  resonant  cavity,  was  found 
to  have  resonant  frequencies  of  the  order  of  the  ion 
plasma  frequency  and  ion  cyclotron  frequency  (a  few 
megacycles  per  second  for  positive  gas  ions  such  as 
hydrogen).  The  energy  transfer  from  a  beam  traversing 
•r.  osciUsting  lon-loaded  cavity  to  the  fields  of  the 
cavity  was  established.  (Contractor’s  abstract) 


MIT.  12-  242 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

THEORY  AND  APPLICATION  OF  THE  SEPARABLE 
CLASS  OF  RANDOM  PROCESSES,  by  A.  H.  Nuttali. 

May  26,  1958,  57p.  Inci.  Ulus.  (Technical  rept.  no.  343) 
(Sponsored  jointly  by  Signal  Corps,  Office  of  Naval 
Research,  and  Air  Force  Office  of  Scientific  Research 
under  DA  36-039-sc-64637)  AD  214552  Unclassified 

The  separable  class  of  random  processes  Is  defined  as 
that  class  of  random  processes  for  which  the  g-function, 

l(*2’  T)  *  (*j  *  (*)  pfXj.Xj,’')  dXj,  separates  Into  the 

product  of  2  functions;  a  function  only  of  Xj,  and  a  func¬ 
tion  only  of  t.  The  second-order  probability  density 
function  of  the  process  is  pfa^.x^;?)  and  m  Is  Its  mean. 

Various  methods  of  determining  whether  a  random 
process  is  separable  are  developed,  and  basic  properties 
of  the  separable  class  are  derived.  A  proof  is  presented 
that  the  separability  of  a  random  process  that  Is  passed 
through  a  nonlinear  no- memory  device  Is  a  necessary 
and  sufficient  condition  for  the  Input-output  crossc  jvarl- 
ance  function  to  be  proportional  to  the  Input  sutocovarl- 
ance  function,  whatever  nonlinear  device  is  used.  The 
uses  of  this  Invariance  property  are  pointed  out.  If  a 
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nonlinear  no-memory  device  is  replaced  by  a  linear 
memory-  capable  network,  so  as  to  minimize  the  mean- 
square  difference  between  the  two  outputs  for  the  same 
separable  input  process,  analysis  shows  that  the  optimum 
linear  network  has  no  memory.  Simple  relations  among 
correlation  functions  for  these  circuits  are  derived. 

Some  results  on  Markov  processes  and  best  estimate 
procedure  are  derived,  Important  examples  of  separable 
processes  are  given,  and  possible  generalizations  of 
separability  are  stated.  (Contractor's  abstract) 


MIT.12:243 

Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 
Electronics]  Cambridge. 

FINITE  STATE  LANGUAGES,  by  N.  Chomsky  and  G.  A. 
Miller.  [1958]  [22]p  lncl.  diagrs.  tables.  (Rept.  no. 
AFCRC-TR-58-50)  (Sponsored  Jointly  by  Signal  Corps, 
Office  of  Naval  Research,  and  Air  Force  Office  of  Scien¬ 
tific  Research  under  [DA  36-039-SC-64637];  National 
Science  Foundation  and  Social  Science  Research  Council) 
AD  146781  Unclassified 

Also  published  in  Information  and  Control,  v.  1:  91-112, 
May  1958. 

A  finite  state  language  is  a  finite  or  infinite  set  of 
strings  (sentences)  of  symbols  (words)  generated  by  a 
finite  set  of  rules  (the  grammar),  where  each  rule  speci¬ 
fies  the  state  of  the  system  in  which  it  can  be  applied, 
the  symbol  which  1s  generated,  and  the  state  of  the  sys¬ 
tem  after  the  rule  is  applied.  A  number  of  equivalent 
descriptions  of  finite  state  languages  are  explored.  A 
simple  structural  characterization  theorem  for  finite 
state  languages  is  established,  based  on  the  cyclical 
structure  of  the  grammar.  It  is  shown  that  the  comple¬ 
ment  of  any  finite  state  language  formed  on  a  given 
vocabulary  of  symbols  is  also  a  finite  state  language, 
and  that  the  union  of  any  two  finite  state  languages 
formed  on  a  given  vocabulary  is  a  finite  state  language; 
i.e.,  the  set  of  all  finite  state  langu»ges  that  can  be 
formed  on  a  given  vocabulary  is  a  Boolean  algebra. 
Procedures  for  calculating  the  number  of  grammatical 
strings  of  any  given  length  are  also  described.  (Con¬ 
tractor’s  abstract) 


MIT.  12:244 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 


A  low-noise  30-mc  amplifier  with  Western  Electric  Type 
418B  triodes  used  in  a  cascode  circuit  is  described.  The 
theoretical  noise  figure  of  the  amplifier,  with  the  optimum 
value  of  source  resistance,  is  1.06  or  0.26  db.  The  ampli¬ 
fier  is  being  used  to  study  noise  in  semiconductors.  (Con¬ 
tractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

NUCLEAR  RESONANCE  SPECTRUM  AND  STRUCTURE 
OF  SF4,  by  F.  A.  Cotton,  J.  W.  George,  and  J.  S.  Waugh. 

[1958]  [2]p.  ircl.  diagrs.  (Sponsored  Jointly  by  Signal 
Corps,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  under  [DA  36-039-sc-64637]) 

Unclassified 

Published  in  Jour.  Chem  Phys.,  v.  2e-.  994-995,  May 
195ff! 

The  nuclear  resonance  spectrum  of  SF^  has  been  found 

to  have:  (1)  two  equal  intensity  triplet  tines  which  are 
1920  cps  apart;  (2)  an  intensity  ratio  of  1:2:1  in  the 
lines  comprising  each  line;  and  (3)  equal  hyperfine 
separation  (78  cps)  in  each  triplet.  These  data  suggest 
the  nonplanar  CJv  structure  as  most  likely,  in  agreement 

with  previous  vibrational  spectrum  studies,  inis  struc¬ 
ture  has  five  pairs  of  valence  electrons  in  trigonal- 

blpyramldally  directed  sp3d  hybrid  orbitals  with  the 
unshared  pair  in  an  equatorial  orbital.  The  tine  spacing 
and  iemperat’jr*  variation  of  tine  position  yield  an 
activation  energy  of  4  *  1  kcai/mol. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

ON  THE  QUANTIZATION  OF  FINITE  DIMENSIONAL 
MESSAGES,  by  M.  P.  SchOtzenberger.  [1958]  [6]p. 
(Sponsored  Jointly  by  Signal  Corps,  Office  of  Naval 
Research,  and  Air  Force  Office  of  Scientific  Research 
under  [DA  J6-039-SC-64537])  Unclassified 

Published  in  information  and  Control,  v.  1:  153-158, 
MayT95lT 


Electronics,  Cambridge. 

LOW-NOISE  30-Mc  AMPLIFIER,  by  J.  K.  D.  Verma. 
[1958]  [4]p.  diagrs.  refs.  (Sponsored  jointly  by  Signal 
Corps,  Office  of  Naval  Research, and  Air  Force  Office 
of  Scientific  Research  under  DA  '6-039-SC-64637) 

Unclassified 

Published  in  Rev.  Sclent.  Instruments,  v.  29:  371-374, 
May  1958. 


Let  L  be  the  average  value  of  a  measure  of  quantization 
noise  and  let  H  be  the  negentropy  ol  the  quantized  signal 
Some  reciprocal  relationship  Mist*  between  these 
quantities,  since,  for  example,  increasing  the  number  ol 
possible  quantized  values  reduces  L  but  increases  H.  A 
lower  bound  to  L  is  given  as  a  function  of  H  and  shows 
that  it  may  be  realized  up  to  a  constant  factor.  Roughly 
speaking,  this  shows  that  every  bit  added  to  H  multiplies 
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L  a  factor  depending  on  the  dimensionality  of  the 
message  and  the  measure  of  quantization  noise  used. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

BASIC  DATA  OF  ELECTRICAL  DISCHARGES,  by  S.  C. 
Brown  and  W.  P.  Allis.  June  9,  1958,  188p.  incl.  diagrs. 
tables,  refs.  (Technical  rept.  no.  283;  4th  ed.)  (Spon¬ 
sored  jointly  by  Signal  Corps,  Office  of  Naval  Research, 
and  Air  Force  Office  of  Scientific  Research  under 
DA  36-039-sc-64637)  AD  203458  Unclassified 

Basic  data  is  reported  on:  (1)  potential  excitation  and 
ionization  energies  of  atoms  and  molecules  in  electron 
volts;  (2)  probabilities  of  the  elastic  and  inelastic  col¬ 
lision  of  electrons  and  ions,  charge  transfer,  and  photo¬ 
absorption;  (3)  surface  phenomena  Including  emissions 
and  conversions;  (4)  motions,  energies,  and  velocities 
of  electrons  and  ions;  (5)  production  and  decay  of  ioniza¬ 
tion;  (6)  dc  and  ac  breakdown  and  time  lags;  (7)  electron 
energies;  and  (8)  cathode  phenomena  such  as  cathode 
fall,  back  diffusion  and  sputtering. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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THEORY  OF  NOISY  TWO- PORT  NETWORKS,  by  E.  F. 
Bolinder.  June  14,  1958,  27p.  inci.  diagrs.  refs.  (Tech¬ 
nical  rept.  no.  344)  (Sponsored  jointly  by  Signal  Corps, 
Office  of  Naval  Research,  and  Air  Force  Office  of  Scien¬ 
tific  Research  under  DA  36-039-sc-64637)  AD  208705 

Unclassified 

A  new  geometric-analytic  theory  of  noisy  two-port 
networks  is  presented.  It  is  based,  geometrically,  on 
the  isometric  sphere  method,  a  generalization  of  the 
isometric  circle  method  to  three  dimensions,  and, 
analytically,  on  a  three-dimensional  conformal  trans¬ 
formation  which  was  originally  derived  by  Poincari  and 
Picard.  The  transformation  is  used  in  a  study  of  trans¬ 
formations  of  r.olse  ensemble  average  ratios  through 
bilateral  two-port  networks.  The  study  is  facilitated  by 
interpreting  the  transformations  as  non-Eucildean  move¬ 
ments  in  the  Polncar t  and  Cayley-Kieln  models  of 
three-dimensional  hyperbolic  space.  By  a  simple  x- 
tension,  noise  ensemble  average  transformations  a.  e 
performed  in  four-dimensional  spaces  by  means  of  four- 
vectors  which  are  analogous  to  the  Stokes  vectors  used 
in  optics  and  antenna  theory.  The  new  theory  has  been 
used  for  studying  several  problems  pertaining  to  noisy 
two-port  networks:  the  Rjthe  and  Dahlke  method  of 
splitting  a  noisy  two- port  network  into  noisy  and  noise - 
free  ports,  cascading  of  noisy  two-port  networks,  noise 


tuning  and  noise  matching,  the  wave  representation  of 
noisy  two-port  networks,  and  the  optimum  noise  factory. 
(Contractor's  abstract) 
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NUCLEAR  DIPOLE-DIPOLE  INTERACTIONS,  b’  1. 

S.  Waugh.  [1958]  [27]p.  incl.  diagrs.  refs.  (Spc  'ed 
Jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  [DA  36- 
039-SC-64637],  and  Petroleum  Research  Fund) 

Unclassified 

Published  in  Ann.  New  York  Acad.  Scienc-3,  v.  70: 
900-926,  June  16,  1958. 

The  broad  span  of  molecular  problems  that  can  be 
illuminated  by  nuclear  magnetic  resonance  (NMR) 
experiments,  particularly  of  the  high  resolution  variety 
is  presented.  The  entirely  different  range  of  effects 
that  are  observed  in  experiments  on  samples  in  the  solid 
state  is  described,  as  a  by-product,  the  sources  of 
some  limitations  of  high-resolution  experiments  will 
become  evident.  This  paper  is  not  a  comprehensive  re¬ 
view  of  "broad-line”  spectroscopy;  the  literature  of  this 
field  is  voluminous  and  has  already  been  thoroughly  re¬ 
viewed  in  a  number  of  places.  Rather,  this  material  is 
intended  as  an  introduction  to  and  illustration  of  the  better 
known  effects  of  dipolar  Interactions  for  those  who  are 
not  acquainted  with  them,  but  who  are  aware  of  the  nature 
of  the  basic  nuclear  resonance  phenomenon.  Subject 
matter  is  limited  to  the  direct  nuclear  dipole-dipoie 
broadening  of  resonance  lines  and  some  remarks  on  spin- 
lattice  interaction.  Interesting  and  important  subjects 
such  as  quadrupole  coupling,  electron  paramagnetism, 
spin  echoes,  and  electron-coupled  interactions  are 
omiiteu,  although  some  of  them  have  been  customarily 
included  in  discussions  of  NMR  spectroscopy  in  solids. 
(Contractor's  abstract,  modified) 
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EXCITABILITY  CHANGES  IN  AFFERENT  FIBRE 
TERMINATIONS  AND  THEiR  REi-ATION  TO  SLOW 
POTENTIALS,  by  P.  D.  Wall.  [1958]  [2l]p.  inci.  ilius. 
diagrs.  refs.  (Sponsored  jointly  by  Signal  Corps,  Office 
of  Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  [DA  36-039-sc-64637))  Unclassified 

Published  in  Jour.  Physiol.,  v.  142:  1-21,  June  18.  1958. 

A  method  is  described  by  which  the  excitability  of  a 
group  of  axons  may  be  tested  along  their  course  within 
the  spinal  cord.  The  experiments  used  a  penetrating 
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stimulating  microelcctrode  and  peripheral  recording  of 
the  size  of  the  antidromic  volley  originating  from 
around  the  microelectrode.  Hie  results  show  that, 
after  the  passage  of  a  single  orthodromic  volley,  the 
excitability  changes  in  the  terminal  arborization  of  af¬ 
ferent  fibres  differ,  d pending  npm  tilf)  nature  'f  the 
fibre.  The  excitability  changes  in  active  proprioceptive 
fibres  do  not  affect  the  excitability  of  their  passive 
neighbors.  The  changes  in  both  types  of  fibres  do  not 
depend  on  the  presence  of  action  potentials  in  post- 
synaptic  cells.  The  excitability  changes  in  the  spinal 
course  of  the  skin  nerve  axons  are  closely  related  to 
the  dorsal  root  potentials. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

MECHANICAL  TRANSLATION,  by  J.  R.  Applegate. 
[1956]  [4]p.  (Sponsored  jointly  Dy  Signal  Corps,  Office 
of  Naval  Research,  Air  Force  Office  of  Scientific  Re¬ 
search,  and  National  Science  Foundation  under  (DA  38- 
039 -sc -64637])  Unclassified 

Published  in  Chem.  Bull.,  v.  45:  23-26,  June  1958. 

The  theoretical  aspects  of  machine  translation  are  dis¬ 
cussed.  Electronic  computers  now  available  have  many 
properties  which  seem  to  make  them  well  suited  to  this 
task,  including  Input  and  Output,  memory  units,  and  the 
ability  to  store,  move,  and  compare  information.  The 
word-for-word  method  of  machine  translating  is  ex¬ 
amined  and  its  inadequacies  enumerated.  Another 
method,  which  appears  to  offer  great  promise  of  suc¬ 
cess,  is  a  machine  which  would  accurately  translate 
sentences  rather  than  words.  The  design,  construction, 
and  operation  of  such  a  machine  is  proposed  and 
described. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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EFFECT  OF  INTENSITY  DURATION  AND  SPECTRUM 
ON  THE  PERCEPTION  OF  TWO-ELEMENT  AUDITORY 
SEQUENCES  (Abstract),  by  T.  T.  Sandei  and  K.  N. 
Stevens.  [1958]  [i]p.  (Sponsored  Jointly  by  Signal 
Corps,  Office  of  Navai  Research,  and  Air  Force  Office 
of  Scientific  Research  under  [DA  36-039-sc -64637]) 

Unclassified 

Presented  at  meeting  of  the  Acoust.  Soc.  Amer., 
Washington,  D.  C.,  May  7-10,  1958. 

Published  in  Jour.  Acoust.  Soc.  Amer.,  v.  30:  674,  July 

1955! 


Recently,  interest  has  been  shown  in  the  perception  of 
acoustic  stimuli  embedded  in  a  sequence  rf  sounds, 
particularly  in  relation  to  studies  of  speech  perception. 
The  particular  question  we  have  asked  Is:  How  is  the 
perception  of  a  given  sound  influenced  by  the  physical  pa- 
runf  ters  •(  a  sound  adjacent  to  it  In  temporal  Sf-quence? 
In  the  present  experiments  each  stimulus  comprises  two 
components  separated  by  a  10  msec  gap;  each  component 
is  a  noise  of  specified  band  width,  center  frequency,  in¬ 
tensity,  and  duration.  Two  of  these  stimuli  are  chosen 
as  standards  in  a  given  experiment,  and  listeners  are 
required  to  place  other  stimuli  into  one  of  the  two  cate¬ 
gories  typified  by  the  standard  stimuli.  In  a  typical  ex¬ 
periment,  each  of  the  standard  stimuli  consisted  of  two 
components  that  were  equal  in  all  respects  except  dura¬ 
tion.  After  hearing  these  standards,  subjects  were  re¬ 
quired  to  categorize  each  of  a  series  of  ambiguous 
stimuli  in  which  relative  duration  and  intensity  were 
manipulated.  Results  demonstrated  a  trading  between 
intensity  and  duration,  although  the  relations  did  not 
follow  a  simple  pattern.  In  other  experiments  using 
different  pairs  of  stimuli  as  standards,  we  have  studied 
the  influence  of  noise  center  frequency  and  band  width  as 
experimental  variables. 
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MILROWAV E-sPEC  ThOSCOPY  WA\E -GUIDE  STARK 
CELL  WITH  HIGH  PERFORMANCE  CAPABILITIES,  by 
M.  W.  P.  Strandberg.  [1958]  [2]p.  incl.  dlagrs.  (Spon¬ 
sored  joint!'-’  by  Signal  Corps,  Office  of  Naval  Research, 
and  Air  Fore  Office  of  Scientific  Research  under 
DA  36-039-SC-64637)  Unclassified 

Published  in  Rev.  Scient.  Instruments,  v.  29:  656-657, 

July  1958. 

The  design  of  a  Stark  cell  to  be  used  in  microwave 
spectroscopy  has  been  descrlhert  ~hich  lx  a  small  di¬ 
electric  loss  and  low  noise  level  caused  by  the  geometric 
modulation  of  the  structure.  The  transmission  character¬ 
istics  of  the  ceil  are  flat  and  without  resonances.  Con¬ 
struction  details  are  provided. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

NUCLEAR  RESONANCE  STUDY  OF  STRUCTURE  AND 
MOLECULAR  MOTIONS  IN  SOME  COBALT  COMPLEX 
SALTS,  by  G.  R.  Murray,  Jr.  and  J.  S.  Waugh.  [1958] 
[7]p.  inci.  diagrs.  tables,  refs.  [Sponsored  jointly  by 
Signal  Corps,  Office  of  Navai  Research,  and  Air  Force 
Office  of  Scientific  Research  under  DA  36-039-sc-64637j 

Unclassified 
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Published  in  Joui.  Chem.  Phys.,  v.  29:  207-213,  July 
1958. 

19 

Line  widths  and  second  moments  ol  the  proton  and  F 
resonances  in  Co(NH3)gX3  (X  =  Cl,  Br,  I,  NOg,  BF^, 

PFg)  were  measured  Irom  90°  to  400°K.  In  the  lirst 

four,  unusual  and  very  broad  (-  200°K)  line-width  tran¬ 
sitions  were  observed.  These  are  Interprelsd  by  pustu¬ 
lating  crystal  structures  containing  nonequivalent  sites 

for  Co(NH3)6  ions  in  relative  abundances  2:1,  1:1, 

1:1,  and  2:1,  respectively.  This  interpretation  was 
verified  in  one  case  by  x-ray  diffraction.  Co(NH„) , 

o  0 

(BF^)3  showed  a  normal  lin?-width  transition  which  is 

interpreted  both  by  the  usual  correlation  theory  and  by 
a  very  detailed  analysis  to  give  AE  s  12  keal/mol  and 
-14 

T0  ~  10  sec.  At  90 “K  rapid  reorientation  of  —  NHj 

groups  and  of  BF^-  and  PFg  -  ions  occurs  in  all  of 

these  salts.  At  330°K  and  above,  rapid  tumbling  of 
Co{NH3)g+++  ions  occurs.  (Contractor's  abstract) 
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ON  VOWEL  INTONATION  CONTOURS  (Abstract),  by 
P.  Lieberman.  [1958]  [l]p.  (Sponsored  jointly  by  Signal 
Corps,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  under  [DA  36-039-SC-64637]) 

Unclassified 

Presented  at  meeting  of  the  Acoust.  Soc.  Amer., 
Washington,  D.  C.,  May  7-10,  1958. 

Published  In  Jour.  Acoust.  Soc.  Amer.,  v.  30:  881-682, 
July  1958. 

Synthetic  three  formant  vowels  were  recorded  with 
thirty-two  different  intonation  contours,  by  varying  the 
fundamental  frequency  as  a  function  of  time.  The  per¬ 
ceptual  effects  of  these  variations  were  investigated  in 
a  test  in  which  listeners  were  required  to  discriminate 
between  different  intonation  patterns.  The  reliability  of 
the  discriminations  was  correlated  with  the  direction  in 
which  the  Intonation  contour  shifted,  the  rate  of  the  shift 
and  its  magnitude.  The  relevance  of  the  results  to  the 
problem  of  English  sentence  intonation  is  briefly  dis¬ 
cussed. 
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Massachusetts  Inst,  of  Tech.  Research  lab.  of 
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POWER- H  OW  RELATIONS  IN  LOSSLESS  NONLINEAR 
MEDIA,  bv  H.  A.  Haus.  M958]  [8]p.  mol.  diagrs. 


[Sponsored  jointly  by  Signal  Corps,  Office  of  Naval 
Research,  and  Air  Force  Office  of  Scientific  Research 
under  DA  36-039-sc-64837]  Unclassified 

Published  in  I.R.E.  Trans,  of  Professional  Group  on 
Microwave  Theory  and  Techniques,  v.  MTT-6:  317-324, 
July  1958. 

TT.fc  Matdty-Rowt  rel&tijns  originally  derived  for  non¬ 
linear  lumped  circuit  elements,  are  generalized  to  in¬ 
clude  the  power  flow  in  the  fields  produced  in  the  pres¬ 
ence  of  lossless,  nonlinear  media.  The  generalization 
is  carried  out  first  for  nonlinear  anisotropic  mediajvith 
single-valued_relations  between  the  instantaneous  E  and 
P,  and  H  and  M.  The  proof  is  extended  to  include  gyro- 
magnetic  media  under  small-signal  excitation  at  the 
signal  frequency  (but  large  excitation  at  the  pump  fre¬ 
quency).  The  relations  are  applied  to  show  under  what 
conditions  power  gain  can  be  achieved  with  a  three- 
frequency  and  a  four-frequency  excitation  of  a  ferrite. 
The  form  of  the  coupling  coefficients  in  the  electro¬ 
magnetic  operation  of  a  ferrite  amplifier  is  shown  to 
be  a  consequence  of  the  generalized  Manley-Rowe 
relations.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

MICROMODULATOR- -A  DEVICE  FOR  MEASURING  THE 
INTENSITIES  OF  MICROWAVE  ABSORPTION  LINES,  by 
R.  L.  Mittuck  and  M.  W.  P.  Strandberg.  [1958]  [5]p.  incl. 
illus.  diagrs.  table.  'Sponsored  jointly  by  Signal  Corps, 
Office  of  Naval  Research,  and  Air  Force  Office  of  Scien¬ 
tific  Research  under  [DA  36-039-sc-64637]) 

Unclassified 

Published  in  Rev.  Scient.  Instruments,  v.  29:  717-721, 
Aug.  1958. 

A  simple  device  for  rapid  measurement  of  the  intensities 
of  microwave  absorption  lines  has  been  constructed.  It 
requires  only  a  small  electromagnet  and  power  supply 
and  utilizes  a  free  electron  resonance  to  provide  a 
standard  comparison  line  at  any  frequency  from  0  to 
40  kmc.  Preliminary  tests  carried  out  on  ammonia  at 
K  band  indicate  reproducible  results  with  errors  of  less 
than  '  SOt  in  most  cases.  Suggestions  are  made  for 
improving  the  accuracy  of  the  measurements.  (Contrac¬ 
tor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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OPTIMUM  NOISE  PERFORMANCE  OF  IJNEAR 
AMP14MKHS,  by  H.  A.  Haus  and  R.  B.  Adler.  [1958] 
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[17]p.  lncl.  diagrs.  rets.  (Sponsored  jointly  by  Signal 
Corps,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  under  DA  36-036-SC-64637) 

Unclassified 

Published  In  Proc.  Inst.  Radio  Engineers,  v.  46:  1517- 
1538,  Aug.  1958. 

A  single  quantitative  measure  of  amplifier  spot  noise 
performance  is  established.  It  removes  difficulties 
heretofore  associated  with  the  effect  of  feedback  upon 
spot  noise  performance.  This  measure,  (Me)opt> 18  a 

function  of  the  amplifier  noise  and  circuit  parameters 
alone.  It  determines  the  lowest  spot  noise  figure 
achievable  at  high  gain  with  a  given  amplifier,  which  is 
used  either  alone  or  in  a  passive  Interconnection  with 
other  amplifiers  of  the  same  (M^)^.  Moreover,  pas¬ 
sive  interconnection  of  amplifiers  with  different 
(Me)opt  cannot  lead  to  a  spot  noise  figure  at  high  gain 

better  than  that  obtainable  by  using  only  amplifiers  of 
the  smallest  (M#)opt.  (M#)opt  1*,  therefore,  a  valid 

measure  of  the  absolute  quality  of  amplifier  noise  per¬ 
formance.  In  many  important  canes  the  best  noise  per¬ 
formance  attainable  with  a  particular  type  of  amplifier 
is  actually  achieved  by  a  simple  cascade  In  which  the 
input  of  each  stage  is  properly  mismatched.  The  mis¬ 
match  conditions  for  each  stage  do  not  in  general  coin¬ 
cide  with  those  normally  used  to  "minimize”  Its  noise 
figure.  In  the  case  of  a  two-terminal-pair  negative 
resistance  amplifier,  a  limiting  form  of  which  is  the 
maser,  optimization  may  always  be  obtained  using  an 
ideal  circulator.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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DIRECT  MEASUREMENT  OF  ELECTRON  SPIN- LAT¬ 
TICE  RELAXATION  TIMES,  by  C.  F.  Davis, 

M.  W.  P.  Stramfcerg  and  P.  L.  Kyhl.  [1958]  [5]p.  lncl. 
lllus.  diagrs.  table,  refs.  (Sponsored  jointly  by  Signal 
Corps,  Office  of  Naval  Research,  and  At*-  Forte  Office 
of  Scientific  Research  under  [DA  36-0.%-ac -64637]) 

Unclassified 

Published  in  Phys.  Rev.,  v.  Ill:  1268-1272,  Sept.  1, 

A  discussion  of  the  experimental  problems  encountered 
in  making  spin-lattice  relaxation  measurements  In  elec¬ 
tron  paramagnetic  systems  at  low  temperature  is  pre¬ 
sented.  Gadolinium  and  chrome  ion  spin-lattice  relaxa¬ 
tion  times,  measured  by  a  pulse  saturation  technique 
in  the  time  domain,  arc  given.  The  relation  of  these 
spin-lattice  relaxation  times  with  relaxation  times 
measured  in  th*  frequency  domain  by  observing  a  satur¬ 
ation  parameter  Is  discussed.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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ELASTIC  CONSTANTS  OF  ZINC  FROM  4.2°K  to  77.6% 
by  C.  W.  Garland  and  R.  Dalven.  [1958]  [3]p.  lncl. 
diagrs.  (Sponsored  jointly  by  Signal  Corps,  Office  of 
Naval  Research,  and  Air  Force  Office  of  Scientific  Re¬ 
search  under  [DA  36-039-sc-64637])  Unclassified 

Published  in  Phys.  Rev.,  v.  Ill:  1232-1234,  Sept.  1,  1958. 

The  adiabatic  elastic  constants  of  zinc  single  crystals 
have  been  measured  by  an  ultrasonic  pulse  technique. 

The  values  extrapolated  to  0°K  are:  c^  ■  1.770,  Cjj  ■ 

0.385,  c^  «  0.459,  Cjj  ■  0.348,  Cjj  =  0.528  in  units  of 

12  2 

10  dynes/cm  .  A  Debye  characteristic  temperature, 

8,  of  327°  *  5°K  has  been  calculated  at  0*K  by  averaging 
the  Inverse  cube  of  the  longitudinal  a  id  transverse  elas¬ 
tic  wave  velocities  over  all  directions  of  propagation. 
(Contractor’s  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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CANONICAL  FORM  OF  LINEAR  NOISY  NETWORKS,  by 
H.  A.  Haus  and  R.  B.  Adler.  [1958]  [7]p.  lncl.  diagrs. 
(Sponsored  jointly  by  Signal  Corps,  Office  of  Naval  Re¬ 
search,  and  Air  Force  Office  of  Scientific  Research 
under  DA  36-039-sc-64637)  Unclassified 

Published  In  I.R.E.  Trans,  of  Professional  Group  on 
Circuit  Theory,  v.  CT-5:  161-167,  Sept.  1958. 

Lossless  network  transformations  are  performed  on 
noisy  networks,  keeping  the  number  of  terminal  pairs 
fixed.  These  transformations  are  used  to  find  the  funda¬ 
mental  form  cf  the  network  which  explicitly  uncovers 
the  noise  characteristics  of  the  network  which  are  in¬ 
dependent  of  the  form  of  the  network.  An  n-termlnal- 
palr  network  has  n  eigenvalues  that  are  independent  of 
the  form  of  the  transformed  network.  A  transformation 
to  a  single  pair  terminal  network  is  given  which  shows 
that  the  n  values  of  the  exchangeable  power  of  this  net¬ 
work  are  Identical,  except  possibly  for  sign  with  the 
eigenvalues  of  the  characteristic  noise  matrix.  In  a  net¬ 
work  in  which  no  special  circuit  parameter  has  been 
chosen,  the  invariants  are  shown  to  possess  different 
significance.  In  the  general  circuit  parameter  repre¬ 
sentation  it  is  the  noise  measure  whose  extrema  are  de¬ 
termined  by  the  eigenvalues  of  the  associated  noise 
matrix. 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

NETWORK  REALIZATION  OF  OPTIMUM  NOISE  PER¬ 
FORMANCE,  by  R.  B.  Adler  and  H.  A.  Haus.  [1658] 

[6]p.  (Sponsored  jointly  by  Signal  Corps,  Office  of  Naval 
Research,  and  Air  Force  Office  of  Scientific  Research 
under  [DA  36-039-SC-64637])  Unclassified 

Published  in  l.R.E.  Trans,  of  Professional  Group  on 
Circuit  Theory,  v.  CT-5:  156-161,  Sept.  1958. 

me  following  theorem  is  derived  from  the  resuits  of 
this  paper:  (1)  any  unilateral  amplifier  with  U  >  1  may 
be  optimized  with  input  mismatch  alone.  (2)  A  nonuni¬ 
lateral  amplifier  with  U  >  1,  which  is  also  stable  for  all 
passive  source  and  load  impedances,  may  be  optimized 
with  input  mismatch  alone.  (3)  Any  amplifier  with  U  >  1 
may  be  optimized  by  first  making  it  unilateral,  using 
lossless  reciprocal  networks,  and  subsequently  employ¬ 
ing  input  mismatch.  (4)  Amplifiers  of  the  class  U  <  0 
can  be  optimized  by  first  transforming  them  into  the 
class  U  *  1  by  nonreciprocal  Imbedding.  The  optimiza¬ 
tion  methods  (1)  to  (3)  can  then  be  applied  to  this  class. 
(5)  Negative  reslstar  je  amplifiers  (0  <  U  <  1)  can  be 
optimized  by  first  transforming  them  Into  the  canonic 
form.  The  terminal  pair  of  the  canonic  form  which 
possesses  the  smaller  exchangeable  power  is  connected 
into  a  lossless  circulator  with  a  positive  (1(1)  balancing 
resistor.  The  resultliig  unilateral  two-termtud-pair 
network  achieves  the  optimum  noise  measure. 


MIT.12M3 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

THEORY  OF  LOW-DISTORTION  REPRODUCTION  OF 
FM  SIGNALS  IN  LINEAR  SYSTEMS,  by  E.  J.  Baghdady. 
[1958]  [13]p.  (Sponsored  jointly  by  Signal  Corps,  Office 
of  Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  [DA  36-039-SC-64637])  Unclassified 

1  ubllshed  in  l.R.E.  Trans,  ul  Professional  Group  on 
Circuit  ifieory,  v.  CT-5:  202-214,  Sept.  1958. 

The  purpose  of  this  paper  is  to  cover  certain  fundamen¬ 
tal  aspects  of  the  analysis  of  linear-system  response  to 
variable-frequency  excitations.  The  main  objectives 
are:  (1)  the  presentation  of  a  unified  treatment  of  the 
fundamental  expansions  of  Carson  and  Fry  and  of 
Van  der  1  ol  and  Stumpers  that  simplifies  their  deriva¬ 
tion  and  brings  out  their  (not  so  well  known)  convergence 
properties;  (2)  the  derivation  of  bounds  on  errors  in¬ 
curred  in  using  only  a  finite  number  of  the  earlier  terms 
in  these  expansions;  (3)  the  derivation  of  the  general 
fundamental  condition  for  the  validity  of  a  quasi-static 
argument  in  analyzing  the  response  of  a  linear  system 
tv  an  iM  signal  (the  instantaneous- frequency  approach:, 


and  (4)  an  analysis  of  the  conditions  for  low -distortion 
processing  of  FM  signals  that  leads  to  the  definition  of 
a  more  complete,  straightforward  approach  to  the  design 
of  linear  FM  transmission  and  FM-to-AM  conversion 
filters. 


M1T.12-.264 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

THE  KINETIC  POWER  THEOREM  FOR  PARAMETRIC, 
LONGITUDINAL.  ELECTRON-BEAM  AMPLIFIERS,  by 
H.  A.  Haus.  [1958]  [8]p.  (Sponsored  jointly  by  Signal 
Corps,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  under  [DA  36-039-sc-64637]) 

Unclassified 

Published  in  l.R.E.  Trans,  of  Professional  Group  on 
Electron. Devices,  v.  ED-5:  225-232,  Oct.  1958. 

A  power  theorem  Is  developed  for  parametric,  longitudi¬ 
nal,  electron-beam  amplifiers  which  may  be  considered 
as  a  generalization  of  Chu's  well-known  kinetic  power 
theorem.  The  new  power  theorem  is  used  to  explore 
the  limitations  on  noise  performance  of  parametric  elec¬ 
tron-beam  amplifiers.  It  Is  shown  that  the  electron- 
beam  noise  does  not  Impose  a  basic  limit  0n  the  noise 
performance  of  a  parametric  electron-beam  amplifier 
in  the  way  a  basic  limit  is  imposed  upon  the  noise  per¬ 
formance  ol  conventional  longitudinal  electron-beam 
amplifiers.  The  new  power  theorem  can  be  employed 
for  understanding  the  operation  of  pc  -  .metric  beam  am¬ 
plifiers  in  the  same  way  as  Chu's  kinetic  power  theorem 
has  been  used  let  interpreting  the  operation  of  longltmU 
nal  beam  impllflers.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

NEW  METHOD  OF  MEASURING  THE  NOISE  PARAM¬ 
ETERS  OF  THE  ELECTRON  BEAM,  ESPECIALLY  THE 
CORRELATION  BETWEEN  ITS  VELOCITY  AND  CUR¬ 
RENT  FLUCTUATIONS,  by  S.  Salto.  Aug.  22,  1657,  50p. 
incl.  lllus.  diagrs.  tables,  refs.  (Technical  rept.  no.  333) 
(Sponsored  jointly  by  Signal  Corps,  Office  of  Naval  Re¬ 
search,  and  Air  Force  Office  of  Scientific  Research 
under  DA  36-039-sc-64637)  Unclassified 

Also  published  in  l.R.E.  Trans,  of  Professional  Group 
on  Electron  Devices,  v.  ED-3;  264-273,  Oct.  TV38. 

The  noise  figure  of  a  microwave  beam  amplifier  has  a 
lower  limit  that  depends  entirely  upon  the  noise  process 
in  the  electron  gun  at  and  near  the  potential  minimum. 
Thia  report  ia  chiefly  concerned  with  the  theory  and  ex¬ 
perimental  results  of  a  new  method  of  measuring  the 
noise  parameter*  <A  the  electron  beam,  especially  the 
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correlation  between  its  velocity  and  current  fluctuations, 
by  using  a  selective  beam  coupler  that  has  properties 
similar  to  the  conventional  microwave  directional  cou¬ 
pler.  The  value  of  the  correlation  coefficient  of  the  ve¬ 
locity  and  current  fluctuations  was  found  to  be  from  0.2 
to  0.35  in  the  space -charge -limited  region  and  zero,  or 
slightly  negative,  in  the  temperature-limited  region. 

Tne  probable  error  of  this  measuring  method  is  dis¬ 
cussed  by  taking  account  of  the  residual  selectivity  of 
the  selective  beam  coupler,  the  effect  of  the  pickup  cavi¬ 
ties  upon  the  beam,  the  thermal  noise  from  these  cavi¬ 
ties,  and  the  higher-order  modes.  (Contractor's  ab¬ 
stract) 
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Massachusetts  Inst,  of  Tech.  [Research  Lab.  of 
Electronics]  Cambridge. 

DESIGN  OF  EXAMINATIONS  AND  INTERPRETATION 
OF  GRADES,  by  M.  W.  P.  Strandberg.  [1958]  [4]p. 
[Sponsored  jointly  by  Signal  Corps,  Office  of  Naval  Re¬ 
search,  and  Air  Force  Office  of  Scientific  Research 
under  DA  36-039-SC-64637]  Unclassified 

Published  in  Amer.  Jour.  Phys.,  v.  26:  555-558,  Nov. 

im. 

There  are  two  inadequacies  of  usual  teaching  methods 
about  which  something  can  be  done.  The  design  and 
evaluation  of  examinations,  as  popularly  applied,  are 
nonquantltatlve;  and.  the  average  student  is  Inadequately 
prepared  for  understanding  the  learning  process.  Three 
criteria  are  presented  which  may  be  of  use  in  resolving 
these  difficulties.  These  criteria  are  the  concept  of 
logical  steps,  the  concept  of  avenues  of  approach,  and 
the  concept  of  the  nature  of  examinations.  (Contrac¬ 
tor's  abstract) 


MIT.  12.267 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

MICROWAVE  METHOD  FOR  MEASURING  THE  PROBA¬ 
BILITY  OF  ELASTIC  COLLISION  OF  ELECTRONS  IN 
A  GAS,  by  J.  L.  Hirschfield  and  S.  C.  Brown.  [1958] 
[4]p.  Incl.  illus.  diagrs.  refs.  (Sponsored  jointly  by  Sig¬ 
nal  Corps,  Office  of  Naval  Research,  Air  Force  Office 
of  Scientific  Research,  and  Atomic  Energy  Commission 
under  [DA  35-C36  'C-64637])  Unclassified 

Published  in  Jour  Appl.  Phys.,  v.  29;  1749-1752,  Dec. 
1958. 

A  plasma  in  a  dc  magnetic  field  has  a  transverse  con¬ 
ductivity  component  whose  reactive  part  depends,  as  to 
both  magnitude  and  sign,  on  the  strength  of  the  magnetic 
field.  By  measuring  the  value  of  magnetic  field  that  Is 
necessary  for  bringing  this  reactive  part  to  zero--and 


hence  removing  any  resonant-frequency  shifts  to  a 

TE„, ,  mode  of  a  cylindrical  cavity  containing  the  plas- 
oli 

ma- -determination  of  the  probability  of  elastic  collision 
of  electrons  in  helium  is  obtained  as  a  check  on  the  meth¬ 
od.  The  value  of  P  =  20  ±  1  cm’i  mm  Hg  *  for  the 
m 

electrons  at  room  temperature  thus  obtained  agrees  sub¬ 
stantially  with  the  value  obtained  by  previous  workers. 
Sources  of  error  in  the  measurement  are  discussed. 
(Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

PROBLEMS  AND  POSSIBILITIES  WITH  MICROWAVE 
QUANTUM  MECHANICAL  AMPLIFIERS  (Abstract),  by 
M.  W.  P.  Strandberg.  [1958]  [l]p.  (Sponsored  jointly 
by  Signal  Ccrps,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Reseaich  under  [DA  36-039-sc- 
64637;  continued  by  DA  36-039-sc-78108])  Unclassified 

The  most  recent  additions  to  the  solid  state  field  are  the 
microwave  amplifiers.  These  remarkable  devices,  vari¬ 
ously  called  the  maser  (microwave  amplification  by  stim¬ 
ulated  emission  of  radiation),  or  the  versltron,  when 
operated  at  low  temperatures  show  promise  of  improving 
receiver  sensitivity  by  a  factor  of  a  thousand.  This  im¬ 
provement  of  30  db  will  greatly  increase  the  range  of 
radar  sets  and  may  well  make  world-wide  television  net¬ 
works  a  possibility  through  the  use  of  scatter  propagation. 
(Contractor's  abstract) 


M1T.30:0G1 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

HOW  CAN  THE  MULTIPLICITY  OF  THE  GROUND 
STATE  WAVE  FUNCTION  OF  LIQUID  HELIUM  BE 
INFERRED  FROM  THERMOSTA.TTCS  (Abstract),  by 
L.  Tisza.  1958  [l]p.  (Sponsored  jointly  by  Signal  Corps, 
Office  of  Naval  Research,  and  Air  Force  Office  of  Scien¬ 
tific  Research  under  [DA  36-C39-sc-7810fl;  continuation 
of  DA  36-039-SC-64637])  Unclassified 

Presented  at  Kamerlingh  Onnes  Conf.  on  Low  Tempera¬ 
ture  Physics,  Leyden  (Netherlands),  June  23-28,  1958. 

Published  in  Physica,  Suppl.,  v.  24:  SI37-S138.  Sept.  1958. 

It  was  recently  pointed  out  that  a  sharpened  version  of 
the  phase  rule  In  conjunction  with  the  observation  of 
Mine  singularity  in  liquid  helium  leads  to  the  inference 
that  the  ground  state  wave  function  Is  doubly  degenerate. 
TTils  result  Is  surprising,  partly,  because  it  conflicts 
with  the  tacit  or  explicit  assumption  of  the  existing  quan¬ 
tum  mechanical  theories,  partly  because  the  rigorous 
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arguments  of  traditional  thermodynamics  do  not  lead 
to  such  quantum  mechanical  statements.  Hie  conclusion 
in  question  was  reached  from  a  new  axiomatizatlon  ther¬ 
modynamics.  A  characteristic  aspect  of  this  approach 
is  that  the  choice  of  axioms  is  flexible  and  allows  one 
to  deal  rigorously  with  questions  of  Increasing  Incisive¬ 
ness.  In  addition  to  the  thermostatics  of  phase  equi¬ 
librium,  the  theory  is  now  developed  on  statistical  lines. 


MIT.30:002 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

THE  STUDY  OF  PLASMAS  THROUGH  THEIR  INTER¬ 
ACTION  WITH  HIGH  FREQUENCY  ELECTROMAG¬ 
NETIC  WAVES  (Abstract),  by  G.  Bekefi.  [1858]  [l]p. 
(Bound  with  its  AFOSR-TR-58-125;  AD  162274)  (Spon¬ 
sored  jointly  by  Signal  Corps,  Office  of  Naval  Research, 
and  Air  Force  Office  of  Scientific  Research  under 
[DA  36-038-SC-78108];  and  in  part  by  Atomic  Energy 
Commission)  Unclassified 

Presented  at  Coni,  on  Ion  and  Plasma  Research, 
Maryland  U.,  College  Park,  Sept.  30-Oct.  2,  1858. 

Tie  Interaction  of  electromagnetic  radiation  with  a 
gaseous  plasma  is  used  In  the  study  of  some  physical 
properties  of  plasmas.  In  general,  the  interaction  is 
characterized  by  two  quantities:  by  the  attenuation  and 
by  the  phase  shift  which  an  electromagnetic  wave  suffers 
in  its  passage  through  the  plasma.  Experiments  yield 
such  basic  parameters  as  the  electron  density,  electron- 
atom  and  ion-atom  collision  cross  sections,  electron 
temperatures,  electron  energy  losses  on  impact,  and 
depletion  rates  of  electrons  by  diffusion  and  recombina¬ 
tion.  In  particular  measurement  of  the  following  pa¬ 
rameters  is  discussed  both  in  Isotropic  plasmas  and 
in  plasmas  acted  upon  by  dc  magnetic  fields:  (1)  high 
electron  densities,  (2)  electron-molecule  collision 
cross  sections  and  electron  energy  loss  on  Impact,  and 
(3)  microwave  noise  radiation  emitted. 


MIT.  30:003 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge 

COLLISION  CROSS  SECTION  AND  ENERGY  LOSS  OF 
SLOW  ELECTRONS  IN  HYDROGEN,  by  G.  Bekefi  and 
S.  C.  Brown.  [1858]  [6]p.  lnci.  diagrs.  refs.  (Sponsored 
jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  [DA  36- 
038-SC-78108]  and  in  part  by  Atomic  Energy  Commis¬ 
sion)  Unclassified 

Published  in  Phys.  F.#v.,  v.  112:  158-164,  Oct.  i,  1858. 

Values  for  the  collision  cross  section  for  momentum 
transfer  and  the  fractional  energy  lost  by  an  electron 


on  collision  with  a  hydrogen  molecule  were  obtained  from 
measurements  of  the  microwave  conductivity  of  a  gaseous 
plasma.  The  experiments  were  made  in  the  afterglow 
of  a  pulsed  discharge  in  a  cavity  resonating  at  a  wave¬ 
length  of  10  cm.  The  mean  electron  energy  was  varied 
from  0.04  ev  (room  temperature)  to  0.08  ev  by  heating 
the  gas,  and  from  0.04  ev  to  1.6  ev  by  microwave  agita¬ 
tion  of  the  olectrons  alone.  The  collision  probability  in 
molecular  hydrogen  at  electron  energies  in  the  neighbor¬ 
hood  of  0.04  ev  is  found  to  be  28.5  (v/Vg)^"®® 

(cm-mm  Hg)  *  ±  3%,  where  v  is  the  electron  velocity, 
and  v^  the  most  probable  velocity  at  300°K.  Measure¬ 
ments  in  deuterium  gas  gave  the  same  result.  The  col¬ 
lision  probability  in  hydrogen  increases  to  a  peak  value 

of  64  (cm-mm  Hg)"*  ±  7%  at  an  electron  energy  of  ap¬ 
proximately  1.4  ev.  Tie  energy  loss  of  electrons  near 
room  temperature  was  found  by  comparing  the  conduc¬ 
tivity  measurements  obtained  by  thermal  agitation  with 
those  obtained  by  microwave  agitation  of  the  electrons. 
Tie  fraction  of  the  excess  electron  energy  lost  on  coi- 

-3 

lision  with  the  hydrogen  molecule  is  (3.5  *  0.5)  x  10  . 

In  the  higher  energy  range,  the  loss  and  the  collision 
probability  were  computed  from  a  comparison  between 
microwave  conductivity  measurements  and  electron  drift 
velocity  and  diffusion  experiments. 

M1T.30:004 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

EXTRACRANIAL  RESPONSES  TO  ACOUSTIC  CLICKS 
IN  MAN,  by  C.  D.  Geisler,  L.  S.  Frlshkopf,  and  W.  A. 
Rosenblith.  [1858]  [2]p.  lncl.  dlagr.  (Sponsored  jointly 
by  Signal  Corps,  Office  of  Naval  Research,  and  Air 
Force  Office  of  Scientific  Research  under  [DA  36-038- 
sc-78108])  Unclassified 

Published  in  Science,  v.  128:  1210-1211,  Nov.  14,  1858. 

Electronic  averaging  of  potentials  recorded  from  the 
human  scalp  reveals  the  presence  of  small  average  re¬ 
sponses  following  the  presentation  of  click  stimuli. 

These  responses  are  first  detectable  near  the  subject’s 
psychophysical  threshold  and  \kiy  in  amplitude  with 
click  intensity.  It  Is  sufgested  that  the  short-latency 
components  of  these  responses  are  cortical  In  origin. 
(Contractor's  abstract) 
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AUTOCORRELATION  AND  CROSSCORRELATION 
ANALYSIS  IN  ELECTROENCEPHALOGRAPHY  (Ab¬ 
stract),  by  J.  S.  Barlow.  [1858]  [l]p.  (In  cooperation 
with  Massachusetts  General  Hospital,  Boston) 
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(Sponsored  Jointly  by  Signal  Corps,  Office  of  Naval 
Research,  and  Air  Force  Office  of  Scientific  Research 
under  DA  36-039-SC-78108)  Unclassified 

Presented  at  Eleventh  annual  Conf.  on  Electrical  Tech¬ 
niques  In  Med.  and  Biol,,  Minneapolis,  Minn.,  Nov.  19- 
21,  1958. 

Also  published  In  I.R.E.  Trans,  of  Professional  Group 
on  Medical  Electronics,  v.  ME-6:  179-183,  Mar.  1959. 

Autocorrelation  and  crosscorrelation  analysis,  which 
have  been  used  extensively  In  statistical  communication 
theory  In  die  last  several  years,  may  be  applied  to  the 
study  of  the  EEG,  with  certain  limitations.  Autocorrela¬ 
tion  functions  for  normal  subjects  may  be  classified  Into 
several  categories,  according  to  the  dominant  frequency 
or  frequencies  (If  any)  present,  and  other  parameters. 
Crosscorrelation  of  EEG  recordings  from  different 
locations  on  the  head  permit  a  comparison  of  the  elec¬ 
trical  activity  at  the  two  locations.  Correlation  functions 
and  power  density  spectra  contain  equivalent  Informa¬ 
tion,  since  the  one  may  be  obtained  from  the  other  by 
Fourier  transformation,  but,  because  of  the  squaring 
and  multiplication  which  appear  In  the  computation 
process,  the  data  so  obtained  are  not  exact  equivalents 
of  the  frequency  spectra  derived  from  tuned  resonators. 
A  special  case  of  crosscorrelatior.  analysis,  viz.,  cross¬ 
correlation  of  a  repetitive  signal  with  a  synchronously 
occurring  brief  pulse,  may  be  applied  to  the  detection  of 
electrical  responses  evoked  by  sensory  stimulation. 

This  process  is  equivalent  to  averaging  a  large  number 
of  Individual  responses.  The  types  of  analyses  described 
above  may  be  used  In  a  complementary  fashion  to  study 
the  rhythmic  activity  of  the  brain  under  a  variety  of 
conditions.  Illustrative  examples,  obtained  from  semi¬ 
automatic  computers  especially  designed  for  the  pur¬ 
pose,  are  shown.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
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STATISTICAL  CHARACTERISTICS  OF  EVOKED 
CORTICAL  ACTIVITY  (Abstract),  by  T.  [T.j  Sandel  and 
T.  Weiss.  [1958]  [l]p.  (Sponsored  Jointly  by  Signal 
Corps,  Office  of  Naval  Research,  and  Air  Force  Office 
of  Scientific  Research  under  DA  36-030-SC-78108) 

Unclassified 

Presented  at  Eleventh  annual  Conf.  on  Electrical 
Techniques  In  Med.  and  Biol.,  Minneapolis,  Minn.. 

Nov.  19-21,  1958. 

The  experimenter  analyzing  cortical  activity  evoked  by 
sensory  stimuli  Is  laced  with  at  least  two  major  sources 
of  difficulty.  First,  he  Is  unaware  of  the  number  and 
nature  of  the  processes  responsible  for  the  potentials 
he  observes  and  second,  the  system  under  study  is  so 
complex  that  even  if  the  processes  were  known,  it  Is 


unlikely  that  he  could  predict  population  responses  with 
any  precision  on  the  basis  of  single  unit  responses.  In 
such  a  situation  a  probabilistic  approach  to  the  problem 
is  desirable.  An  attempt  to  utilize  such  a  probabilistic 
approach  in  the  analysis  of  cortical  activity  evoked  by 
various  auditory  stimuli  has  been  made.  Since  such  an 
approach  is  predicated  on  large  samples  of  evoked  re¬ 
sponses,  two  digital  computers,  one  special  purpose 
(ARC-1)  and  another  general  purpose  (TX-0),  have  been 
used  for  analysis.  The  analysis  consists  essentially  of: 
(a)  averaging  large  numbers  of  responses  evoked  by  an 
invariant  stimulus,  (b)  obtaining  amplitude  distributions 
at  various  times  following  stimulus  delivery,  and  (c)  com¬ 
puting  the  medians,  quartiles,  and  quartile  Intervals  of 
these  amplitude  distributions.  Results  are  presented 
and  discussed.  (Contractor’s  abstract) 


MIT.30:007 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

APPARATUS  FOR  THE  GENERATION  OF  PSYCHO- 
ACOUSTIC  STIMULI  VARYING  IN  COMPLEXITY  FROM 
NOISE  BURSTS  TO  SYLLABLES  (Abstract),  by  G.  Rosen 
and  K.  N.  Stevens.  [1958]  [l]p.  (Sponsored  Jointly  by 
Signal  Corps,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Research  under  DA  36-039-ac-78108) 

Unclassified 

Presented  at  meeting  of  the  Acoust.  Soc.  Amer., 

Chicago  U.,  111.,  Nov.  20-22,  1958. 

Published  in  Jour.  Acoust.  Soc.  Amer.,  v.  31:  114,  Jan. 

I95£ 

Apparatus  designed  to  control  a  speech  synthesizer  Is 
described.  The  equipment  Is  also  useful  for  the  genera¬ 
tion  of  a  large  class  of  complex  acoustic  stimuli.  It 
may  be  likened  to  a  computer  with  both  digital  and  analog 
elements.  In  the  digital  portion  a  system  of  counters 
and  gates  generates  a  100-point  time  base.  These  points 
can  be  "picked-off”  as  pulses  to  trigger  flip-flops,  re¬ 
lays  and  function  generators  In  a  large  variety  of  possi¬ 
ble  temporal  programs.  In  the  analog  portion,  the  func¬ 
tion  generators  provide  piecewlse-linear  amplitude 
envelopes  for  buzz  and  noise  sources  and  are  also  used 
in  the  synthesizer  for  programming  changes  In  articula¬ 
tion  or  in  formant  frequencies  as  well  as  changes  in 
fundamental  frequency.  The  buzz  and  noise  generators 
use  novel  diode  amplitude  control  circuits  to  circumvent 
the  shortcomings  of  balanced  modulators.  The  logical 
design  of  the  timing  circuits  Is  such  that,  In  many  cases, 
each  experimental  variable  may  be  under  the  control  of 
a  single  switch,  so  that  tests  may  be  recorded  rapidly 
and  accurately.  Examples  of  the  use  of  the  apparatus  In 
studies  of  the  synthesis  of  speech  and  in  the  generation 
of  stimuli  for  more  general  psychophysical  experiments 
are  given. 
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MIT.  30:008 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

THE  DETECTABILITY  OF  SMALL  IRREGULARITIES 
IN  A  BROAD-BAND  NOISE  SPECTRUM  (Abstract),  by 
C.  I.  Malme  and  K.  N.  Sterens.  [1958]  (l]p.  (Sponsored 
Jointly  by  Signal  Corps,  Office  of  Naval  Research,  and 
Air  Force  Office  of  Scientific  Research  under  DA  38- 
039-SC-78108)  Unclassified 

Presented  at  meeting  of  the  Acoust.  Soc.  Amer., 

Chicago  U.,  Ill.,  Nov.  20-22,  1858. 

Published  in  Jour.  Acoust.  Soc.  Amer.,  v.  31:  126,  Jan. 
1955] 

The  detectability  of  small  changes  In  the  energy  content 
of  a  narrow  frequency  band  In  an  otherwise  white  noise 
spectrum  Is  measured  using  standard  psychoacoustlcal 
testing  techniques.  The  test  stimuli  are  obtained  by 
passing  a  white  noise  spectrum  (100  cps  -  10  kc)  through 
a  filter  having  a  simple  resonance  and  antiresonance. 

The  positions  of  the  corresponding  pole  and  zero  in  the 
transfer  function  are  varied  to  produce  either  a  peak  or 
notch  (alone  or  simultaneously)  in  the  output  spectrum. 
The  bandwidth  and  center -frequency  of  the  resulting 
Irregularities  are  specified  In  terms  of  the  positions  of 
the  poles  and  zeros  In  the  s-plane  plot.  The  stimuli 
are  presented  to  the  subjects  by  an  electrostatic  loud¬ 
speaker  having  a  relatively  flat  frequency  response 
throughout  the  range  of  Interest.  The  experimental  re¬ 
sults  show  the  magnitude  of  a  generally  detectable  spec¬ 
trum  Irregularity  as  related  to  the  pole  and  zero  po¬ 
sition  In  the  transfer  function  of  the  filter.  For  example, 
a  spectrum  notch  centered  at  1000  cps  requires  a  band¬ 
width  of  snout  75  cps  to  be  detectable  by  an  average 
listener  when  compared  with  the  flat  noise  spectrum. 

This  corresponds  to  a  zero  at  s  *  -235  *  J6280  sec 
In  the  filter  transfer  function.  The  application  of  the 
experimental  results  to  determine  the  amount  of  fre¬ 
quency  response  irregularity  allowable  In  high-fidelity 
loudspeakers  Is  discussed.  Other  possible  applications 
In  the  field  of  speech  research  and  audio  engineering 
are  enumerated. 

M1T.30:009 

Massachusetts  Inst,  of  Tech.  Research  lab.  of 
Electronics,  Cambridge. 

EFFECT  OF  DURATION  UPON  VOWEL  IDENTIFICA¬ 
TION  (Abstract),  by  K.  N.  Stevens.  [1958]  [i]p.  (Spon  - 
sored  Jointly  by  Signal  Corps,  Office  of  Naval  Research, 
Air  Force  Office  of  Scientific  Research  under  DA  38- 
039-SC-78106,  and  National  Science  Foundation) 

Unclassified 

Presented  at  meeting  of  the  Acoust.  Soc.  Amer., 

Chicago  U..  111.,  Nov.  20-22.  1958. 


Published  In  Jour.  Acoust.  Soc.  Amer.,  v.  31:  109,  Jan. 
1959. 

Die  purpose  of  Oils  experiment  is  to  determine  the 
extent  to  which  both  duration  and  formant  frequencies 
play  a  role  In  the  Identification  of  American  English 
vowels.  A  resonance  analog  synthesizer  was  used  to 
generate  a  number  of  cvc  syllables  In  which  the  initial 
and  final  consonants  were  always  [d]  and  [s]  respectively. 
The  durations  of  the  vowels  were  given  values  from  20 
to  500  msec.  Two  series  of  stimuli  were  recorded  and 
were  presented  to  listeners  in  random  order.  In  the 
first  test  the  frequencies  of  the  first  three  formants  of 
the  vowel  varied  in  several  steps  to  encompass  values 
appropriate  for  the  Ltmt  vowel  series  (1 1  A  m],  and 
the  listeners  were  asked  to  identify  the  vowel  as  one  of 
these;  in  the  second  test  the  beck  vowels  [u  U  Aa]  were 
studied.  Die  results  indicated  the  [l  I]  and  [u  U]  dis¬ 
tinctions  (c  k]  and  [Aa]  are  strongly  influenced  by  dura¬ 
tion.  In  a  similar  experiment  in  which  the  stimuli  were 
mixed  with  noise,  the  Influence  of  vowel  duration  was 
even  more  marked.  The  results  are  discussed  in  the 
light  of  existing  data  on  vowel  perception. 


MIT.  30: 010 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Camb’ldge. 

IDENTIFICATION  OF  SPEECH  SOUNDS  BY  MEANS  OF 
A  DIGITAL  COMPUTER  (Abstract),  by  G.  W.  Hughes. 
[1958]  [l)p.  (Sponsored  Jointly  by  Signal  Corps,  Office 
of  Naval  Research,  Air  Force  Office  of  Scientific  Re¬ 
search  under  DA  38-039-SC-78108,  and  National  Science 
Foundation)  Unclassified 

Presented  at  meeting  of  the  Acoust.  Soc.  Amer., 

Chicago  U„  m„  Nov.  20-22,  1958. 

Published  in  Jour.  Acoust.  Soc.  Amer.,  v.  31:  113,  Jan. 

T555I - 

A  digital  computer  (MIT  Whirlwind  1)  has  bean  pro¬ 
grammed  to  analyze  speech.  Present  programs  are 
capable  of  classifying  different  portions  of  the  speech 
signal  as  vowel,  fricative,  nasal,  or  silence,  and  of 
tracking  vowel  formant  with  some  accuracy.  On  the  basis 
of  these  data  procedures  have  been  devised  for  identify¬ 
ing  a  number  of  words. 


M1T.30:01 1 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

DIPOLE  A’  JUADRUPOLE  MOMENTS  OF  ISOMERIC 

RADIOAC  ..VE  Hg197;  ISOMERIC  ISOTOPE  SHIFT  (Ab¬ 
stract),  by  A.  C.  Meilssinos  and  S.  P.  Davis.  [1953] 

[l]p.  (Sponsored  Jointly  by  Signal  Corps,  Office  of  Naval 
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Research,  and  Air  Force  Office  of  Scientific  Research 
under  DA  36-039-SC-78108)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Chicago, 
111.,  Nov.  28-29,  1958. 


PENTACARBONYL,  by  F.  A.  Cotton,  A.  Dantl  and 
others.  [1958]  [2]p.  (Sponsored  Jointly  by  Signal  Corps, 
Office  of  Naval  Research,  and  Air  Force  Office  of 
Scientific  Research  under  DA  36-039-sc-78108) 

Unclassified 


Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 
$71,  Nov.  48,  1958. 


Published  in  Jour.  Chem.  Phys.,  v.  29:  1427-1428,  Dec. 
i95?n 


The  hyperfine  structure  (hfs)  of  five  optical  lines  of  the 
197 

65-hour  radioactive  Hg  and  the  25  hour  isomeric 
197 

Hg  atom  has  been  measured  with  a  10  in.  grating  in 
the  15th  order.  Radioactive  mercury  was  produced  by 
cyclotron  bombardment;  electrodeless  discharge  tubes 
12 

with  5  x  10  atoms  gave  satisfactory  results.  The 
analysis  of  the  hfs  confirmed  the  nuclear  dipole  mo- 
197 

ment  and  isotope  shift  of  Hg  in  the  I  *  1/2  ground 

state  (known  from  double  resonance)  (1),  and  gave  the 

iollowing  values  for  the  isomeric  nucleus:  Spin  I  *  13/2; 

dipole  moment  p  *  -1.037  ±  .020  nuclear  magnetons; 

.  1  .  „  ,  ,  +.50  ,.124  2 

quadrupole  moment  Q  *  (+1.50  .  x  10  cm  and 

197  "•7S  -3  -l 

isotope  shift  in  the  2537  A  line  (+69  *  6)  x  10  cm 

(mk).  Thus  an  (Isomeric)  shift  of  atomic  energy  levels 
due  to  the  excitation  of  the  nucleus  is  observed,  and 
found  to  be  -22  *  8  mk. 


M1T.30:012 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 


The  structure  of  Fe(CO)g  is  not  yet  known  with  cer¬ 
tainty.  While  most  workers  apparently  favor  the  trigonal 
bipyramid  structure  originally  proposed  on  the  basis  of 
electron  diffraction  studies,  O'Dwyer  has  recently 
claimed  that  the  vibrational  spectrum  can  oest  be  in¬ 
terpreted  assuming  a  square-base  pyramid  structure. 

In  an  attempt  to  resolve  the  uncertainty,  studies  have 
been  undertaken  of  NMR  and  vibrational  spectra  of 
Fe(CO)  j.  The  data  obtained  appear  to  be  more  con¬ 
sistent  with  the  DJh  than  the  C^v  model. 


M1T.30:014 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge. 

PERIPHERAL  AND  CORTICAL  RESPONSES  TO 
MECHANICAL  STIMULATION  OF  THE  CATS 
VIBRISSAE  (Abstract),  by  W.  D.  Keidel,  U.  O.  Keidel, 
and  N.  Y.-S.  Kiang.  [1958]  [l]p.  (Sponsored  Jointly  by 
Signal  Corps,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Research  under  DA  36-039-sc  - 
78108)  Unclassified 


EFFECT  OF  A  MAGNETIC  FIELD  IN  THERMIONIC 
EMISSION  FROM  MOLYBDENUM,  by  J.  Greenburg. 
[1958]  [ 3]p.  (Sponsored  Jointly  by  Signal  Corps,  Office 
of  Naval  Research,  and  Air  Force  Office  of  Scientific 
Research  under  DA  36-039-sc- 78108)  Unclassified 

Published  in  Phys.  Rev.,  v.  1X2:  1898-1900,  Dec.  15. 


An  experiment  that  was  performed  to  explore  the  possi¬ 
ble  effect  of  an  external  magnetic  field  on  thermionic 
emission  from  a  clean  metal  surface  demonstrated  that 
an  applied  field  of  6000  gauss  or  less  has  no  effect  on 
the  saturation  current  density.  The  purpose  of  this 
study  was  to  resolve,  if  possible,  the  disagreement 
between  the  work  of  Shelton  and  that  of  Nottingham  and 
Hutson  on  the  energy  distribution  of  thermlonically 
emitted  electrons.  (Contractor's  abstract) 


The  space-time  pattern  of  electric  responses  to  pulling 
of  cats'  vibrissae  was  studied  by  recording  with  gross 
electrodes  placed  on  maxillary  nerve  and  somatic  cortex. 
Single  and  repetitive  mechanical  stimulation  at  many 
intensities  was  used.  Particular  attention  was  paid  to 
the  time  course  of  adaptation  of  responses  to  trains  of 
stimuli.  The  results  show  that  even  with  single  stimu¬ 
lus  patterns,  the  response  patterns  are  complex.  There 
is  clear  Indication  that  adaptation  can  be  demonstrated 
in  cortical  responses  which  does  not  correspond  to  any 
adaptation  at  the  periphery.  Some  differences  were  ob¬ 
served  between  responses  from  unanesthetixed  cats 
with  high  spinal  sections  and  from  cats  that  were 
anesthetized  with  Dial.  (Contractor's  abstract) 
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Massachusetts  U.  Dept,  of  Chemistry,  Amherst. 
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Massachusetts  Inst,  of  Tech.  Research  lab.  of 
Electronics.  Cambridge. 

CARBON-13  NUCLEAR  RESONANCE  SPECTRUM  AND 
LOW  FREQUENCY  INFRARED  SPECTRUM  OF  IRON 


O-ACYLHYDROXYLAMINES.  I.  SYNTHESIS  OF 
O-BENZOYLHYDROXYl AMINE,  by  L.  A.  Carpino,  C. 
A.  Giza,  and  B.  A.  l'epe.  [19581  14p.  inci.  table,  refs. 
(AFOSR-TN-58-759)  (A  F  18(603)  11 4)  AD  206327; 

PB  137691  Unclassified 
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MPP.  01:002,  003 


Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  81: 
035-957,  Feb.  19SS. 

O-Bsnzoylhydroxylamlne  has  been  synthesized  by 
taking  advantage  of  the  eaae  of  cleavage  of  the  carbo- 
t-butoxy  group.  The  hydrochloride  waa  obtained  ana¬ 
lytically  pure  whereas  the  free  baae  waa  found  to  be  an 
unstable  oil  which  Buffered  O-  to  N  rearrangement  of 
the  benzoyl  group.  (Contractor's  abstract) 


MAS.01:003 

Massachusetts  U.  Dept,  of  Chemistry,  Amherst. 

OXIDATIVE  REACTIONS  OF  HYDRAZINES.  IV.  ELIMI¬ 
NATION  OF  NITROGEN  FROM  1, 1- DISUBSTITUTE D- 2- 
ARENESULFONHYDRAZIDES,  by  L.  A.  Carplno. 

Mar.  28,  1957  (5]p.  lncl.  table,  refs.  (AFOSR-TN-57- 
146)  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  18(603)114,  Research  Corp., 
New  York,  and  Office  of  Ordnance  Research  under 
DA  10-O59-ORD-2468)  AD  126435  Unclassified 

Presented  at  130th  National  meeting  of  the  Amer.  Chem. 
Soc.,  Atlantic  City,  N.  J.,  Sept.  18,  1956. 

Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  79:  4427- 
4431,  Aug.  20,  1657. 

Alkaline  degradation  of  l,l-dlbenzyl-2-benzenesulfon- 
hydrazldee  leads  to  the  formation  of  bibenzyls.  The 
reaction  Is  represented  as  proceeding  through  an  inter¬ 
mediate  formed  by  o- elimination  of  the  elements  of 
benzenesulflnlc  acid.  A  new  method  of  introducing  the 
very  conveniently  removed  carbo-t-butoxy  group  le 
described  involving  acylation  by  t-butyl  azidoformate. 


MAU.01:002 

Maudsley  Hospital,  London  (Great  Britain). 

THE  EFFECT  OF  ELECTRICAL  STIMULATION  OF  THE 
HYPOTHALAMUS  OR  PITUITARY  GLAND  ON  THYROID 
ACTIVITY,  by  G.  W.  Harris  and  J.  W.  Woods.  (1958) 
(26]p.  lncl.  lllus.  diagre.  refs.  (AF  61(514)933) 

Unclassified 

Published  In  Jour.  Physiol.,  v.  143:  246-274,  Sept.  23, 

iwr - 

Various  areas  In  the  hypothalamus  and  pituitary  gland 
hav*  been  electrically  stimulated  tor  periods  of  24  to 
72  hr,  using  a  remote  control  method,  in  43  conscious 
rabbits.  The  effect  of  such  stimulation  on  thyroid 
activity  has  been  assessed  by  measuring  the  rate  of 

release  of  ^l-labelled  hormone  from  the  gland  and  by 

studies  of  the  blood  concentration  of  PB  13lI.  Stimula¬ 
tion  In  rabbits  with  Intact  adrenal  tissue  results  In 
Increased  thyroid  activity  If  the  electrode  tips  are 


situated  in  the  anterior  part  of  the  median  eminence 
adjacent  to  the  supraopticohypophysial  tract.  Stimulation 
of  more  posterior  and  superior  areas  of  the  hypothala¬ 
mus,  and  different  regions  of  the  pituitary  gland,  did  not 
elicit  thyroid  activation.  The  mechanism  of  the  change 
In  thyroidal  response  aftor  complete  adrenalectomy  was 
investigated  in  animals  subjected  to  adrenal  denervation 
or  to  adrenal  cortical  "blockade"  with  high  doses  of 
cortisone.  The  evidence  indicates  tliat  It  Is  removal  of 
the  adrenal  cortex,  rather  than  the  adrenal  medulla, 
which  ia  effective  in  reversal  of  the  thyroid  response 
after  adrenalectomy.  Since  stimulation  of  the  hypo¬ 
thalamus  Is  known  to  activate  release  of  pituitary  ACTH, 
and  since  adrenal  cortlcolds  have  been  shown  to  Inhibit 
TSH  secretion,  it  is  suggested  that  the  effect  of  adren¬ 
alectomy  is  to  prevent  a  sudden  rise  of  adrenal  steroids 
in  the  blood  simultaneous  with  the  period  of  stimulation. 


MPP. 01:002 

Max-Planck-Instltut  fOr  Physlk  der  Stratosphere, 
Hechingen  (Germany). 

MEASUREMENTS  OF  THE  ENERGY  ABSORPTION  IN 
RADIATION  FIELDS  OF  ELECTRON  SOURCE8,  by  A. 

E.  Grfln.  [lSi.'1  ’ftp.  lncl.  diagre.  refs.  (Technical 
note  no.  1)  (AFOSR-TN-57-118)  (AF  61(514)011) 

AD  120471  Unclassified 

Abstract  published  In  Aeronaut.  Eng.  Rev.,  v.  16:  142, 
June  1957. 

The  energy  absorption  <*(t)  of  air  In  the  radiation  field 
of  a  special  electron  eource  waa  measured  ae  a  function 
of  the  penetration  depth  z  (depth  dose  curvee).  As  a 
measure  of  the  absorption  the  lumlneecence  of  air  was 
used.  The  electron  eource  delivered  an  electron  beam 
that  was  transferred  from  the  vacuum  Into  the  air  by 
dynamical  pressure  stages.  The  primary  energy  Eq  of 

the  elections  waa  varied  from  5-54  kev.  A  power 
law  was  found  for  the  range  R  of  the  electrons  as  a 
function  of  Eq.  The  measured  function  a(z),  plotted 

against  s/R  and  suitably  normalized,  show  a  remarkably 
little  dependence  of  Eq.  The  energy  loss  -dE/ds  of  the 

electrons,  taken  f«oa>  the  measured  curvee,  are  In  good 
accordance  with  BETHE's  theory.  (Contractor’e  ab¬ 
et  ract) 

MPP. 01:003 

Max-Planck-lnsutut  fOr  Physlk  der  Stratosphere, 
Hechingen  (Germany). 

MEASUREMENT  OF  AIR  DENSITY  BY  ELECTRON 
ABSORPTION,  by  A.  E.  Grttn.  Final  technical  rept. 
(1057)  9p.  IneL  dUgr.  (AFOSR-TR-57-56)  (AF81- 
(514)911)  AD  136515  Unclassified 

Previous  results  (see  item  no.  MPP.01:002)  are 
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applied  to  the  measurement  of  the  air  density  by  electron 
absorption.  The  main  features  of  the  measuring  arrange¬ 
ment  are  a  specially  constructed  electron  source  and  a 
light  detecting  system  which  receives  the  luminescence 
radiation  of  the  air  excited  by  the  electrons.  The  method 
can  be  used  to  measure  normal  air  densities  (p^)  down  to 

-2 

10  PQ.  This  range  Is  determined  by  the  range  of  accel¬ 
eration  voltages  with  which  the  electron  source  can  be 
operated. 


MPS.03:001 

[Max-Planck-Inst.  ftlr  StrOmungrforschung,  GOttlngen 
(Germany)] 

RESEARCH  ON  INVESTIGATION  OF  THE  INTERAC¬ 
TION  OF  SOUND  AND  TURBULENCE,  by  [W.  Tellmlen] 
[Annual]  survey  rept.  Dec.  1,  1956-Nov.  30,  1957.  [1958] 
34p.  lncl.  diagrs.  (AF03R-TN-58-236)  (AF  61(514)1143) 
AD  154138  Unclassified 

Investigation  was  made  of  the  elementary  process  of 
scattering  of  sound  by  a  vortex  and  of  the  dependence  of 
the  scattering  properties  of  the  characteristic  parame¬ 
ters  of  the  problem.  Consideration  Is  given  to  superpo¬ 
sition  of  the  effects  of  elementary  scattering  In  a  field 
of  flow  In  which  the  vortices  are  statistically  distributed 
due  to  an  arbitrarily  given  distribution  function  control¬ 
ling  direction  of  the  axis,  site  and  circulation  of  the 
vortices.  Arbitrary  choice  of  the  distribution  function 
enables  treatment  of  both  isotropic  and  non-lsotropic 
turbulence. 


MED.02  001 

MMlterranten  de  Recherches  Thermodynamiques,  Nice 
(France). 

(EXPERIMENTAL  STUDY  OF  THE  ARRESTED  PRES¬ 
SURE  AND  TEMPERATURE  IN  A  FREE  MOLECULAR 
SYSTEM]  Etude  experimental  de  la  presslon  et  de  la 
temperature  d'arret  en  rtglme  molicuUIre  llbre,  by 
F.  M.  Devienne.  [1957]  19p.  lncl.  Ulus,  diagrs.  tables. 
(AFOSR-TN-57-82)  (AF  61(514)930)  AD  120428 

Unclassified 

A  study  is  made  of  the  heating  and  friction  effects  upon 
a  missile  in  the  ionosphere,  where  the  atmosphere  Is 
rarefied  such  that  the  mean  free  course  of  the  molecules 
is  large  In  comparison  to  the  dimension  of  the  moving 
bodies.  The  experimental  methods  of  measurement  are-. 
(1)  the  measurement  of  the  mean  free  path  flow  in  a 
cylindrical  tube  and  (2)  the  use  of  a  high-speed  turning 
arm  in  a  vacuum  )ar.  The  results  selected  are  meas¬ 
urements  of  the  elevations  of  temperature  observed. 
Methods  used  a.ul  some  results  describe  the  measure¬ 
ments  of  the  maximum  retarding  pressure. 


MPS.  03:001;  MED.  02:001-003 


MED.02-.002 

M6dlterran6en  de  Recherches  Thermodynamiques,  Nice 
(France). 

[EXPERIMENTAL  STUDY  OF  THE  STAGNATION  TEM¬ 
PERATURE  IN  A  FREE  MOLECULAR  SYSTEM]  Etude 
explrimentale  de  la  temperature  d'arret  en  regime 
moleculalre  Ubre,  by  E.  A.  Brun  and  F.  M.  Devienne. 
[1957]  [20]p.  lncl.  diagrs.  tables.  (AFOSR-TN-S7-83) 

[AF  61(514)930]  AD  120429  Unclassified 

Also  published  In  Jour.  Aeronaut.  Sciences,  v.  24-.  403- 
406,  412,  June  1957. 

The  object  of  this  research  la  the  measurement  of  the 
temperature  cf  a  small  plate  in  rapid  displacement  in 
a  free  molecular  flow  normal  to  the  velocity  when  the 
plate  is  thermally  Insulated.  The  permanent  tempera¬ 
ture  elevation,  that  it  presents  In  relation  to  the  rarefied 
gas  which  surrounds  It,  Is  given  by  a  formula  derived  by 
assuming  that  the  velocity  distribution  Is  that  of  Maxwell. 
Two  methods  are  used.  A  plate  placed  normally  to  a  free 
molecular  flow  In  a  cylindrical  tube  and  a  fixed  plate  on 
a  support  insulated  at  the  end  from  a  high-velocity  turn¬ 
ing  arm,  with  the  plane  of  the  plate  containing  the  axis 
of  rotation.  The  second  method  varies  the  pressure  and 
velocity  in  a  continuous  fashion.  A  correction  adjusting 
for  heat  exchange  with  the  support  is  given.  This  correc¬ 
tion  is  effected  by  an  original  method. 


MED.02:003 

Mtditerranien  de  Recherches  Thermodynamiques,  Nice 
(France). 

STUDY  OF  STAGNATION  TEMPERATURE  AND  PRES¬ 
SURE  IN  A  FREE-MOLECULAR  Fl-OW  REGIME,  BY 
MEANS  OF  THE  REVOLVING  ARM  METHOD,  by  F.  M. 
Devienne.  Mar.  1957  [102]p.  inrl.  diagrs.  tables 
(AFOSR-TR-57- 32)  (AF  61(514)930)  AD  126495 

Unclassified 

This  report  is  divided  into  fcur  parts.  The  first  part 
gives  the  theory  regarding  stagnation  pressure  and  also 
that  concerning  the  rise  In  temperature  of  a  plate  moving 
perpendicular  to  Its  velocity.  It  is  shown  that  for  rela¬ 
tively  small  rises  In  temperature  the  Influence  of  the  ro¬ 
tational  energy  of  the  molecules  of  rarefied  gas  Is  gen¬ 
erally  negligible.  In  the  second  part  the  results  of  stag¬ 
nation  pressure  measurements  taken  up  to  speeds  a  lit¬ 
tle  above  150  m/s  are  discussed.  The  measurements 
were  taken  by  means  of  ionization  gauges  of  a  special 
type.  The  third  part  gives  the  results  concerning  rise 
in  temperature  and  measurements  of  the  ratio  a  and  a 

7’  « 

for  plates  of  different  kinds  In  different  gases  up  to 
speeds  slightly  above  300  m/s.  The  gasec  used  were 
dry  air,  helium,  argon,  carbon  dioxide,  methyl  chloride 
and  freon  12.  These  measurements  were  taken  at  dif¬ 
ferent  pressures  and  for  speeds  in  general  between 


•  465  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


MED.  03:001 -003,  MUF.  01:007 

50  and  300  m/s.  They  were  taken  by  using  the  revolv¬ 
ing  arm  method.  The  last  part  ol  the  report  is  devoted 
to  new  series  of  measurements  taken  up  to  speeds  defi¬ 
nitely  above  300  m/s.  These  measurements  differ  from 
the  preceding  ones  in  that  the  apparent  value  of  the  ther¬ 
mal  emissivlty  <•  was  determined  by  the  aid  of  a  new 
method  which  permitted  calculation  of  the  values  of  the 
accommodation  coefficient  a.  For  these  measurements 
considerable  liter aU  jt.e  had  to  be  made  in  the  appara¬ 
tus  because  great  difficulties  were  encountered  in 
achieving  very  high  speeds. 


MED.O1’  OOf 

Me'diterran6en  de  Recherches  Thermodynamiques,  Nice 
(France). 

CONSTRUCTION  AND  CALIBRATION  OF  A  LOW  DEN¬ 
SITY  WfND  TUNNEL,  by  F.  M.  Devienne,  O.  M. 
Forestier,  and  A.  F.  Roustan.  Jan.  1958  [55]p.  incf. 
illus.  diagrs.  tables,  refs.  (AFOSR-TN-S8-212) 

(AF  6f  (5f  4) f  f  26)  AD  154f  f  3  Uncfasslfied 

A  description  is  given  of  a  low  wind  tunnel  whose  static 
pressure  in  the  test  chamber  may,  during  the  flow,  vary 
between  O.lp  and  a  few  u  of  Hg.  The  pumping  in  this 
wind  tunnel  is  ;rincii*fly  ensured  bv  four  Urge  three- 
stage  vacuum  pumps.  In  order  to  calibrate  the  wind 
tunnel  a  preliminary  study  of  the  measurement  of  the 
impact  pressure  and  of  the  corrections  required  by  this 
measurement,  is  carried  out  with  different  pressure 
probes  and  for  very  different  diameters.  The  results 
obUined  after  correction  of  the  pressures  lead  us  to  ad¬ 
mit  that  for  a  given  nozzle  and  a  aUtic  pressure  in  the 
range  of  0.57*i,  the  ratio  of  the  impact  pressure  to  the 
sUtic  pressure  is  given  by  the  Superaerodynamic  for¬ 
mula.  The  application  of  this  formula  leads  us  to  the 
conclusion  that  the  Mach  number  on  the  axis  is  very 
close  to  4.  The  study  of  the  field  of  pressure  enables 
us  to  show  that  the  velocity  is  fairly  conaUnt  in  the 
neighborhood  of  the  axis  in  a  cylinder  having  a  diameter 
of  approximately  one  third  of  that  of  the  nozzle.  (Con¬ 
tractor's  abstract) 


MED.03:002 

M6dlterran6en  de  Recherches  Thermodynamiques,  Nice 
(France). 

THE  REVOLVING  ARM  METHOD  AND  ITS  APPLICA¬ 
TION  TO  RAREFIED  GAS  DYNAMICS  AND  AERO- 
THERMODYNAMfCS,  by  F.  M.  Devienne.  May  1958 
[34jp.  incl.  Illus.  diagrs.  (AFOSR-TN-58-789)  (AF61- 
(514)1128)  AD  201866;  PB  138872  UncUsslfied 

After  having  brought  to  mind  the  principle  of  the  revolv¬ 
ing  arm  method  device,  and  the  possibilities  of  meas¬ 
uring  the  stagnation  temperature  and  the  total  pressure, 
the  advantages  and  disadvantages  of  these  methods  are 
discussed.  The  essential  advantage  of  the  revolving 


arm  method  is  that  the  experimental  conditions  are  per¬ 
fectly  determined.  In  particular  the  pressure  and  the 
temperature  of  the  gas,  as  welf  as  the  speed  of  the  arm 
are  accurately  determined.  The  revolving  arm  method 
is  however  limited  by  the  fact  that  it  is  impossible  to 
reaeh  extremely  high  speeds.  In  the  free  moleeular 
flow  regime  or  the  transition  flow  regime  the  revolving 
arm  method  can  be  applied  without  correction  for  Knudsen 
number  values  superior  or  equal  to  C-.C  in  the  case  ol  dry 
air.  This  vafue  is  besides  more  or  less  the  same  for 
other  gases  with  which  studies  of  the  phenomena  in  the 
vicinity  of  the  arm,  namely,  argon  and  carbon  dioxide 
were  made.  At  higher  pressures,  which  correspond  to 
lower  Knudsen  numbers,  it  is  necessary  to  make  some 
corrections  in  order  to  keep  account  of  the  heating  of  gas¬ 
eous  fayers  in  the  vicinity  of  the  arm.  (Contractor’s  ab¬ 
stract) 


MED.03-.003 

Mediterranten  de  Recherches  Thermodynamiques,  Nice 
(France). 

[FIRST  INTERNATIONAL  SYMPOSIUM  ON  THE  AERO¬ 
DYNAMICS  AND  THERMODYNAMICS  OF  RAREFIED 
GASES.  RESUMES  OF  CONFERENCES  AND  COMMUNI¬ 
CATIONS!  Premier  Symposium  International  sur 
l'Aerodynamique  et  l'Aerothermique  des  Gaz  Rar(fl6s. 
Rtsumts  des  Conferences  et  Communications.  July  2- 
5,  1958,  lv.  incl.  diagrs.  refs.  (AFOSR-TN-58-983) 

(AT  61(514)1128)  AD  203874,  PB  138625  Unclassified 

The  report  contains  30  resumes  of  the  conferences  and 
papers  presented  at  the  symposium.  Some  general  as¬ 
pects  of  rarefied  gases  dealt  with  are  (1)  techniques  of 
measurement,  (2)  Boltzmann,  Boltzmann-Maxwe'.l,  and 
Boltzmann- Hilbert  Integral  equations,  (3)  kinetic  and 
sflp  flow  theories,  (4)  free  and  nearly-free  molecule  flow, 
(5)  magnetic  boundary  layers  and  suspension,  (6)  aero¬ 
dynamics,  (7)  thermodynamics,  and  (8)  plasmadynamics. 


MUF.Of  ;007 

Miami  U.,  Coral  Gables,  Fla. 

RETRACTS  FROM  NEIGHBORHOOD  RETRACTS,  by 
W.  L.  Strother  and  L.  E.  Ward,  Jr.  Apr.  30,  1957  [8]p. 
incl.  refs.  (Rept.  no.  8)  (AFOSR-TN-57-227)  (AF  18- 
(600)1449)  AD  126525  Unclassified 

Also  published  In  IXike  Math.  Jour.,  v.  25;  11-14,  Mar. 

TfsT 

A  compact  Hausdorf  space  X  is  called  a  CAR*  (or  CANR*) 
if  it  is  a  retract  (or  neighborhood  retract)  of  a  Tynchonoff 
cube,  ff  S(X)  is  a  space  of  closed  subsets  of  an  X  which 
is  CANR*,  then  S(X)  has  a  fixed  point  property  and  if  X 
is  metric,  then  S(X)  is  CAR*.  It  is  conjectured  that  the 
metric  condition  in  the  last  statement  can  be  dropped. 

The  following  theorems  are  proved:  Theorem  1.  Let  X 
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be  a  connected  metric  space.  If  X  is  a  CANR*,  then 
S(X)  is  a  CAR*.  Theorem  2.  If  X  is  a  CANR*,  then 
S(X)  is  a  CANR*.  Theorem  3.  If  X  is  a  connected 
CANR*,  then  S(X)  has  the  fined-point  property.  Anal¬ 
ogies  between  neighborhood  retracts  and  the  null- 
homotopic  fixed-point  property  suggest  the  question  of 
equivalence  between  the  fixed-point  property  in  S(X) 
and  the  null-homotopic  fixed-point  property  in  X. 


MUF.01:008 

Miami  U.,  Coral  Gables,  Fla. 

FIXED  POINTS,  by  W.  L.  Strother.  [Final]  technical 
rept.  June  1,  1955-Sept.  30,  1958  [24]p.  incl.  refs. 
(AFOSR-TR-58-142)  (AF  18(600)1449)  AD  204551 

Unclassified 

The  strong  bond  is  exploited  which  exists  among  func¬ 
tions,  M-functions,  and  the  space  of  closed  subsets  as 
a  tool  for  proving  fixed  point  theorems.  Specific  prob¬ 
lems  are:  (1)  if  X  is  a  CAR,  is  S(X)  a  CAR?;  (2)  clas¬ 
sify  the  functions,  f:S(X)  -  S(Y);  (3)  conditions  on  X,  Y 
and  the  continuous  M-function  F:X  -  Y  so  that  there  ex¬ 
ists  a  continuous  trace  f;X  -  Y  of  F;  (4)  conditions  on 
X  so  that  vhert  exists  a  continuous  function  f:S(X)  -  X 
such  that,  for  each  element  A  in  S(X),  f(A)  *  A;  and 
(5)  for  what  spaces  X  and  functions  f:S(X)  -  S(X )  will 
there  exist  fixed  points.  CAR  is  the  retract  of  a 
Tychonoff  cube. 


MUF. 01:009 

Miami  U„  Coral  Gables,  Fla. 

MULTI-VALUED  FUNCTIONS  AND  PARTIAL  ORDER, 
by  C.  E.  Capel  and  W.  L.  Strother.  [1958]  [7]p.  (AF  18- 
(600)1449)  Unclassified 

Published  in  Portugal.  Math.,  v.  17:  41-47,  1958. 

Some  results  are  presented  on  traces  and  fixed  points 
for  multi-valued  functions  on  spaces  which  have  a  con¬ 
tinuous  partial  order.  In  Section  1  some  basic  defini¬ 
tions  are  given.  In  Section  2  a  fairly  general  result  is 
presented  to  show  when  a  continuous,  multi-valued 
function  will  have  a  trace.  Some  examples  then  show 
how  this  leads  to  fixed  point  theorems.  In  Section  3 
it  is  shown  that  a  weakly  continuous,  point-connected, 
multi-valued  function  on  a  tree  has  a  fixed  point.  This 
is  an  order -theoretic,  version  of  a  theorem  of  Wallace 
where  tree  is  defined  in  a  combinatorial  sense.  (Con¬ 
tractor's  abstract) 


MUF.02  001 

Miami  U.  I  Dept,  of  Mathematics]  Coral  Gables,  Ha. 
THE  CONTINUITY  POSTULATE  FOR  MARKOV 


MUF.  01:008,  009;  MUF.  02:001-004 


PROCESSES.  ABSTRACT  SPACE  CASE,  PART  I,  by 
D.  G.  Austin  and  R.  V.  Chacon.  Sept.  27,  1957,  19p. 

(Rept.  no.  9,  pt.  1)  (AFOSR-TN-57-586)  (AF  49(638)- 
184)  AD  136575a  Unclassified 

The  continuity  properties  of  stationary  Markov  transition 
functions  are  defined  on  an  abstract  space  X.  A  number 
of  conditions  weaker  than  Doob’s  continuity  postulate 
are  found  to  be  sufficient  to  insure  that  the  transition 
functions  are  continuous.  A  necessary  and  sufficient 
condition  for  this  result  is  obtained  and  some  examples 
are  given  to  show  that  the  results  are  the  best  possible. 


MUF. 02:002 

Miami  U.  [Dept,  of  Mathematics]  Coral  Gables,  Fla. 

THE  KOLMOGOROV  DIFFERENTIAL  EQUATIONS,  by 
D.  G.  Austin.  Sept.  27,  1957,  3lp.  incl.  refs.  (Rept. 
no.  9,  pt.  2)  (AFOSR-TN-57-587)  (AF  49(638)184) 

AD  136575b  Unclassified 

In  the  discrete  state  case  several  necessary  and  suf¬ 
ficient  conditions  for  the  Kolmogorov  differential  equa¬ 
tions  are  established.  Some  progress  is  made  on  the 
problem  of  higher  order  derivatives  and  some  asymp¬ 
totic  results  are  obtained. 


MUF.02:003 

Miami  U.  [Dept,  of  Mathematics]  Coral  Gables,  Fla. 

STOCHASTIC  PROCESSES  WITH  DISCRETE  STATE 
SPACE,  by  D.  G.  Austin.  [1958]  [76]p.  incl.  refs. 
(AFOSH-TN-58-967)  (AF  49(638)184)  AD  205779 

Unclassified 

A  study  is  made  of  stochastic  processes  with  state 
space,  the  positive  Integers;  time-parameter,  the  non¬ 
negative  real  line;  and  with  conditional  probabilities 
that  depend  only  on  the  Increment  of  time.  That  the 
process  is  Markovian  is  assumed.  Sample  function 
properties  and  analytic  properties  of  conditional  proba¬ 
bilities  are  developed  without  the  Markov  hypothesis,  so 
that  the  exact  effect  of  the  Markov  hypothesis  on  these 
properties  will  be  in  evidence.  The  results  obtained  are 
grouped  under  the  following  general  headings:  measure 
theoretic  results,  real  and  strong  form  continuity  proper¬ 
ties  of  the  sample  fundi ->ns,  the  strong  Markov  property, 
the  entrance  boundary  problem,  and  analytic  properties 
of  the  transition  matrix.  A  discussion  follows  on  the 
significance  of  the  results  obtained. 

MU  F. 02:004 

Miami  U.  [Dept,  of  Mathematics]  Coral  Gables,  Fla. 

A  NEW  PROOF  OF  THE  STRONG  MARKOV  THEOREM 
OF  CHUNG,  by  D.  G.  Austin.  [1958]  [4]p.  (AF  49(638)- 
184)  Unclassified 
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Published  In  Proc.  Nat’l.  Acad.  Sciences,  v.  44:  575- 
578,  June  1958. 

The  author  has  obtained  an  Important  part  of  Chung's 
basic  result  by  a  simple  approximation  procedure,  at 
the  price  of  losing  Chung's  detailed  analysis  of  the 
transition  probabilities  from  time  ft  to  later  times, 
which  yields  the  absolute  probability  distribution  of 
the  y(t)  process. 


MUF. 02:005 

Miami  U.  [Dept,  of  Mathematics]  Coral  Gables,  Fla. 

ON  CONTINUITY  OF  TRANSITION  FUNCTIONS,  by 
D.  G.  Austin,  R.  M.  Blumenthal,  and  R.  V.  Chacon. 
[1958]  [9]p.  [AF  49(638)184]  Unclassified 

Published  In  Duke  Math.  Jour.,  ••.  25:  533-541,  Sept. 
195$. 

The  authors  consider  the  smoothness  of  Markov  transi¬ 
tion  functions  P((a,  B)  In  their  dependence  on  t  »  0  for 

fixed  (points)  a  and  (measurable  sets)  B.  A  sample  re¬ 
sult  Is  that,  for  fixed  a,  P((a,  B)  Is  continuous  from  the 

right  In  t  *  0  for  each  (measurable)  B  If  and  only  If  It 
possesses  a  density  function,  measurable  In  the  pair 
(t,  b).  (Math.  Rev.  abstract) 


MUF.03:001 

Miami  U.  Dept,  of  Physics,  Coral  Gables,  Fla. 

RELATIVISTIC  EFFECTS  IN  THE  COHESIVE 
ENERGIES  OF  THE  ALKALI  METALS,  by  J.  Callaway, 
R.  D.  Woods,  and  V.  Sirounlan.  May  1957  [21]p.  lncl. 
dlagr.  tables,  refs.  [Technical  rept.  no.  4]  (AFOSR- 
TO-57-208)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(838)82  and  Office  of 
Naval  Research  under  [Nonr  -84006])  AD  128505 

Unclassified 

Also  published  In  Phys.  Rev.,  v.  107:  934-939,  Aug.  15, 

1457. - 

The  relativistic  corrections  to  the  cohesive  energies 
of  the  alkali  metals  are  studied  from  two  points  of  view. 
In  the  first,  perturbation  theory  Is  applied  to  the  second 
approximation  to  the  Dirac  equation.  Calculations  are 
made  for  potassium  and  cesium.  The  limitations  of 
this  approach  are  discussed.  In  the  second,  the  quantum 
defect  method  Is  extended  to  Include  almost  all  rela¬ 
tivistic  effects.  A  relativistic  analog  of  Bardeen's 
expression  for  the  effective  mass  ratio  Is  derived.  Ap¬ 
plication  Is  made  to  cesium.  (Contractor's  abstract) 


MUF.03:002 

Miami  U.  Dept,  of  Physics,  Coral  Gables,  Fla. 

INFRARED  OPTICAL  CONSTANTS  OF  GALLIUM 
ARSENIDE  (Abstract),  by  A.  Perlmutter.  [1957]  [2]p. 

[AF  49(638)62]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  30-Feb.  2,  1957. 

Published  In  Bull.  Amer.  Phys,  Soc,,  Series  H,  v.  2: 

66-67,  Jan.  30,  1957. 

The  transmission  and  reflectivity  of  a  sample  of  n-type 
GaAs  have  been  measured  In  the  region  from  0.86  to 
25s .  The  free  carrier  absorption  Is  found  to  be  propor¬ 
tional  to  the  square  of  the  wavelength,  beginning  about 
7u ,  in  agreement  with  the  Drude  and  Kronlg  theory.  The 
effective  mass  of  the  conducting  electrons,  which  is' de¬ 
termined  from  these  data  and  the  carrier  concentration 

(6.9  x  1017  cm at  room  temperature),  is  found  to  be 
0.075  or  about  double  the  value  reported  from  thermo¬ 
electric  measurements.  Measurements  of  the  reflectivity 
as  a  function  of  the  wavelength  will  also  be  described. 

The  optical  energy  gap  was  found  to  be  about  1.35  ev,  a 
value  which  is  about  equal  to  that  found  previously.  A 
long  tail  at  the  absorption  edge  masks  the  possible  effect 
of  Indirect  transitions. 


MUF.03-.003 

Miami  U.  Dept,  of  Physics,  Coral  Gables,  Fla. 

EFFECTIVE  MASS  OF  ELECTRONS  IN  GALLIUM 
ARSENIDE,  by  L.  C.  Barcus,  A.  Perlmutter,  and  J. 
Callaway.  Mar.  5,  1958  [8]p.  lncl.  dlagrs.  (AFOSR-TN- 
58-152)  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  49(638)62  and  Offlcs  of  Naval 
Research)  AD  I5217B  Unclassified 

Presented  at  annual  meeting  of  the  Amer.  Phys.  Soc., 

New  York,  Jan.  29- Feb.  1,  1958. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  II, 

"v.  3:  M.  Jin.  34,  TVH. 

Also  published  In  Phys.  Rev.,  v.  Ill:  167-168,  July  1, 

rami  — 

The  optical  properties  of  n  type  gallium  arsenide  have 
been  studied  by  a  method  of  reflection  of  polarised  light 
from  a  surface  of  the  sample.  The  dielectric  suscepti¬ 
bility  has  been  determined  from  measurements  of  the 
index  of  refraction  n(l)  and  the  extinction  coefficient  K  In 
the  wavelength  region  between  0.78  and  22s .  The  suscep¬ 
tibility  has  been  used  to  calculate  the  effective  mass  of 
the  conduction  electrons.  It  has  been  found  that  K  has 
a  value  of  0.1  or  less  throughout  the  wavelength  range 
2  *  2 

used  and  that  n  (1)  •  11.06  -  el  .  The  value  of  the 
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effective  mass  0.43  ±  .005  mQ  obtained  supports  the 

hypothesis  that  the  minimum  ol  the  conduction  band  Is 
at  the  center  ot  the  Brillouin  zone. 

MUF. 03:004 

Miami  U.  Dept,  of  Physics,  Coral  Gables,  Fla. 

ELECTRON  ENERGY  BANDS  IN  SODIUM,  by  J. 

Callaway.  June  1958  [13]p.  lncl.  diagr.  tables,  refs. 
(AFOSR-TN-58-503)  (AF  49(638)62)  AD  158314 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  n, 
v.  3:  192,  May  1,  1958. 

Also  published  in  Phys.  Rev.,  v.  112:  322-325,  Oct.  15, 
1953. 

The  potential  energy  of  a  valence  in  sodium  is  repre¬ 
sented  by  the  function  V(r)  — 2/r  +  A e  ^r/r.  The 
second  term,  which  is  repulsive  in  character,  repre¬ 
sents  the  effect  of  the  core  electrons.  Values  for  A 
and  fi  are  determined  from  spectroscopic  data.  Energy 
levels  of  predominantly  s  and  p  symmetry  are  deter¬ 
mined  at  four  points  of  the  Brillouin  zone.  (Contractor's 
abstract) 

MUF.03:005 

Miami  U.  Dept,  of  Physics,  Coral  Gables,  Fla. 

FOURIER  COEFFICIENTS  OF  CRYSTAL  POTENTIALS, 
by  J.  Callaway  and  M.  L.  Glasser.  May  1958,  12p.  lnci. 
tables.  (AF08R-TN-58-504)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(538)62 
and  Office  of  Naval  Research)  AD  158315 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  112:  73-77,  Oct.  1,  1958. 

A  method  is  developed  for  the  calculation  of  the  Fourier 
coefficients  of  the  electrostatic  potential  of  a  given  dis¬ 
tribution  of  valence  electrons  in  a  solid.  The  valence 
electron  wave  functions  are  expressed  as  combinations 
of  orthogonalized  plane  waves.  The  treatment  takes  full 
account  of  the  nonspherical  character  of  the  atomic 
polyhedron.  Application  is  made  to  lithium.  (Contrac¬ 
tor's  abstract) 


MUF.03:006 

Miami  U.  Dept,  of  Physics,  Coral  Gabies,  FU. 
STUDIES  OF  ELECTRON  ENERGY  BANDS,  by  J. 


Callaway.  Final  technical  rept.  June  1958,  14p.  lncl. 
table,  refs.  (AFOSR-TR-5B-9B)  (AF  49(638)62) 

AD  162172  Unclassified 

A  summary  of  the  work  done  under  this  contract  is 
presented  and  a  list  of  the  publications  is  included.  The 
relativistic  effects  in  the  calculations  of  the  cohesive 
energies  of  the  alkali  metals  have  been  studied  and  re¬ 
ported  upon.  The  dependence  of  the  results  of  band  cal¬ 
culations  on  the  crystal  potential  assumed  has  been 
studied  with  respect  to  the  general  form  of  the  bands  and 
the  specific  calculations  using  a  pseudo-potential  for  cal¬ 
culations  of  energy  bands  in  sodium.  Further  information 
on  the  dependence  of  energy  bands  with  respect  to  the 
crystal  potential  assumed  can  be  obtained  from  study  of 
materials  which  have  similar  crystal  structure  but  dif¬ 
ferent  atomic  constituents.  The  effective  mass  of  gallium 
arsenide  has  beer,  determined  and  the  value  obtained 
indicates  that  in  GaAs  the  band  minimum  is  at  the  center 
of  the  Brillouin  zone.  Studies  on  the  Fourier  analysis  of 
crystal  potentials  by  means  of  an  orthogonal  plane  wave 
method  and  the  existence  of  surface  eigenstates  for  a 
finite  one -dimensional  lattice  have  been  carried  out. 


MUF.03:007 

Miami  U.  Dept,  of  Physics,  Coral  Gables,  Fla. 

SURFACE  STATES  IN  LINEAR  CHAINS,  by  H.  A.  Brown. 
Final  technical  rept.  Sept.  1958  [43]p.  lncl.  dlagrs. 
(AFOSR-TR-5B-128)  (AF  49(638)62)  AD  203493 

Unclassified 

The  additional  allowed  energy  levels  Introduced  in  the 
solution  of  a  finite  one-dlmensioual  lattice  as  compared 
with  the  states  allowed  Ln  a  non-terminating  lattice  have 
been  studied.  The  potential  in  each  cell  is  assumed  to 
be  symmetric  about  the  center  of  each  cell.  It  is  found 
that  the  surface  states  are  possible  even  in  the  case  ln 
which  there  is  no  crossing  of  energy  bands.  The  gener¬ 
alization  of  the  Bloch  theorem  to  Include  a  complex  wave 
vector  has  been  found  to  be  not  Justified  in  accounting  for 
the  finite  lattice.  It  has  been  concluded  that  the  restric¬ 
tion  of  using  the  generalized  Bloch  function  ln  this  case 
has  caused  the  error  in  the  assertion  of  the  impossibility 
of  surface  states  except  when  hands  cross.  The  only  re¬ 
striction  now  imposed  is  that  a  surface  state  cannot  pass 
through  a  cross-over  point  for  the  bands.  The  surface 
states  have  been  shown  to  occur  as  singlets  rather  than 
as  pairs  as  previously  asserted. 


MUF.03.008 

Mtaml  U.  [Dept,  of  Physics]  Coral  Gables,  Fla. 

SELF-CONSISTENCY  IN  BAND  CALCULATIONS  (Ab¬ 
stract),  by  M.  L.  Glasser  and  J.  Callaway.  [1958]  [l]p. 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  [AF  49(638)62]  and  Office  of  Naval  Re¬ 
search)  Unclassified 
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Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Chicago, 
I!!.,  Mi.-.  27-29,  1358. 

P'jb’iohert  In  Bull.  Amer.  Phys.  Sue.,  Series  II,  v.  3: 

146,  Mar.  27,  1958. 

It  has  been  a  usual  procedure  in  band  calculations  to 
include  the  effects  of  the  valence  electron  distribution 
by  assuming  It  to  consist  of  overlapping  spheres  of  uni¬ 
form  charge  density.  This  is  not  self-ccnsistent,  and 
a  procedure  has  been  developed  within  the  scope  of  the 
OFW  method,  for  taking  the  symmetry  and  radial  de¬ 
pendence  of  the  distribution  into  account.  A  valence 
ch»>‘g  j  distribution  in  the  unit  cell  is  obtained  from  an 
Initial  ostimate  of  the  electron  wave  functions  and 
Poisson's  equation  is  used  to  obtain  the  Fourier  coeffi¬ 
cients  of  the  desired  potential.  As  a  test,  the  procedure 
has  been  applied  to  silicon  and  the  results  compared 
with  those  obtained  from  a  spherical  approximation. 


MU0.01:002 

Miami  U.,  Oxford,  'hio. 

X-RAY  STUDIES  OF  METAL  HALIDES  IN  THE  MELT 
AND  IN  SOLUTION  (Abstract),  by  H.  L.  Ritter.  [1956] 
[l]p.  [AF  18(600)485]  Unclassified 

Presented  at  the  Soutiiwlde  Chemical  Conf.,  Memphis, 
Tenn.,  Dec.  8,  1956. 

The  calculation  of  a  radial  distribution  curve  from 
Debye-Scherrer  x-ray  patterns  of  liquids  by  the  method 
of  Warren,  Knitter,  and  Morningstar  has  been  carried 
out  for  certain  metal  halides  in  the  fused  state  and  in 
solution.  In  many  cases  a  clear  insight  into  the  struc¬ 
ture  of  the  liquid  is  afforded.  Thus  fused  aluminum 
chloride  appears  to  be  composed  of  Al^Clg  molecules 

of  determinable  structure;  indium  iodide  of  similar 
molecules  either  much  more  poorly  defined  or  partly 
dissociated  into  monomers  or  ions;  tin  (IV)  iodide  of 
tetrahedral  monomeric  molecules;  and  fused  cadmium 
iodide  U  a  curious  transition  between  the  known  struc¬ 
tures  of  the  crystalline  and  gaseous  state.  In  solution, 
Snl^  in  benzene  and  Cdlj  in  water  are  molecular,  the 

latter  showing  no  change  on  dilution.  Csl  in  water  shows 
little  evidence  of  association;  Balj  and  Lalj  in  water 

show  considerable  structure  dje  either  to  ion  associa¬ 
tion  or  hydration. 

MUO.0 1.003 

Miami  U.,  Oxford,  Ohio. 

AN  X-HAY  STUDY  OF  WATEH  SOLUTIONS  OF 
CADMIUM  IODIDE,  by  G.  R.  Simmons  and  H.  1..  Ritter. 
[1958]  [ 2 Jp.  (A  FOSR - TN - 58 - 40)  (A F  18(600)485) 

AD  148081  Unclassified 


Patterns  of  x-ray  diffraction  have  been  obtained  for 
water  solutions  of  cadmium  iodide  having  various  con¬ 
centrations  of  which  0.042  mol  ratio  of  CcH^/H^O  is  a 

nearly  saturated  solution.  Using  crystai-monochromated 
Mo-K**  radiation,  three  exposures  were  made  o'  each 
solution,  each  ranging  from  66  iu  GO  hr.  Bidial  distri¬ 
bution  curves  for  the  solutions  were  computed  by  means 
of  the  Fourier  analysis  of  Warren.  The  great  visual 
difference  in  diffraction  patterns  of  CrT^  solutions  as 

compared  with  Bal^  solutions  indicates  that  there  is  a 

considerable  difference  in  solute  structure.  A  difference 
anticipated  by  knowledge  of  the  fact  that  Cdlg  is  much 

less  ionized  than  Balg. 

MUQ.01:004 

Miami  U.,  Oxford,  Ohio. 

AN  X-RAY  STUDY  OF  WATER  SOLUTIONS  OF 
BARIUM  IODIDE,  by  A.  K.  Prince,  P.  Bender,  and  H. 

L.  Ritter.  (1958]  [21]p.  tncl.  lllus.  table.  (AFOSR-TN- 
58-1071)  [AF  18(600)485]  AD  207240  Unclassified 

Presented  at  meeting  of  the  Phys.  and  Inorg.  Chem.  Div. 
of  the  Amer.  Chem.  Soc.,  Miami,  Fla.,  Apr.  7-12,  1957. 

Abstract  published  in  131st  meeting  of  the  Amer.  Chem. 
Soc.  Abstracts  of  tapers,  1957,  p.  44-R-45-R. 

X-ray  patterns  have  been  obtained  for  different  concen¬ 
trations  of  barium  iodide  solutions  In  water.  Radial  dis¬ 
tributions  were  derived  by  the  method  of  Warren,  Krutter, 
and  Morningstar,  all  showing  significant  features  in  the 
regions  of  2.8,  3.7  to  4.0,  and  5.0  to  6.5A.  The  llrst  is 
identified  with  the  0-0  distance  in  water  and  the  Ba-0 
distance  in  hydrated  Ba*+.  The  shift  of  the  position 
this  feature  with  concentration  and  the  excess  of  Its  a.-.  - 
soc  la  ted  area  over  that  of  the  corresponding  peak  in  water 
make  possible  estimates  of  hydration  numbers  and  dio  - 
tincf  i.  A  hydration  distance  of  2.6A  and  hydration  num- 
bfrr  ranging  from  7  in  saturated  solution  to  12  lr.  dilute 
solution  are  consistent  with  curves  observed  in  this 
study.  Peaks  near  3.8A  range  monotonies lly  from  3.7A 
in  saturated  to  4.04  in  dilute  solution.  These  distances 
are  identified  with  the  Ba-I  distance  in  crystalline 
barium  Iodide  and  provide  evidence  of  Ion  association 
in  solution.  Decrease  in  peak  prominence  and  shift  in 
peak  position  agree  with  the  notion  that  ion  association 
should  decrease  with  concentration.  Broader  humps  in 
the  5  to 6. 5 A  region  are  explained  on  the  basis  of  loose, 
incipent  ion  clusters. 


MSU. 01:001 

Michigan  State  U.  Dept,  of  Physics  and  Astronomy, 
East  Lansing. 

THE  USE  OF  A  SAMARIUM  LOADED  LIQUID 
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SCINTILLATOR  FOR  THE  DETERMINATION  OF  THE 
147 

HALF-LIFE  OF  Sm  ,  by  G.  B.  Beard  and  W.  H. 

Kelly.  June  18,  1958  [7]p.  inci.  diagrs.  (AFOSR-TN- 
58-497)  (A  F  49(638)10)  AD  158307;  PB  135616 

Unclassified 

Alsu  published  in  Nuclear  Phys.,  v.  8:  207-209,  Sept. 
1958. 

An  Investigation  of  the  use  of  metal  loaded  organic 
iiquid  scintillators  for  the  study  of  long  lived  alpha 
emitters  has  been  carried  out.  The  method  was  checked 
using  a  samarium  loaded  scintillator.  A  specific  activity 

corresponding  to  a  half-life  of  (1.28  ±  0.04)  x  101*  yr 
147 

for  the  alpha  decay  of  Sm  was  found.  This  is  in 
agreement  with  the  published  half-life  measured  using 
a  different  technique.  (Contractor's  abstract) 

MSU.02:001 

Michigan  State  U.  Dept,  of  Physics  and  Astronomy, 

East  Lansing. 

RESIDUAL  RESISTIVITY  OF  COPPER  AND  SILVER 
ALLOYS.  THE  PERIOD  DEPENDENCE,  by  F.  J.  Btatt. 
June  15,  1957,  lOp.  diagrs.  tables,  refs.  (AFOSR-TN- 
57-315)  (AF  49(638)70)  AD  i 32386  Unclassified 

Also  published  in  Phys.  Rev.,  v.  108:  285-290,  Oct.  15, 
1957. 

Attention  is  given  to  the  fact  that  polyvalent  impurities 
of  the  Ag  period  of  the  periodic  table  give  rise  to  a 
smaller  residual  resistivity  in  both  Cu  and  Ag  than  do 
polyvalent  impurities  belonging  to  the  Cu  period.  An 
explanation  of  this  expert  mental  resuit  is  presented 
which  is  based  on  a  modification  of  the  Friedel  sum 
rule  suggested  by  Harrison  by  which  one  may  take  lat¬ 
tice  distortion  into  account.  The  calculated  results  re¬ 
flect  the  qualitative  features  of  the  experimental  data 
and,  moreover,  lead  to  better  quantitative  agreement 
between  tlieoiy  and  experiment  tiian  previous  calcula¬ 
tions  based  on  the  free  electron  model.  The  occurrence 
of  a  similar  period  dependence  of  the  thermoelectric 
power  of  these  ailoy  systems  is  suggested  and  is  being 
investigated. 


MSU. 02:002 

Michigan  State  U.  Dept,  of  Physics  and  Astronomy, 

East  Lansing. 

RESIDUAL  RESISTIVITY  OF  GOLD  ALLOYS:  DEPEND¬ 
ENCE  ON  PERIODIC  TABLE,  by  F.  J.  BUtt.  Aug.  28. 
1957  [i2]p.  inci.  diagrs.  tables,  refs.  (AFOSR-TN-57- 
503)  (AF  49(638)70)  AD  136493  Unclassified 

Also  published  in  Phys.  itev.,  v.  108:  1204-i206,  Dec.  1, 
1857. 


MSU.  02:001  -  MSU. 02:004 


The  residual  resistivities,  AP,  of  dilute  alloys  of  Au 
were  calculated  by  a  method  suggested  earlier  (item  no. 
MSU.02:001).  With  the  exception  of  those  for  Au-Cu  and 
Au-Ag  alloys,  the  calcuUted  resistivities  agreed  reason¬ 
ably  well  with  the  observed  residual  resistivities.  The 
numerical  results  differed  from  the  observed  resis¬ 
tivities  by  significant  amounts,  especially  for  Z  =  2, 
where  Z  is  the  valence  difference  between  solute  and 
solvent  atoms.  The  dependence  of  Ao  on  the  row  of  the 
periodic  table  which  the  solute  occupies  is  reflected  In 
the  calculated  values  for  the  ratios  Au(Cu)/AuAg).  The 
influence  of  Z  and  ol  'lattice  strain  due  to  the  soiute  may¬ 
be  taken  into  account  by  the  modification  of  the  Frieds', 
sum  condition  (Advances  in  Phys.,  v.  3:  446,  1954),  ex¬ 
cept  when  Z  -  0  where  differences  in  the  core  potential 
are  important. 


MSU. 02:003 

Michigan  State  U.  Dept,  of  Physics  [and  Astronomy] 

East  Lansing. 

THE  MAGNETIC  SUSCEPTIBILITY  OF  METALS,  by 
F.  J.  BUtt.  Sept.  12,  1958  [3]p.  inci.  table.  (AFOSR- 
TN-58-287)  (A F  49(638)70)  AD  154191  Unclassified 

Aiso  published  In  Jour.  Phys.  Chem.  Solids,  v.  6:  301- 
303,  Aug.  1958. 

A  discrepancy  has  been  found  to  exist  between  the  theo¬ 
retical  values  for  the  diamagnetic  susceptibility  of  the 
conduction  electrons  in  the  close-packed  monovalent 
metals  and  the  values  obtained  by  subtracting  the  ex¬ 
perimental  value  for  the  susceptibility  of  the  electrons, 
spin  from  the  total  susceptibility.  An  Interaction  sua 
ceptibility  Is  proposed  simitar  to  that  log/osted  by 
Jones  (Proc.  Roy.  Soc.  London,  A240:  321,  1957)  for  the 
interaction  of  the  conduction  electrons  and  the  lattice 
vibrations.  TTte  correction  afforded  by  this  extra  sus¬ 
ceptibility  has  the  right  sign  and  the  magnitude  neces¬ 
sary  to  bring  calculated  and  experimental  results  into 
substantial  agreement  is  not  unreasonably  targe. 


MSU. 02:004 

Michigan  State  U.  [Dept,  of  Physics  and  Astronomy] 

East  Lansing. 

DIPOLE  SCATTERING  IN  SEMICONDUCTORS,  by  R. 

R.  Slocum.  June  23,  1958,  5p.  (AFOSR-TN-58-472) 

(AF  49(638)70)  AD  158283  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  St. 

Louis,  Mo.,  Nov.  29-30,  1957. 

Abstract  published  in  Buli.  Amer.  Phvs.  Soc.,  Series  II, 
v.  2:  346,  Nov.  29,  1957. 

Recent  work  on  the  interaction  of  defects  in  semiconduc 
tors  has  suggested  that  ion-pairs  are  formed  and  that 
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dipole  scattering  effects  In  these  substances  should  be 
considered.  Using  a  formulation  due  to  Massey  for 
scattering  centers  of  polar  symmetry,  the  cross-section 
for  dipole  scatterers  has  been  calculated,  and  subse¬ 
quently  a  relaxation  time  obtained.  Comparison  of  this 
relaxation  time  with  that  of  Conweil  and  Welsskopf  for 
Ionized  impurities  and  that  for  neutral  Impurities 
showed  that  over  all  temperature  ranges,  the  dipole 
scattering  is  negligible  with  respect  to  both.  The  re¬ 
laxation  time  for  the  dipole  scattering  process  exhibits 
i 

an  energy  dependence  of  E  .  (Contractor's  abstract, 
modified) 

IK.)  4:091 

Michigan  U.  Dept,  of  Aeronautical  Ebgir*ering, 

Ann  Arbor. 

FLOW  FIELD  OF  A  BUNSEN  FLAME,  by  M.  S.  Uberoe, 
A.  M.  Kuethe,  and  H.  R.  Menkes.  [Final  rept.]  May  14, 
1957  [29]p.  tncl.  Ulus,  dlagrs.  (AFOSR-TR-58-95) 

(AF  18(600)1512)  AD  132444  Unclassified 

Also  published  In  Phys.  Fluids,  v.  1:  150-158,  Mar.- 
Apr.  1 650. 

The  flow  field  of  a  2-dim cnalonal  Bunsen  flame  Is  ex¬ 
amined  by  approximating  the  zone  of  combustion  by  a 
surface  of  discontinuity  across  which  the  density  drops 
and  normal  velocity  increases.  Even  though  the  flow  of 
unburned  gases  Is  potential,  the  flow  of  the  burned  gases 
Is  always  rotational  which  1s  therefore  not  amenable  to 
complete  analysis.  Interaction  of  flame  shape  and  flow 
field  la  obtained  analytically  and  exnerlmentally.  The 
entire  flow  field  of  ur.bumed  and  burned  gases  !«  mapped 
by  taking  stroboscopic  photographs  of  small  particles 
suspended  In  the  combustible  gases.  The  measured 
flow  field  la  considered  In  the  light  of  the  above  analysis. 
(Contractor's  abstract) 


MIC. 15:001 

Michigan  U.  Dept,  of  Mathematics,  Ann  Arbor. 

ON  CURVATURE  AND  CHARACTERISTIC  OF 
HOMOGENEOUS  SPACES,  by  H.  Samelson.  Jan.  1958, 
18p.  (AFOSR-TN- 57-572)  (AF  49(638)104) 

AD  13655?  Unclassified 

Also  published  In  Mich.  Math.  Jour.,  v.  5:  13-18, 

Jan.  1551  - 

Let  G  be  a  compact  connected  Lie  group,  U  a  closed 
subgroup  of  G,  and  M  »  G/U  be  the  homogeneous  space 
formed  by  the  left  coaeta  of  U.  A  simple  geometric 
proof  la  given  of  the  fact  that  all  values  of  the  sectional 
Rlemannlan  curvature  of  M,  In  the  Induced  Riemannlaz 
metric,  are  nonnegative.  A  new  proof  is  given  of  the  tact 
that  the  Euler-Polncart  characteristic  \(M)  of  M  Is  non- 
negative  and  is  positive  exactly  If  U  is  of  maximal  rank. 


MIC.  15:002 

Michigan  U.  Dept,  of  Mathematics,  Ann  Arbor. 

POINCARE  DUALITY  IN  HOMOLOGY  MANIFOLDS, 
by  F.  A.  Raymond,  [1958]  [71]p.  lncl.  dlagrs.  refs. 
(AFOSR-TN-58-457)  (AF  49(838)104)  AD  158264 

Unclassified 

The  problem  Is  studied  which  considers  the  conditions 
which  must  be  Imposed  on  a  topological  space  X  such 
that  there  exists  an  Isomorphism  between  the  p-dimen- 
slonal  terms  of  the  homology  sequence  of  X  and  the 
(n-p) -dimensional  terms  of  the  Cech  cohomology  se¬ 
quence  of  X  such  that  naturallty  holds.  A  suitable  ho¬ 
mology  Is  defined  on  the  space  like  a  singular  homology 
and  the  Potncari  and  Alexander- Pontrjagln  duality  iso¬ 
morphisms  are  studied  for  combinatorial  manifolds  of 
dimension  n.  Chapters  1  and  2  give  a  very  general  con¬ 
cept  of  chains  and  homology.  The  definition  of  homology 
manifolds  and  the  proofs  oi  scryral  theorems  are  given, 
which  enable  the  uses  of  the  algebraic  duality  cohomology 
theorem  of  H.  Cartan.  The  problem  of  the  dimension 
of  a  closed  set  without  any  interior  Is  resolved  in  Chap¬ 
ter  m  by  the  characterization  of  interior  and  boundary 
points  of  closed  subsets  of  homology  manifolds. 


MIC.  15:003 

Michigan  U.  Dept,  of  Mathematics,  Ann  Arbor. 

THE  ACTIONS  OF  THE  GROUPS  SO(3)  AND  Sp(l)  ON 
THE  SPHERE  Sf  AND  Sj,  by  R.  W.  Richardson.  [1958] 

Sip.  lncl,  refs.  (AF06R-TN-58-488)  (A F  49(838)104) 

AD  158296  Unclassified 

All  actions  to  within  equivalence  of  SO(3),  the  group  of 

j 

proper  orthogonal  transformations  of  S  ,  and  Sp(l),  the 
group  of  unit  quaternions,  are  considered  on  the  4-dl- 

menslonal  sphere,  s\  and  the  5-dlmanalonal  sphere, 

S®.  No  differentiability  assumptions  are  made.  Re¬ 
striction  was  made  to  cases  In  which  there  exists  a  3- 
dimenslonal  orbit.  Thro  theorems  are  proved  which 
characterize  the  orbit  space  If  a  compact  Lie  group  acts 
on  the  n-sph*re  with  (n-1)-  or  (n-2)-dlmenslonal  orbits. 

Actions  of  SO(3)  and  Sp(l)  on  S*  are  all  linear.  Within 
equivalence,  there  arc  exactly  2  actions  of  80(3)  on 

8*  and  one  effective  action  of  Sp(l)  on  8*.  There  is 

only  one  action  of  Sp(l)  on  8®  which  is  effective  and  It  Is 
linear.  There  are,  at  most,  3  such  actions  of  80(3)  on 

5 

S  .  The  of  them  are  linear.  An  Indecisive  theorem  re¬ 
garding  the  possible  nonlinear  action,  states  that  there 

5 

Is,  at  most,  one  action  of  80(3)  on  8  ,  such  that  all  orbits 
are  either  3-dimensioual  or  fixed  points.  9uch  an  action 

exists  only  If  S®  Is  homeomorph'c  to  the  double  suspen¬ 
sion  of  SO(S)/Hj. 


472  « 
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Michigan  U.  [Dept,  ol  Mathematics]  Ann  Arbor. 

ACYCLIC  CONTINUA  IN  THE  PLANE  AND  QUASI¬ 
COMPLEXES,  by  J.  E.  Keisler.  July  1058,  15p. 
(AFOSH-TN-58-656)  (AF  40(838)104)  AD  183187; 

PB  138080  Unclassified 

Quasi-complexes,  s  class  of  spaces  to  which  the 
Lefsehetz  fixed  point  formula  applies,  are  related  to 
finite  Euclidean  complexes,  all  parallelotopes,  and 
all  snake-like  continue.  It  is  demonstrated  that  there 
are  acyclic  plane  continus,  possessing  the  fixed  point 
property,  which  are  not  quasi-complexes,  even  in  the 
event  of  a  T-like  plane  continuum.  A  covering  is  a 
finite  open  covering  and  an  (-covering  of  a  metric 
space  is  a  covering  such  that  the  diameter  of  each  ele¬ 
ment  of  the  covering  is  less  than  (.  For  coverings 
Aj,  A2  such  that  Aj  refines  Aj(Aj  >  Aj),  N(A^)  denotes 

the  complex  which  is  the  nerve  of  the  covering  Aj  and 

v(t,2)  denotes  one  of  the  projection  chain  maps 
»(l,2):N4Aj)  -  NlAg)  induced  by  the  inclusion  map. 

For  s  an  element  of  the  covering  A,  Sta  is  the  union  of 
all  those  elements  of  A  which  Intersect  a.  Aj  star 

refines  Aj(Aj  »  Aj)  if  the  covering  C,  whose  elements 

are  the  sets  Sta  for  all  a  which  sre  elements  of  Aj, 

refines  Aj.  Further  definitions  are  given  and  proofs 

of  lemmas  and  corollaries  Introduced. 


MIC.  15:005 

Michigan  U.  Dept,  of  Mathematics,  Ann  Arbor. 

THE  TORSION  OF  SHAFTS  OF  VARYING  CIRCULAR 
CROSS  SECTIONS,  by  H.  L.  Hunzeker.  Oct.  1058,  85p. 
incl.  diagrs.  refs.  (AF06R-TN-58-  738)  (AF  40(838)104) 
AD  201504;  PB  137830  Unclassified 

The  torsion  of  a  shaft  of  varying  circular  cross  sections 
is  considered.  The  problem  is  the  following:  The  elas¬ 
tic  body  under  consideration  is  s  solid  of  revolution 
with  plane  ends  perpendicular  to  the  axis  of  revolution, 
and  the  body  is  twisted  by  twisting  couples  applied  to 
the  ends.  It  is  desired  to  find  the  components  of  stress, 
strain,  and  displacement  throughout  the  body.  The  chap¬ 
ters  discuss  the  following  topics:  I.  The  fundamental 
equations  of  elasticity  are  considered  and  reduced  for 
the  case  of  the  torsion  of  a  shaft  of  varying  circular 
cross  sections,  using  a  tenaorlal  approach  from  Hay. 

II.  The  torsion  of  a  hollow  prolate  ellipsoidal  shaft  and 
of  a  shaft  of  nearly  uniform  cross  sections  with  an  ar¬ 
bitrary  prolate  ellipsoidal  csvlty  is  considered  for  non- 
orthogonal  coordinates.  Ol.  Hay's  analysis  obtains  the 
solution  to  the  Saint  Venant  torsion  problem  for  a  shaft 
of  nearly  uniform  cross  sections  with  an  arbitrary  sym¬ 
metrically  located  oblate  ellipsoidal  cavity.  IV.  A  re¬ 


MIC.  15:004,  005;  MIC.  18:001 


suit  is  given  for  the  torsion  of  s  shaft  bounded  by  a  por¬ 
tion  of  an  arbitrary  hyperboloid  of  revolution  of  two 
sheets,  in  classicsl  elliptical  coordinates.  V.  Consid¬ 
eration  is  given  to  the  torsion  of  a  general  shaft  of  vary¬ 
ing  circular  cross  sections. 


MIC.  16:001 

Michigan  U.  [Dept,  of  Mathematics]  Ann  Arbor. 

ASYMPTOTIC  THEORY  OF  SECOND  ORDER  DIFFER¬ 
ENTIAL  EQUATION3  WITH  TWO  SIMPLE  TURNING 
POINTS,  by  N.  D.  Kazarinoff.  [1058]  [22]p.  incl.  diagrs. 
(AFOSR-TN-58-485)  (AF  40(638)162)  AD  216117 

Unclassified 

Also  published  in  Arch.  Rational  Mech.  Anal.,  v.  2:  126- 
150,  1058! 

The  author  considers  secood  o'-er  ordinary  linear  dif¬ 
ferential  equations  of  the  form 

(1)  d2y/ds2  -  X2P(.,  A)y  .  0, 

where  P(s,  X)  -  p^(s)X'^  is  analytic  in  s  in  s  region 

D  of  the  complex  plane  s  and  in  X  for  I X  |  >  N,  and  where 
P0(s)  has  exactly  two  simple  zeros  a,  9  in  the  interior  of 

D  (two  turning  points  in  the  terminology  now  well  known 
after  the  work  of  Lange r).  As  in  Langer’s  theory,  which 
has  s  great  besring  in  the  present  paper,  the  problem  is 
to  find  asymptotic  expansions  for  the  solutions  of  (1) 
uniformly  valid  in  D  for  |X|  -  ♦  -.  The  equation  (1)  is 
transformed  first  into  an  analogous  equation  of  the  form 

(2)  d2u/dz2  -  A2Q(z,  X)  .  o, 

where  Q(z,  X)  .  t^U)!'5,  qQ(z)  -  z2  -  1,  and  Q(z,  X) 

is  analytic  in  s  region  R  containing  the  two  turning  points 
z  •  *  i  in  its  Interior.  The  main  point  consists  in  taking 
as  "leading  terms”  of  the  asymptotic  expansion  for  (2), 
or  "first  spproximation”,  the  solutions  of  the  Weber  equa- 

^on  2  2  2 

d  V/dt  ♦  [v/2  -  t/4]V  -  0,  which  is  here 

tranaformed  into  d2v/dt2  —  A2]^2  —  1)  ♦  X  2c  ♦  ...]v  •  0, 
by  a  convenient  change  of  variables  and  choice  of  the 
parameter.  Finally,  as  in  Langer's  theory,  successive 
approximations  are  defined,  the  nth  approximation  sat¬ 
isfying  an  equation  of  the  same  form,  where  the  expres¬ 
sion  in  brackets  coincides  with  Q(z,  X)  up  to  the  terms 
of  degree  n  —  1  in  X.  Previous  results  of  Lsnger’  and 
McKelvey  are  used.  It  is  then  proved  that  the  nth  ap¬ 
proximation  is  a  valid  asymptotic  expansion  to  n  ♦  1 
terms  of  solutions  of  (2).  Specific  hypotheses  are  made 
during  the  process  which  cannot  be  referred  to  here. 

The  behavior  of  the  solutions  of  equation  (2)  are  known 
Inasmuch  as  one  knows  the  behavior  of  the  Weber  func¬ 
tions,  which  sre  the  lending  terms  of  the  expansion.  In 
particular,  results  of  Erddlyi,  Kennedy  and  McGregor 
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are  used.  An  algorithm  la  given  to  determine  recursive¬ 
ly  the  terms  of  the  asymptotic  expansions  of  these  Weber 
functions.  (Math.  Rev.  abstract) 


MIC. 17:001 

Michigan  U.  Dept,  of  Physics,  Ann  Arbor. 

PHOTOGRAPHIC  SEQUENCE  EXPOSURE  EXPERI¬ 
MENT,  by  J.  H.  Enns  and  E.  Katx.  Feb.  2,  1957  [7]p. 
lncl.  lllus.  dlagrs.  tables.  (AFOSR-TN-57-53)  (AF  49- 
(838)69;  continuation  of  AF  18(600)750)  AD  115092 

Unclassified 

Also  published  In  Jour.  Opt.  Soc.  Amer.,  v.  47:  758-764, 
Aug.  l6S7. 

An  Instrument  Is  described  which  has  been  built  for  the 
automatic  recordlrg  of  sequence  exposures  on  4  x  10-ln. 
photographic  plates.  Twelve  shutter  slides  are  Inde¬ 
pendently  timed  so  tha)  on  one  plate  up  to  384  4  x  5-mm 
rectangles  can  be  uniformly  exposed  to  high  and  low  In¬ 
tensity  radiation.  The  present  design  is  for  an  Intensity 
ratio  of  100:1,  where  both  Intensities  are  below  optimum. 
With  minor  modifications  the  Instrument  can  be  con¬ 
verted  to  operate  at  other  intensity  ratios.  The  densi¬ 
tometer  readings  are  checked  from  calibration  strip  da¬ 
ta  placed  adjacent  to  the  sequence  exposures.  The  cor¬ 
rected  data,  following  conversion  to  Seidel  values,  are 
plotted  as  families  of  characteristic  curves,  with  the  se¬ 
quels*  exposure  ratio  as  the  constant  parameter.  Iso- 
dense  loop  data  are  read  from  the  curves  at  the  Intersec¬ 
tion  with  a  line  drawn  parallel  to  the  exposure  axis.  A 
theoretical  discussion  of  lsodense  loops  is  presented 
which  Is  based  on  the  hypothesis  that  for  lsodense  expos¬ 
ures  the  probability  of  rendering  the  last  grains  devel¬ 
opable  must  be  equal.  It  Is  shown  how  this  method 
should  yield  the  limiting  slope  of  the  low  Intensity  failure 
curve  and  the  minimum  number  of  quanta  absorbed  by 
the  average  grain  to  become  developable.  Preliminary 
results  presented  here  for  Eastman  Kodak  Emulsion 
Type  33  are  within  expectation. 


MIC. 17:002 

Michigan  U.  [Dept,  of  Physics]  Ann  Arbor. 

PHOTOGRAPHIC  EMULSION  STUDIES  BY  THE  SE¬ 
QUENCE  EXPOSURE  EXPERIMENT  (Abstract),  by 
J.  H.  Enns  and  E.  Katz.  [1958]  [i]p.  [AF  49(638)69] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Chicago, 
ill.,  Mar.  27-29,  1953. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  □,  v.  3: 

100,  Mar~l7.  1958. 

The  basic  principles  of  the  photographic  sequence  ex- 
perim-nt  are  reviewed  briefly,  an.'4  experimental  data  for 


several  emulsion  types  are  presented  and  discussed. 

The  results  show  that  the  just  developable  grain  of  a 
commercial  emulsion,  color-sensitized  in  the  blue,  la  a 
perfect  (or  nearly  so)  absorber  of  all  Incident  photons  at 
43 58 A.  More  extensive  data  (varying  average  grain  size, 
total  and  Internal  image  development)  Is  presented  for  a 
pure  sliver  bromide  emulsion  of  minimum  sulfur  sensi¬ 
tization.  An  Interesting  result  for  this  emulsion  type  Is, 
among  other  things,  an  Increase  in  the  absorbed  photons 
determined  for  the  just  developable  grain  with  Increasing 
grain  size  or  Increasing  senr.;tlvity.  This  effect  Is  dis¬ 
cussed  on  the  basis  of  dispersed  latent  Image  formation 
due  to  an  increase  In  the  number  of  effective  trapping 
centers  per  grain. 


M1C.17:G03 

Michigan  U.  Dept,  of  Physics,  Ann  Arbor. 

GALVANOMACNETIC  CONSTANTS  OF  BISMUTH 
BETWEEN  120*  AND  300%  by  E.  Katz  and  W. 
Tantrapom.  [1958]  [9]p.  lncl.  tables.  [AF  49(638)69] 

Unclassified 

Published  in  Proc.  Intemat'l.  Conf.  on  Electronic 
Properties  of  Metals  at  Low  Temperatures,  Geneva, 

N.  Y.  (Aug.  25-29,  1958),  Schenectady,  N.  Y.,  General 
Electric  Research  Lab.,  1958,  p.  141-149. 

The  effect  of  a  weak  magnetic  field  B  on  the  components 
p^  of  the  electrical  resistivity  tensor  Is  described  by  a 

series  of  constants,  called  brackets,  which  have  been 
enumerated  systematically  by  Kao  and  Katz: 

p  (B).E  Z  L  fm-p.p,n-mlBim-pBiPBsn'm 

1  n>0  m-0  p-0 

Tbs  values  of  all  brackets  up  to  terms  corresponding  to 
the  fourth  power  of  B  (n  i  4)  were  measured  by  W. 
Tantrapom  for  single  crystals  of  bUmuth  in  tha  temper¬ 
ature  range  120*  -  300*K.  Moreover  the  tern  erature 
dependence  of  the  brackets  with  n  »  5,  6  was  established 
for  a  few  cases.  Experimental  procedures  are  dis¬ 
cussed.  The  temperature  dependences  found  do  not  fit 
conventional  trial  functions  but  are  well  described  by 
the  empirical  formula 

!n)  «  T  T e'^n^  for  n  £  4. 

Here  T  differs  for  each  bracket  but  0^  only  depends  on 
n.  The  latter  feature  enabled  us  to  obtain  0  also  for 

2n  n 

n  »  5,  6.  It  is  found  that  0  -  for  n (  6. 

n  n  ♦  4 

Comparison  with  results  of  other  authors  is  discussed. 
(Contractor's  abstract) 
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Michigan  U.  (Engineering  Research  Inst.]  Ann  Arbor. 

STUDIES  OF  TRANSITION  TO  TURBULENT  FLOW  IN 
A  TUBE,  by  A.  M.  Kuethe  and  K.  R.  Raman.  (  1.657]  2p. 
[AF  18(600)350]  Unclassified 

Also  published  in  Proc.  Ninth  Internat'l.  Congress  of 
Appl.  Mech.,  Brussels  (Belgium)  (Sept.  5-13,  1656), 
v.  3:  346,  1857. 

The  work  Is  a  continuation  of  previous  work  (Item  no. 
MIC.04:001)  In  which  It  was  shown  that  fully  developed 
laminar  Dow  in  a  circular  tube  is  stable  to  small  dis¬ 
turbances.  In  the  continuation  of  the  work,  two  types 
of  disturbances  were  Introduced  in  the  flow  at  a  tube 
Reynolds  number  of  4000.  The  first  consisted  of  an 
annular  ring  of  0.0625-ln.  diameter  wire  extending  from 
0.68  to  0.78  radius;  the  second  was  an  annular  0.0615-ln. 
projection  from  the  wall.  Measurements  of  longitudinal 
and  radial  velocity  fluctuations  and  turbulent  shearing 
stresses  were  obtained  with  a  hot -wire  anemometer. 
Traverses  were  made  at  various  distances  up  to  48 
diameters  downstream  of  the  disturbances.  A  brief 
discussion  of  the  Investigations  Is  Included. 


MIC  .05:004 

Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

BRILLOUIN  ZONE  THEORY  AND  PHOTOGRAPHIC 
LATENT-IMAGE  STUDIES,  by  G.  B.  Spence,  R.  L. 
Martin  and  others.  Final  rept.  Mar.  1657,  28p.  lncl. 
lllus.  dlagrs.  tables.  (Rept.  no.  2158-8- F)  (AFQSR- 
TR-57-22)  (AF  18(600)750;  continued  by  AF  48(638)66) 
AD  120475  Unclassified 

A  theoretical  study  is  made  of  Brlllouln  tones,  with 
special  regard  to  the  question  of  the  appearance  of 
energy  gaps.  It  has  a  bearing  on  the  Jones-Hume- 
Rothery  theory  of  the  physical  properties  of  binary  sub¬ 
stitutional  alloys.  An  InvestigaUon  Is  undertaken  as 
part  of  a  plan  to  check  the  consequences  of  theories  of 
the  photographic  latent-image  formation,  with  a  view 
toward  finding  the  number  of  atoms  necessary  to  form 
a  developable  speck  of  latent-image  silver.  This  study 
deals  with  the  dependence  of  low-intensity  reciprocity 
failure  on  grain  size,  other  factors  being  unchanged. 
Another  Investigation  Is  undertaken  as  part  of  a  plan  to 
check  the  consequences  of  theories  of  the  photographic 
latent-image  formation,  with  a  view  toward  finding  the 
number  of  atoms  necessary  to  form  a  developable  speck 
of  latent-image  silver.  This  Investigation  is  based  on 
the  order  principle  which  rests  on  the  hypothesis  that 
for  uodense  exposures  the  probability  of  rendering  the 
last  grains  developable  must  be  equal.  This  Investiga¬ 
tion  utilizes  lsodense  data  obtained  from  the  sequence 
exposure  experiment.  (Contractor's  abstract) 
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Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

THEORY  OF  HYDROGEN  LINE  BROADENING  IN  HIGI1- 
TEMPERATURE  PARTIALLY  IONIZED  GASES,  by  A. 

C.  Kolb  and  O.  Laporte.  Mar.  1657,  155p.  lncl.  lllus. 
dlagrs.  tables,  refs.  (Rept.  no.  2186-3-T)  (AFOSR- 
TN-57-8)  (AF  18(600)683)  AD  115040  Unclassified 

An  investigation  is  undertaken  to  star1/  theoretically  the 
broadening  of  the  hydrogen  Balmer  lines  observed  in 
the  radiation  of  high-temperature  partially  Ionized  gases. 
The  theory  Is  based  on  the  classical  path  approximation 
for  the  motion  of  the  perturbers.  The  general  problem 
of  the  broadening  of  a  group  of  lines  arising  from  tran¬ 
sitions  between  "nearly  degenerate"  states  is  considered. 
The  method  employed  is  not  restricted  by  the  usual  as¬ 
sumption  of  binary  collision.  The  formalism  is  subse¬ 
quently  specialized  to  the  case  where  the  broadening  due 
to  the  Interactions  between  an  ensemble  of  Ions  and  a 
hydrogen  atom  can  be  treated  as  a  static  perturbation. 
The  validity  of  this  approximation  Is  discussed  in  detail. 
The  static  ion  field  removes  the  normal  degeneracy  of 
the  states  of  the  hydrogen  atom.  The  hlgh-veloclty  elec¬ 
trons  present  in  the  electrically  neutral  plasma  are  then 
shown  to  cause  phase  changes  and  transitions  between 
these  nearly  degenerate  states.  The  phase  shifts  due  to 
adiabatic  effects  and  the  collision-induced  transitions 
due  to  nonadiabatic  effects  are  of  comparable  importance 
as  sources  of  broadening  by  electrons.  The  resultant 
profile  caused  by  the  electron-atom  collisions  Is  then 
averaged  over  the  static  Ion  field  splitting  with  the 
Holts  mark  distribution  function.  Series  expansions  for 
the  line  profile  are  obtained  which  reduce  to  the 
Holtsmark  expansion  for  zero  electron  density  and  to 
the  dispersion  distribution  for  zero  Ion  density.  The 
principal  result  of  these  calculations  is  that  both  Ions 
and  electrons  must  be  taken  Into  account  In  the  deriva¬ 
tion  of  Balmer  line  absorption  coefficients.  (Contrac¬ 
tor's  abstract) 


MIC. 06:006 

Michigan  U.  [Engineering  Research  Inst.]  Ann  Arbor. 

C2  AND  CN  EMISSION  IN  THE  ilHOCK  TUBE,  by  G. 

Charatls,  L.  R.  Doherty,  and  T.  D.  Wlikerson.  [1657] 
(2]p.  lncl.  Ulus.  (A FOSR-TN- 57-505)  (AF  18(600)883) 

Unclassified 

Also  published  In  Jour.  Chem.  Phya.  v.  27:  1415-1416, 
Dec.  1657. 

The  C2  and  CN  band  emission  produced  by  shock  waves 

In  rare  gases  is  studied  *o  determine  the  mechanism 
which  produces  the  luminosity.  Experiments  lrt  which 
small  amounts  of  CH^,  CjHj  and  mixtures  of  CH^  and 

NHj  were  Introduced  in  the  expansion  chamber  gar  are 
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MIC  08:007,  008;  MIC.  07:002; 

MIC.  08:002 

discussed  In  terms  of  the  steady  atomic  and  molecular 
emlaalon  which  occura  behind  reflected  ahock  waves 
and  In  terma  of  the  transient  Cj  and  CN  emission  which 

occur  at,  and  Immediately  behind  primary  and  reflected 
shock  waves.  The  conclusions  are  given  by  means  of 
an  outline  of  the  sequence  of  events  following  the  entry 
of  the  molecules  In  a  shock  front. 


MIC.06:007 

Michigan  U.  [Engineering  Research  Inst.]  Ann  Arbor. 

LUMINOSITY  OF  STRONG  SHOCK  BOUNDARY 
LAYERS  (Abstract),  by  G.  Charatls  and  T.  D.  WUkerson. 
[1957]  [ljp.  [AF  18(600)983]  Unclassified 

Presented  at  meeting  of  Dlv.  Fluid  Dynamics,  Amer. 
Phys.  Soc.,  Lehigh  U.,  Bethlehem,  Pa.,  Nov.  25-27, 

1957. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  3: 

292,  June  19,  1958. 

It  Is  possible  to  make  certain  features  of  strong  shock 
flows  in  the  rare  gases  self-luminous  by  addition  of 
small  amounts  of  organic  vapors  to  the  expansion  cham¬ 
ber  gas  of  a  shock  tube.  This  technique  has  been  applied 
to  the  photographic  study  of  boundary  layers  in  the  shock 
tube.  A  typical  experimental  situation  is  the  following: 
behind  a  shock  wave  moving  with  velocity  2.989  mm/usec 
through  a  99.5%  neon  —  0.5%  CH^  mixture,  the  flow 

velocity  la  ~  2.19  mm/usec,  pressure  ~  84.9  cm  Hg, 
temperature  -  4340%  and  therefore  the  specific 

Reynolds  number  la  -  1. 15  x  10* /cm.  A  vertical  slit 
photograph  shows  the  main  stream  C^  band  emission 

behind  the  shock  to  be  separated  from  the  wall  by  a  non- 
lumlnous  laminar  boundary  layer  which  grows  to  a 
thickness  of  about  2  mm  until  transition  to  turbulence 
occurs  approximately  14  cm  behind  the  shock.  The 
turbulent  boundary  layer  emits  the  9wan  bands  of  Cj 

by  virtue  of  the  mixing  of  cold  gas  near  the  wall  with 
hot  gas  from  the  main  stream.  The  thickness  of  the 
turbulent  region  appears  to  grow  linearly  with  distance 
behind  the  ahock  and  Is  7  mm  at  the  driving  Interface 
(42  cm  behind  the  shock). 


MIC  .06:008 

Michigan  U.  [Engineering  Research  Inst.]  Ann  Arbor. 

HIGH-TEMPERATURE  SHOCK  WAVES,  by  O.  Laporte. 
[1958]  [26]p.  tael,  dlagrs.  table*,  refs.  [AF  18(600)983] 

Unclassified 

Published  in  Combustion  and  Propulsion,  Third  Agard 
Colloquium;  Noise,  Shock  Tubes,  Magnetic  Effects, 
Instability  and  Mixing,  Palermo  (Italy)  (Mar.  17-21, 
1958),  London,  Pergamon  Pres:,  1958,  p.  499-524. 


The  phenomena  of  modern  high-speed  aerodynamics 
with  concomitant  high  temperatures  make  It  necessary 
for  the  aerodynamldst  to  become  familiar  with  such 
quantum  phenomena  as  molecular  vibration,  dissociation 
and  Ionisation.  Of  the  few  flow  patterns  which  can  be 
discussed  quantitatively,  the  normal  shock  has  been 
chosen  for  detailed  presentation  because  by  means  of 
normal  shock  high  temperatures  can  be  produced  In  the 
laboratory  with  relative  ease.  The  methods  used  are 
gradually  developed  In  order  to  make  It  possible  for  the 
Investigator  to  calculate  other  flows  like  rare-factlons 
or  oblique  shocks.  The  discussion  of  strong  waves  Is 
divided  Into  three  sections.  The  first  section  deals  with 
monatomic  gases;  whether  noble  gases  or  metallic  va¬ 
pors.  In  the  second  section  an  account  of  shocks  In  mo¬ 
lecular,  especially  diatomic  gases,  Is  given.  In  the  third 
section,  nonequilibrium  phenomena  and  experimental  re¬ 
sults  are  reported. 


MIC. 07:002 

Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

EFFECT  OF  OZONE  UPON  FLAME  SPEEDS  OF  SOME 
COMBUSTIBLE  MIXTURES,  by  R.  J.  Kelley,  R.  L. 
Brehm,  and  M.  E.  Glucksteln.  Final  rept.  Mar.  1957, 
17p.  lncl.  dlagrs.  (Rept.  no.  2279-10-F)  (AFOSR-TR- 
57-33)  (AF  18(600)1186)  AD  126510  Unclassified 

A  study  was  made  of  the  effect  of  ozone  addition  In 
amounts  up  to  three  percent  of  total  mass  flow  upon  the 
flame  speeds  of  propane,  hexane,  and  carbon  monoxide 
burned  with  air.  It  was  found  that  In  the  combustion  of 
all  three  fuels  the  effect  of  ozone  was  to  Increase  flame 
speed.  Soma  specification  Is  made  as  to  the  possible 
mechanism  of  the  observed  effects.  A  qualitative  exam¬ 
ination  was  also  made  of  the  pre-flame  reaction  product 
of  ethylene  and  an  air-ozone  mixture.  Resulting  from 
this,  an  additional  discussion  is  presented  of  the  possible 
mechanism  that  causes  decrease  In  the  flame  speed  of 
ethylene -air  mixtures  when  ozone  la  added.  The  latter 
phenomenon  was  observed  previously.  (Contractor’s 
abstract) 


MIC. 08:002 

Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

REGENERATIVE  HEAT  EXCHANGER  WITH  HEAT- 
1X3SS  CONSIDERATION,  by  E.  K.  Dabora.  Aug.  1957, 

19p.  lncl.  dlagrs.  refs.  (Rept  no.  2284-14-T)  (AFOSR- 
TN-57-613)  (AF  18(600)1199)  AD  136603 

Unclassified 

The  differential  equations  describing  the  regenerative 
type  heat  exchanger  with  beet-loss  consideration  are 
solved  by  using  Laplace  transform.  The  solution  Is 
carried  out  for  two  cases:  (a)  heating  the  bed  from  a 
uniform  initial  temperature  equal  to  that  of  the  surround¬ 
ings  with  fluid  at  constant  Inlet  fluid  temperature,  and 
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(b)  cooling  the  bed  from  *  uniform  temperature  with 
fluid  at  con* tint  inlet  temperature  equal  to  that  of  the 
surrounding*.  Typical  curves  of  the  transient  bed  tem¬ 
perature  are  Included  for  both  cases.  The  steady-state 
temperature  In  heating  Is  shown  to  depend  solely  on  the 
ratio  of  the  heat  loss  and  fluid  heat  capacity 

((aoUo/GCp)'x];  therefore,  for  any  heat-exchanger  de¬ 
sign  where  the  maximum  temperature  that  can  be  at¬ 
tained  at  the  exit  Is  of  Importance,  this  term  should  be 
carefully  estimated.  (Contractor's  abstract) 


MIC.08-.003 

Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

A  PRELIMINARY  STUDY  OF  THE  APPLICATION  OF 
STEADY-STATE  DETONATIVE  COMBUSTION  TO  A 
REACTION  ENGINE,  by  R.  Dunlap,  R.  L.  Brehm,  and 
J.  A.  Nlcholls.  Sept.  1057,  16p.  lncl.  dlagrs.  (Rept. 
no.  2284-15-T)  (AFOSR-TN-57-657)  (AF  1 8 (600)  1 1 PO) 
AD  136648  Unclassified 

Also  published  In  Jet  Propulsion,  v.  28:  451-456,  July 

15587 

A  reaction  type  engine  employing  steady-state  detona- 
tlve  combustion  Is  considered.  A  simplified  analysis 
treats  the  supereonic  mixing  of  fuel  and  air  together 
with  the  requirements  necessary  to  achieve  steady- 
state  detonatlve  combustion.  Calculations  of  specific 
thrust  and  specific  fuel  consumption  as  functions  of 
flight  Mach  number  are  made  for  hydrogen  and  acety¬ 
lene  fuels.  The  results  of  this  study  Indicate  that  some 
supersonic  diffusion  of  the  air  Is  necessary  even  though 
supersonic  combustion  exists.  It  Is  concluded  that  the 
speed  range  of  air-breathing  englnee  may  be  materially 
extended.  (Contractors  abstract) 


MIC.08:004 

Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

DESCRIPTION  AND  EXPERIMENTAL  RESULTS  OF 
TWO  REGENERATIVE  HEAT  EXCHANGERS,  by  E.  K 
Dabora,  M.  P.  Moyle  and  others.  Feb.  1658,  23p.  lncl. 
dlagre.  refs.  (Rept.  no.  2284-18-70  (AF08R-TN-58- 
226)  (AF  18(600)1160)  AD  154128  Unclassified 

Two  pebble-type  regenerative  heat  exchangers  are 
described,  and  experimental  results  obtained  with  them 
are  presented.  The  heat  exchangers  are  for  the  pro¬ 
duction  of  high-temperature  (2500*R)  air  and  hydrogen. 
Hot  gases  produced  by  the  combustion  of  a  propane-air 
mixture  are  passed  over  a  bed  of  refractory  pebbles 
until  the  downstream  end  of  the  bed  reaches  the  tem¬ 
perature  required  or  slightly  above  It.  Then  the  gas 
which  Is  to  be  heated  is  passed  through  the  heat  ex¬ 
changer.  Since  the  gases  are  compressed,  the  heat  ex¬ 
changers  must  withstand  pressures  of  about  1000  psl. 


MIC. 08:003-005;  MIC.  00.-002 


MIC.08:00S 

Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

STUDIES  IN  CONNECTION  WITH  STABILIZED  GASE¬ 
OUS  DETONATION  WAVES,  by  J.  A.  Nlcholls,  E.  K. 
Dabora,  and  R.  L.  Gealer.  [1656]  [7]p.  lncl.  Ulus, 
dlagrs.  (AFOSR-TN-58-886)  (AF  18(600)1100) 

AD  204100  Unclassified 

Also  published  In  Seventh  Symposium  (Internat’l.)  on 
Combustion,  Oxford  U.,  London  (Gt.  Brit.)  (Aug.  28- 
Sept.  3,  1658),  London,  Butterworth*  Scientific  Publica¬ 
tions,  1050,  p.  766-772. 

The  approach  used,  the  experimental  technique,  and 
some  of  the  preliminary  results  obtained  In  the  attempt 
to  achieve  a  standing  detonation  wave  are  presented.  In 
order  to  stabilise  a  gaseous  detonation  wave  certain  dy¬ 
namic  conditions  must  be  met,  of  course,  which  are 
dictated  by  the  detonation  characteristics  ol  the  fuel- 
oxidant  combination  employed.  Mach  numbers  of  detona¬ 
tion  differ  for  various  combustible  mixtures  but  all  are 
relatively  high  (in  the  hypersonic  range).  Further,  there 
Is  a  temperature  effect  (static  temperature  of  the  un¬ 
burned  gases)  such  that  the  Mach  number  of  detonation 
varies  approximately  Inversely  with  the  square  root 
of  the  temperature.  The  pressure  effect  Is  relatively 
slight  although  the  Mach  number  can  be  reduced  some¬ 
what  for  tub- atmospheric  pressures.  It  1*  evident,  then, 
that  the  problem  requires  that  a  detonatable  mixture 
be  accelerated  to  a  high  Mach  number  with  high  stagna¬ 
tion  temperature  and  pressure.  There  must  then  be 
some  mechanism  for  generating  and  stabilising  the  deto¬ 
nation.  In  view  of  the  high  stagnation  temperatures  re¬ 
quired,  mixing  of  the  fuel  and  oxidant  under  stagnation 
conditions  Is  precluded. 


MIC. 00: 002 

Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

EMISSION  SPECTRA  OF  PROPANE-AIR  FLAM £8 
IRRADIATED  WITH  A  1000-CURIE  GOLD  SOURCE, 
by  A.  Wclr,  Jr.,  S.  W.  Churchill  and  others.  [1057] 

[8]p.  lncl.  dUgre.  table.  [AF  18(600)1218] 

Unclassified 

Presented  at  meeting  of  the  Gas  and  Fuel  Chem.  Dlv. 
of  the  Amer.  Chem.  Soc.,  Ml;  mi,  Fla.,  Apr.  7-12,  1057. 

Abstract  ^..bllehed  In  131st  meeting  of  the  Amer.  Chem. 
Soc.  Abstract  of  Papers,  1057,  p.  2-J. 

Published  In  Indus.  Engineering  Chem.,  v.  40:  1423- 
i4H;W."l057. 

ITUs  report  presents  ooe  phase  of  an  experimental 
Investigation  of  the  effect  of  Intense  nuclear  radiation 
upon  flames.  Equipment  was  designed  to  obtain  the 
spectral  emission  at  a  eerie*  of  elevations  through  a 
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MIC.  09:003;  MIC.  11:002-004 


flat  flame  subjected  to  nuclear  radiation.  The  intensi¬ 
ties  of  the  Cj,  CH,  and  OH  bands  were  measured  quan¬ 
titatively.  The  source  of  radiation  for  the  emission 
studies  was  the  same  30  grams  of  Irradiated  gold  wire 
used  In  the  flame-speed  studies.  The  flame-speed 
measurements  were  carried  out  at  source  Intensities 
as  high  as  10,000  curies.  The  reported  data  on  spectral 
emission  were  obtained  after  the  gold  had  decayed  to 
1000  curies.  Intense  irradiation  of  props-  j-air  mix¬ 
tures  and  flames  lncreasas  the  emissic,.  due  to  CH  and 
C2  but  hardly  affects  the  emission  due  to  OH. 


MIC.09:003 

Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

RATE  OF  PROPAGATION  OF  PROPANE-AIR  FLAME 
IRRADIATED  WITH  A  20, 000-CURIE  GOLD  SOURCE, 
by  S.  W.  Churchill,  A.  Weir,  Jr.  and  others.  [1957] 

[4]p.  tncl.  illus.  diagrs.  tables,  refs.  [AF  1  b'(600)  1 21 8] 

Unclassified 

Presented  at  meeting  of  the  Gas  and  Fuel  Chem.  Div. 
of  the  Amer.  Chem.  Soc.,  Miami,  Fla.,  Apr.  7-12,  1957. 

Abstract  published  in  13lst  meeting  of  the  Amer.  Chem. 
Soc.  Abstracts  at  Papers,  1957,  p.  1-J. 

Published  in  Indus.  Engineering  Chem.,  v.  48:  1419- 
l4J2,  Sept.  1957. 

Bunsen  flames  of  premixed  propane  and  air  were  irradi¬ 
ated  with  an  irradiated  gold  source  having  an  initial 
strength  ot  about  10,000  curies.  Both  the  flame  aero 
and  the  propane-air  mixture  were  exposed  to  the  radia¬ 
tion.  The  rate  of  propagation  of  the  flame  was  increased 
up  to  50%  by  the  radiation.  The  flame  speed  fell  off 
rapidly  to  the  normal  value  as  the  source  decayed  be¬ 
low  10.000  curies.  The  effect  of  radiation  appeared  to 
be  about  the  same  over  a  range  of  propane  to  air  mass 
ratios  from  0.055  to  0.080  and  a  range  of  pressures 
from  4  to  10  in.  of  mercurv  absolute.  The  effect  is  at¬ 
tributed  to  beta  radiation,  since  the  estimated  number 
of  ion  pairs  produced  by  beta  radiation  exceeds  the  num¬ 
ber  produced  by  gamma  radiation. 


MIC.  11:002 

Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

REVERSIBLE  PROPERTIES  OF  POLYCRYSTA LLINE 
FERROMAGNETS.  H.  EXPERIMENTAL  VARIATION 
OF  THE  REVERSIBLE  SUSCEPTIBILITY  AND  Q  WITH 
MAGNETIZATION,  by  D.  M.  Gumes.  May  1957  [29jp. 
incl.  diagrs.  tables,  refs.  (Technical  rept.  no.  2;  rept. 
no.  24W5-2-T)  (AFOSR-TN-57-209)  (AF  18(603)8) 

AD  126506  Unclassified 

Detailed  experimental  results  on  four  samples  are  re¬ 


ported  and  analyzed  in  terms  of  the  expected  Q  variation 
as  well  as  the  expected  susceptibility  variation  described 
in  Part  I  (Item  no.  MIC. 11:001).  It  is  concluded  that  two 
of  the  samples  have  susceptibilities  arising  very  pre¬ 
dominately  from  domain  rotation,  one  from  wall  motion 
and  one  from  both.  It  is  assumed  that  no  other  mecha¬ 
nisms  are  operative.  It  is  concluded  that  Frei  and 
Shtrikman's  analysis  of  the  remanent  position  is  valid 
under  only  the  more  restricting  conditions  described 
herein. 


MIC.  11:003 

Michigan  U.  Engineering  Research  Inst.,  Arm  Arbor. 

ADDITIONS  OF  Fe^  TO  BaTiOg  -  SrTiOg  FERRO- 

ELECTRICS,  by  H.  Diamond  and  V.  Chang.  Dec.  1957, 
lOp.  incl.  diagrs.  (Technical  rept.  no.  3)  (AFOSR- 
TN-57-391)  (AF  18(603)8)  AD  132466  Unclassified 

If  small  percentages  of  Fe^O^  are  added  to  polycrystal¬ 
line  BaTiOj  and  fired  at  1400°  as  a  ceramic,  the  Curie 

temperature  of  the  ceramic  remains  constant  while  the 
peak  permittivity  is  lowered.  However,  if  the  Fe203 

is  added  to  BaO  and  TiOj,  the  iron  goes  into  the  lattice 

predominately  in  the  titania  sites  and  decreases  the 
Curie  temperature  as  well  as  the  peak  permittivity. 
Additions  of  FejOj  to  mixed  BaTiOj-SrTiOj  composi¬ 
tions  result  both  in  a  lowering  of  the  Curie  temperature 
and  a  depression  of  the  peak  permittivity  of  the  single 
phase  system.  No  changes  in  lattice  dimensions  with 
the  additions  were  observed  when  the  Ba  to  Sr  ratio  was 
held  fixed.  (Contractor's  abstract) 


MIC.  11 :004 

Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

AN  INVESTIGATION  OF  REACTIONS  IN  FERRO- 
SPINELS  BY  DIFFERENTIAL  THERMAL  ANALYSIS,  by 
C.  F.  Jefferson.  July  1957,  8p.  incl.  diagrs.  refs. 
(Technical  rept.  no.  4;  rept.  no.  2495-6-T)  (AFOSR- 
TN-57-540)  (A F  18(603)8)  AD  136526  Unclassified 

Differential  thermal  analysis  has  been  used  to  follow 
the  oxidation  of  magnetite  in  solid  solution  with  a  nickel- 
zinc  ferrospinel,  and  the  solid-state  reaction  leading  to 
the  formation  of  the  ferrospinel  from  the  oxides.  Dif¬ 
ferential  thermal  curves  for  the  series 
N1  ^Zn  526*e2®4  '  ^e3®4  are  ,!K,wn  and  **plalned. 

An  attempt  was  made  to  follow  the  solid-state  reaction 
which  occurs  during  the  formation  of  the  ferrospinel 
from  the  oxides.  (Contractor's  abstract) 
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MIC.  11:005-007;  MIC.  12:002,  003 


MIC. 11:005 

Michigan  U.  [Engineering  Research  Inst.]  Ann  Arbor. 

LOW-TEMPERATURE  HEAT  CAPACITIES  AND  THER¬ 
MODYNAMIC  PROPERTIES  OF  ZINC  FERRITES.  III. 
EFFECT  OF  COPPER  SUBSTITUTION,  by  D.  M. 

Grimes  and  E.  F.  Westrum,  Jr.  Jan.  1959,  17p.  incl. 
diagrs.  tables.  (Technical  rept.  no.  8)  (AFOSR-TN-58- 
980)  (AF  18(603)8)  AD  205877  Unclassified 


Also  published  in  Jour.  Phys.  Chem.  Solids,  v.  10:  1 20- 


125,  July  195 


The  heat  capacities  of  annealed  and  quenched  samples 

of  Cu„  „,Zn„  Fe„  „,0.  have  been  determined  over 
0.05  0.90  2.05  4 

the  range  5-350 °K.  The  Nfeel  temperature  is  the  same 
as  previously  reported  for  a  similar  lithium-substituted 
zinc  ferrite.  The  result  is  discussed  in  terms  of  sub¬ 
lattice  population  and  molecular  field  coefficients. 
(Contractor's  abstract) 


[1958]  [7]p.  incl.  diagrs.  tables,  refs.  (AF  18(603)8) 

Unclassified 

Presented  In  part  at  Conf.  on  Magnetism  and  Magnetic 
Materials,  Washington,  D.  C.,  Nov.  1957. 


Published  In  Jour.  Phys.  Chem.  Solids,  v.  6:  280-286, 


Aug.  1958. 


The  heat  capacities  of  annealed  and  quenched  samples  of 

U0.005Zn0.90Fe2.05°4  of  quenched  ZnFe2°4  have 
been  determined  over  the  range  5-350°K.  Addition  of 
lithium  to  zinc  ferrite  lowers  the  temperature  of  the  co¬ 
operative  thermal  anomaly  associated  with  antiferromag¬ 
netic  ordering  transition  in  accord  with  theory,  and 
quenching  of  either  material  results  in  nearly  complete 
disappearance  of  the  X-anomaly  but  modifies  the  pro¬ 
nounced  high-temperature  tall  less  significantly.  The 
effects  on  the  thermal  properties  are  interpreted  In 
terms  of  sublattice  populations.  (Contractor's  abstract) 


MIC.  1 1:006 

Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

EFFECT  OF  THERMAL  HISTORY  ON  THE  ANTIFER¬ 
ROMAGNETIC  TRANSITION  IN  ZINC  FERRITE,  by 
D.  M.  Grimes  and  E.  F.  Westrum,  Jr.  [1958]  [2]p.  incl, 
diagr.  (AF  18(603)8)  Unclassified 

Presented  at  Conf.  on  Magnetism  and  Magnetic  Mate¬ 
rials,  Washington,  D.  C.,  Nov.  1957. 

Published  In  Jour.  Appl.  Phys.,  v.  29:  384-385,  Mar. 


Quenched  zinc  ferrite  is  ferrimagnetic,  annealed  ferrite 
paramagnetic  at  300*K.  Although  annealed  zinc  ferrite 
has  a  lambda-type  heat  capacity  transition  at  about 
9.5°K,  quenched  zinc  ferrite  retains  only  elementary 
vestigia  of  this  transition.  A  similar  effect  exists  In 
U0  05Zn0  90F*2  05°4  in  which  0,6  transition  tempera¬ 
ture  is  slightly  lowered  relative  to  that  cf  zinc  ferrite. 
This  temperature  shift  does  not  appear  to  exist  for 
Nig  jZnQ  gFejOf  The  m**neUc  entropy  at  300'K  is 

essentially  unaltered  by  lithium  substitution  cr  thermal 
history.  (Contractor's  abstract) 


MIC.  11:007 

Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

LOW-TEMPERATURE  HEAT  CAPACITIES  AND  THER¬ 
MODYNAMIC  PROPERTIES  OF  ZINC  FERRITES-U. 

El  FECT  OF  THERMAL  HISTORY  AND  METALLIC 
ADDITIVES,  by  E.  F.  Westrum,  Jr.  and  D.  M.  Grimes. 


MIC. 12:002 

Michigan  U.  Engines:  lng  Research  Inst.,  Ann  Arbor. 

INSTABILITY  01  THE  BOUNDARY  LAYER  NEAR  THE 
NOSE  OF  A  BLUNT  BODY,  by  A.  M.  Kuethe.  [Oct.  22, 
1957]  lp.  (In  cooperation  with  the  Rand  Corp.,  Santa 
Monica,  Calif.)  [AF  18(603)34]  Unclassified 

Near  the  nose  of  a  body  the  positive  Sp/*x  causes 
stretching  of  that  vortlcity  component  parallel  to  the 
streamlines.  Therefore  if  the  boundary  layer  contains 
three  dimensional  disturbances  the  stretching  will  have 
a  destabilizing  effect  on  the  flow.  This  destabilizing  ef¬ 
fect  is  counteracted  b7  the  stabilizing  effect  of  the  con¬ 
vex  curvature  near  the  nose  (Taylor-GOrtler  stability). 

It  is  shown  by  means  of  an  approximate  analysis  that, 
since  velocities,  and  therefore  centrifugal  forces  on  dis¬ 
placed  particles  within  the  boundary  layer,  are  small 
near  the  stagnation  point  the  destabilizing  effect  of 
stretching  will  overbalance  the  stabilizing  effect  of  cur¬ 
vature  near  the  nose  of  a  body.  In  this  region  the  effect 
of  cooling  the  body  Is  to  further  destabilize  the  boundary 
layer.  It  Is  inferred  therefore  that  under  conditions  of 
high  heat  transfer  to  the  body  the  instability  of  the  flow 
may  become  great  enough  to  cause  transition  to  turbu¬ 
lent  boundary  layer  to  occur  near  the  nose.  Disturb¬ 
ances  with  a  vorticity  component  normal  to  the  stream¬ 
lines  (Tollmien-Schlichting  waves)  will  also  stretch  and 
thus  tend  to  amplify  near  the  nose  of  a  body  because  of 
the  diverging  streamlines  in  that  region.  (Contractor's 
abstract) 


MIC.  12:003 

Michigan  U.  [Engineering  Research  Inst.]  Ann  Arbor. 
TRANSITION  TO  TURBULENT  FLOW  IN  TUBES  AND 
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lflC.12.-004,  005;  IOC.  16:001.,  002 


IN  BOUNDARY  LAYERS  (Abstract),  by  A.  M.  Kuethe. 
Oct.  22,  195?  [l]p.  [AF  18(803)34]  Unclassified 

Investigations  in  tubes  and  in  boundary  layers  have 
given  some  Insight  into  the  processes  of  transition. 
Measurements  in  tubes  show  traverses  of  the  Reynolds 
stress  throughout  the  transition  region.  The  high  stres¬ 
ses  developed  are  interpreted  as  a  cause  for  the  rela¬ 
tively  high  recovery  factor  in  the  transition  region. 
Preliminary  measurements  in  boundary  layers  show  the 
effect  of  stability  of  the  layer  on  the  rate  of  growth  of 
turbulent  spots.  Other  aspects  of  transition  will  be  dis¬ 
cussed. 


MIC. 12:004 

Michigan  U.  [Engineering  Research  Inst.]  Ann  Arbor. 

ON  THE  STABILITY  OF  FLOW  IN  THE  BOUNDARY 
LAYER  NEAR  THE  NOSE  OF  A  BLUNT  BODY,  by 
A.  M.  Kuethe.  [Jan.  1958]  [18]p.  lncl.  lllus.  dlagrs. 
(AFOSR-TN-58-21)  (AF  18(803)34)  AD  148080 

Unclassified 

Abstract  published  in  Zeltschr.  Angew.  Math.  Mech. 
(ZAMM)  v.  Sfi:  SlS-Sl3,  July/ Aug.  1958. 

An  approximate  analysis  Indicates  that  the  stretching 
of  vortex  filaments  because  of  the  change  in  body  cross- 
sectional  area  and  the  po#  Hive  velocity  gradient  near 
the  nose  of  a  body  is  a  destabilising  Influence  on  the 
flow  in  the  boundary  layer.  The  analysis  predicts  that 
the  destabilising  influences  of  stretching  and  of  surface 
cooling  on  the  flow  over  the  convex  surface  exceeds  the 
stabilising  Influence  of  curvature  up  to  a  certain  dis¬ 
tance  from  the  nose.  Hot-wire  observations  near  the 
nose  of  a  body  of  revolution  show  regular  fluctuations 
which  lie  in  the  range  of  Reynolds  numbers  for  which 
the  linearised  theory  predicts  stability  for  Tolimien- 
Schlichting  disturbances.  The  observations  can  be 
rationalised  qualitatively  in  terms  of  the  analysis  given 
here.  (Contractor's  abstract) 


MIC.  12:005 

Michigan  U.  [Engineering  Research  Inst.)  Ann  Arbor. 

ON  THE  CHARACTER  OF  THE  INSTABILITY  OF  THE 
LAMINAR  BOUNDARY  LAYER  NEAR  THE  NOSE  OF  A 
BLUNT  BODY,  by  A.  M.  Kuethe.  [1958)  [2]p.  lncl.  illus. 
diagr.  (AF  18(603)34)  Unclassified 

Published  in  Jour.  Aeronaut.  Sciences,  v.  25:  338-339, 
May  1958. 

Records  were  obtained  of  the  hot-wire  response  to  ve¬ 
locity  of  fluctuations  in  the  boundary  layer  cf  a  body  of 
revolution  with  a  hemispherical  nose  11.5  in.  in  diame¬ 
ter  at  wind  speeds  up  to  134  ft/sec  in  a  5x7  ft  iow-tur- 
bulence  tunnel.  Bursts  of  approximately  sinusoidal 


fluctuations  which  occurred  indicate  that  the  instability 
is  probably  of  the  Tollmien-Schlicting  type.  It  is  sug¬ 
gested  that  one  of  the  sources  of  instability  that  has 
never  been  mentioned  before  might  be  the  stretching  of 
the  vortex  filaments  in  the  region  of  diverging  flow  near 
the  stagnation  point.  Approximate  analysis  of  the  de¬ 
stabilizing  influences  of  stretching  and  surface  cooling 
compared  with  the  stabilizing  Influence  of  curvature  in¬ 
dicates  that  near  the  nose  the  net  effect  is  destabilizing. 
Also,  when  convex  curvature  is  introduced,  the  centrifu¬ 
gal  force  acting  on  a  displaced  particle  causes  a  desta¬ 
bilizing  influence.  It  is  believed  that  if  the  curvature  is 
large  enough,  the  effect  of  cooling  a  surface  may  be  de¬ 
stabilizing  to  Tollmien-Schlicting  disturbances. 


MIC.  18:001 

Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

ON  ELASTIC  PLATES  OF  VARIABLE  THICKNESS,  by 
F.  Essenburg  and  P.  M.  Naghdi.  Oct.  1951,  13p.  lncl. 
dlagrs.  refs.  (Technical  note  no.  1;  rept.  no.  2500- 1-T) 
(AFOSR-TN-57-818)  (AF  18(803)47)  AD  138807 

Unclassified 

Also  published  in  Proc.  Third  U.  S.  Nat'l.  Congress  of 
Appl.  Mech.,  fercrwn  U.,  Providence,  R.  I.  (June  11-14, 
1958),  N.  Y.,  Amer.  Soc.  Mech.  Engineers,  1958,  p.  313- 
319. 

This  paper  contains  a  derivation  of  suitable  stress- 
strain  relations  for  elastic  isotropic  plates  of  variable 
thickness  which  include  the  effects  of  transverse  shear 
deformation  and  normal  stress,  as  well  as  the  variation 
in  thickness.  The  significance  of  the  results  is  examined 
in  the  light  of  some  simple  examples,  where  in  particu¬ 
lar  for  torsion  of  plates  whose  thickness  is  such  as  to 
give  rise  to  equilateral  triangular  and  elliptic  cross- 
sections,  exact  agreement  is  obtained  for  the  stress  dis¬ 
tribution  with  the  corresponding  results  of  Saint-Venant's 
theory  of  torsion.  (Contractor's  abstract) 


MIC. 18:002 

Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

ON  AXIALLY  SYMMETRICAL  PLATES  OF  VARIABLE 
THICKNESS,  by  F.  Essenburg.  July  1958,  6p.  lncl. 
dlagrs.  (Technical  note  no.  2;  rept  no.  2500-2-T) 
(AFOSR-7N-58-174)  (AF  18(603)47)  AD  162205 

Unclassified 

Also  published  in  Jour.  Appi.  Mech.,  v.  25:  625-626, 
Dec.  1958. 

Axially  symmetric  plates  of  variable  thickness  are  con¬ 
sidered  by  employing  the  basic  equations  of  Reissner's 
theory  for  uniform  plates  (Jour.  Appi.  Mech.,  v.  12:  69- 
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77,  1945  and  Jour.  Math,  and  Fhys.,  v.  29:  90-95,  1950) 
with  the  thickness  treated  as  a  function  of  the  middle 
plane  coordinates. 


MIC.  18:003 

Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

RESPONSE  OF  SHALLOW  VISCOELASTIC  SPHERICAL 
SHELLS  TO  TIME-DEPENDENT  AXLSYMMETRIC 
LOADS,  by  P.  M.  Naghdl  and  W.  C.  Orthweln.  Nov. 

1958  [24]p.  lncl.  refs.  (Technical  note  no.  4;  rept.  no. 
2500-5-T)  (AFOSR-TN- 58-993)  (AF  18(603)47) 

AD  205905  Unclassified 

Also  published  in  Quart.  Appl.  Math.,  v.  18:  107-121, 


The  response  of  shallow  viscoelastic  spherical  shells 
to  arbitrary  time-dependent  axi symmetric  loada  is  in¬ 
vestigated.  The  medium  is  assumed  homogeneous  and 
isotropic.  Emphasis  is  placed  on  unlimited  shallow 
spherical  shells,  but  shallow  spherical  shell  segments 
are  also  discussed.  The  solutions  employ  the  differen¬ 
tial  equations  governing  the  transverse  motion  of  thin 
shallow  elastic  shells,  and  are  obtained  with  the  Joint 
use  of  the  Laplace  and  the  Hankel  transforms.  The  or¬ 
der  of  the  inversions  is  Interchanged,  avoiding  an  other¬ 
wise  intricate  task  of  contour  integration  in  the  complex 
Laplace  transform-plane.  Explicit  results  in  Integral 
form  are  deduced  for  viscoelastic  shells  under  instan¬ 
taneous  pulse  loading,  and  are  particularized  to  the 
cases  of  Maxwell  and  Kelvin  solids.  The  solutions  for 
a  shallow  elastic  shell  and  for  the  case  of  a  flat  plate 
are  also  given  as  by-products  of  the  general  solution 
and  comparison  is  made  with  known  results. 


MIC.  18:004 

Michigan  U.  (Engineering  Research  Inst.]  Ann  Arbor. 

ON  THERMO-ELASTIC  STRESS-STRAIN  RELATIONS 
FOR  THIN  ISOTROPIC  SHELLS,  by  P.  M.  Nr.ghdl. 

[Nov.  1958]  5p.  [Technical  note  no.  3;  rept.  no.  2500- 
4-T]  (AFOSR-TN-58-994)  (AF  18(603147)  AD  205904 

Unclassified 

Also  published  in  Jour.  Aero/Space  Sciences,  v.  26:  125, 

Fsosre: - 

It  is  the  purpose  of  the  present  note  to  extend  previous 
results  of  the  author  (Quart.  Appl.  Math.,  v.  14:  369- 
380,  Jan.  1957)  and  to  modify  the  stress-strain  rela¬ 
tions  so  as  to  Include  the  thermal  effects  in  a  manner 
consistent  with  the  assumptions  made  in  the  aformen- 
tloned  work.  The  defect  in  the  usual  formulation  of 
problems  of  thermoelastic  shells  that  an  initially  stress- 
free  isotropic  shell  remain  stress-free  in  a  uniform 
temperature  field  can  be  avoided  by  assuming  a  particu¬ 
lar  form  for  the  displacement. 


MIC.  18:003,  004;  MB.  15:001; 
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MIC.  19:001 

Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

CALCULATION  OF  THE  REFLECTION  OF  RADIATION 
FROM  SAW-TOOTH  SURFACES  AND  THE  REFLEC¬ 
TION  AND  TRANSMISSION  OF  RADIATION  BY  PARAL¬ 
LEL  CYLINDER  SYSTEMS,  by  W.  C.  Meecham,  S.  T. 
Choh,  and  D.  W.  Moomaw.  Final  rept.  Jan.  1958,  36p. 
lncl.  diagrs.  table,  refs.  (Rent.  no.  2607-5-F)  (AFOSR- 
TR-58-44)  (AF  49(638)26)  AD  154160  Unclassified 

The  report  is  divided  into  two  main  parts,  comprising 
Sections  11  and  m.  The  first  part  is  concerned  with  the 
calculation  of  the  reflection  of  radiation  from  saw-tooth 
surfaces.  The  calculations  performed  for  this  problem 
are  based  on  a  variational  method.  A  review  of  this 
method  is  presented.  The  results  of  the  calculations  are 
given.  The  computations  are  restricted  to  the  class  of 
reflection  problems  where  the  propagation  vector  of  the 
incident  plane  wave  is  normal  to  the  corrugations  of  the 
reflecting  surface  and  where  the  incident  electromagnet¬ 
ic  wave  is  polarized  with  the  electric  vector  parallel  to 
the  corrugations.  For  an  acoustic  wave  this  is  equiva¬ 
lent  to  a  pressure  release  surface.  In  Section  in  the 
problem  considered  is  that  of  the  reflection  and  trans¬ 
mission  of  radiation  by  an  Infinite  system  of  parallel, 
circular,  equally-spaced  cylinders  whose  axes  lie  in  a 
plane.  Computations  are  restricted  to  the  case  where 
the  propagation  vector  of  the  incident  plane  wave  is  per¬ 
pendicular  to  the  axes  of  the  cylinders,  and  further,  to 
the  case  where  the  wave  is  normally  incident  on  the 
plane  formed  by  those  axes.  The  theory  of  lgnatowsky  is 
used  in  making  calculations.  The  results  reported  here 
are  all  for  the  case  where  the  radiation  wavelength,  X, 
is  greater  than  the  spacing  of  the  cylinders,  D.  Hence 
there  are  no  propagating  diffracted  orders;  in  this  case 
the  sum  of  the  directly  transmitted  and  reflected  intensi¬ 
ties  must  be  equal  to  the  incident  intensity. 


MIC. 20:001 

Michigan  U.  Engineering  Research  Inst.,  Ann  Arbor. 

AN  INVESTIGATION  OF  THE  EFFECTS  OF  ULTRA¬ 
SONIC  ENERGY  ON  COMBUSTION,  by  J.  A.  Bolt,  D.  H. 
Holkeboer,  and  W.  Miraky.  Final  rept.  June  1958,  14p. 
lncl.  lllus.  diagrs.  (Rept.  no.  2634-4-F)  (AFOSR-TR- 
58-75)  (AF  49(638)180)  AD  158329  Unclassified 

This  report  covers  an  Investigation  of  the  effect  of  high- 
intensity  sound  fields,  in  the  frequency  range  of  20  to 
50  kc,  on  combustion  of  natural  gas  and  kerosene.  It 
follows  a  previous  investigation  by  Mlrsky  which  showed 
that  the  presence  of  ultrasonic  energy  increases  the 
evaporation  rate  of  fuel  drops.  Three  transducers  were 
developed,  two  of  which  were  applied  to  combustion  proc¬ 
esses.  It  was  noted  that  ultrasonic  energy  decreased 
smoke  and  carbon  formation,  apparently  Increased  the 
burning  rate,  and  increased  the  tendency  for  flames  to  be 
quenched  or  extinguished.  (Contractor’s  abstract) 
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MIC. 21:001 

Michigan  U.  [Willow  Run  Labs,]  Ann  Arbor. 

MASER  ACTION  IN  RUBY,  by  G.  Makhov,  C.  Kikuchi 
and  others.  June  1958,  5p.  incl.  illus.  (Rept.  no.  2818- 
1-T)  (AFOSR-TN-58-288)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  and  Signal  Corps 
under  AF  49(638)68)  AD  154192;  PB  135368 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  109:  1399-1400,  Feb. 

15,  1958. 

An  attempt  was  made  to  find  paramagnetic  materials 
suitable  for  maser  applications.  The  electron-spin 
resonance  properties  of  ruby  (Ai^OjiCr)  were  investi¬ 
gated.  Evidence  of  oscillations  and  amplification  was 
obtained.  Ruby  crystals  have  been  used  in  microwave 
cavities  to  test  their  use  as  microwave  amplifiers. 
Preliminary  measurements  have  confirmed  MASER  ac¬ 
tion  involving  a  -3/2  -  1/2  and  -1/2  -  3/2  transitions. 

It  has  been  found  that  the  pulse-height  and  the  repetition 
rate  decrease  with  decreased  pumping  power.  At  4.2°K 
and  H  -  4230  gauss,  the  minimum  pulse  interval  was 
found  to  be  0.3  msec  and  the  radiated  frequency  was 
9.22  kmc/sec  for  a  pumping  frequency  of  24.2  kmc/sec. 

A  net  gain  of  20  db  has  been  observed.  Subsequent  meas¬ 
urements  are  intended  (see  item  no.  MIC.21-.003) 


MIC. 21:002 

Michigan  U.  Willow  Run  Labs.,  Ann  Arbor. 

LUMINESCENCE  OF  COLOR  CENTERS  IN  KC1,  by  J. 
Baker  and  J.  Lambe.  Jan.  1959,  13p.  incl.  diagrs. 
tables,  refs.  (Rept.  no.  2616-5-T)  (AFOSR-TN-58-914) 
[AF  49(638)68]  AD  204566  Unclassified 

Absorption  excitation  and  emission  studies  were  made 
of  the  color  centers  in  KC1  crystals  which  were  irradi¬ 
ated  at  77"  and  300*K.  A  number  of  absorption  bands 
were  observed  and  tabulated  with  the  basic  color  cen¬ 
ters.  The  test  procedures  consisted  in  warming  the 
crystal  to  300"K,  decreasing  to  77*K  to  study  the  absorp¬ 
tion  and  emission  properties,  and  then  returning  to 
300"K  to  bleach  with  F-center  (0.55u)  light;  this  cycle 
was  repeated  until  no  further  significant  changes  were 
made.  The  bright  pink  color  of  the  crystal  at  77*K  grad¬ 
ually  deepened,  becoming  a  light  purple.  Observing  the 
emission  at  successive  stages  of  bleaching  showed  that 
the  intensity  of  the  F  center  decreased,  and  a  small,  but 
noticeable,  M  center  appeared.  Crystals  that  were  ir¬ 
radiated  at  300"K  showed  the  purple  appearance  observed 
in  the  warmed  crystals.  The  spectra  of  the  300’K  irradi¬ 
ated  crystals  Indicated  a  large  F  center  absorption  with 
noticeably  large  R^,  R^.  and  M  center  absorption.  Al¬ 
though  the  F  center  absorption  was  Intense,  the  emission 
produced  by  excitation  of  the  F  center  was  weak. 


MIC. 21:003 

Michigan  U.  Wliiow  Run  Labs.,  Ann  Arbor. 

RUBY  AS  A  MASER  MATERIAL,  by  C.  Kikuchi,  J. 

Lambe  and  others.  May  1959,  21p.  inci.  illus.  diagrs. 
refs.  (Rept.  no.  26i6-C-R)  (AFOSR-TN-58-938) 

(AF  49(838)88)  AD  216448  Unclassified 

Presented  at  Electron  Tube  Research  Conf.,  Laval  U., 
Quebec  (Canada),  June  26-27,  1958. 

Also  published  in  Jour.  Appl.  Phys.,  v.  30:  1061-1087, 

July  1959. 

A  general  study  of  its  properties  has  shown  that  ruby 
possesses. numerous  advantages  as  a  maser  material. 
Since  the  energy- level  scheme  of  the  ruby  system  is 
reasonably  simple,  four  levels  can  be  used,  thus  making 
possible  push-pull  pumping,  which  substantially  increases 
pumping  efficiency.  It  was  found  that  ruby  has  suitable 
spin-lattice  relaxation  times  for  good  maser  operation, 
and,  in  addition,  that  ruby  lias  excellent  thermal,  elec¬ 
trical,  and  mechanical  properties  for  its  use  as  maser 
material.  Other  materials  for  which  maser  action  should 
be  investigated  have  been  cited.  (Contractor’s  abstract, 
modified) 


MIC. 21:004 

Michigan  U.  Wiiiow  Run  Labs.  [Ann  Arbor]. 

SPIN  RESONANCE  OF  DONORS  IN  CdS,  by  J.  Lambe 
and  C.  Kikuchi.  [1958]  [3]p.  inci.  diagr.  [AF  49(838)- 
88]  Unclassified 

Presented  at  Internat'i.  Conf.  on  Semiconductors, 
Rochester,  N.  Y.,  Aug.  18-22,  1958. 

Published  in  Jour.  Phys.  Chem.  Solids,  v.  8:  492-494, 

Jan.  1958. 

Experimental  results  are  presented  for  the  paramag¬ 
netic  spin  resonance  in  a  Cl  substituted  CdS  semicon¬ 
ductor.  The  splitting  of  the  g  factor  for  parallel  and  per¬ 
pendicular  orientations  of  the  needleilke  hexagonal  crys¬ 
tal  is  found  to  be  0.2  and  indicates  a  donor  level  closely 
spaced  below  the  conduction  band,  with  AE  -  2ev.  No 
hyperfine  structure  has  been  observed. 


MIC. 21:005 

Michigan  U.  [Willow  Run  Labs.]  Ann  Arbor. 

DOUBLETS  IN  THE  ELECTRON  SPIN  RESONANCE 
SPECTRUM  OF  MnH  IN  CALCITE  (Abstract),  by  C. 
Kikuchi,  R.  Ager,  and  L.  M.  Matarrese.  [1958]  ip. 

[AF  49(638)68]  Unclassified 
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Presented  at  meeting  ol  the  Amer.  Phys.  Soc., 

Chicago,  Ill.,  Mar.  27-29,  1953. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

135,  Mar.  2r  958. 

Hurd,  Sachs,  and  Hershberger  observed  that  some  of 

the  ESR  absorption  lines  of  Mn++  in  a  single  crystal  of 
calcite  were  split  into  doublets  for  certain  orientations 
of  the  magnetic  field  with  respect  to  the  optic  axis.  T7ie 
spectrum  has  been  reexamined  in  order  to  check  the 
suggestion  that  this  splitting  is  due  to  the  nonequivalent 

trigonal  fields  at  the  two  Ca1  +  sites  occupied  by  Mn++ 

3 

and  has  the  dependence  sin  8  cos  6  x  3 t&,  where  8  is  the 
angle  between  H  and  the  optic  axis.  For  a  given  8  the 
doublet  separation  is  zero  or  a  maximum  when  the  di¬ 
rection  of  H  is  varied  in  a  plane  parallel  (cos  34>  ■  0) 
or  normal  (cos  3tl>  =  1)  to  a  symmetry  plane  passing 
through  the  optic  axis,  respectively.  In  the  latter  case 
the  maximum  splitting  occurs  at  8  «=  60°  and  is  about 
18  gauss,  in  good  agreement  with  theory.  In  addition  to 
the  above-mentioned  doublets,  the  spectrum  contains 
five  pairs  of  weak  lines  occurring  midway  between  the 
principal  hfs  lines.  The  mechanism  responsible  for 
these  lines  will  be  discussed. 

MIC.  2 1:006 

Michigan  U.  [Willow  Run  Labs.]  Ann  Arbor. 

EFFECT  OF  BLEACHING  ON  F-CENTER  PARAMAG¬ 
NETIC  RESONANCE  (Abstract),  by  .1  Lambe  and  J. 
Baker.  [1958]  lp.  [AF  49(638)68]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Chicago,  111.,  Mar.  27-29,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

136,  Mar.  27,  1958. 

An  experimental  study  haa  been  carried  out  on  the  rela¬ 
tionship  between  F-band  optical  density  and  paramagnetic 
resonance  absorption  as  the  number  of  F  centers  is  re¬ 
duced  by  bleaching.  Crystals  of  KC1  were  colored  by 
60 

Co  gamma  irradiation.  Measurements  were  then 
made  of  the  above  quantities.  F-band  optical  density 
was  measured  at  5460A  and  F-center  paramagnetic  ab¬ 
sorption  was  measured  using  an  X-band  magnetic  reso¬ 
nance  spectrometer.  The  crystals  were  then  bleached 
for  varying  periods  of  time  with  light  of  wavelength 
5800A  and  the  measurements  were  repeated  after  each 
bleaching.  It  was  found  that  the  paramagnetic  absorption 
decreased  more  rapidly  than  the  optical  density.  This 
is  not  in  agreement  with  what  should  be  expected  on  a 
simple  picture  of  the  F-band  optical  absorption.  It 
indicates  that  either  some  other  mechanism  is  operative 
in  producing  optical  absorption  in  the  F-band  region,  in 
addition  to  the  normal  F-center  absorption,  or  that  the 
optical  properties  of  the  F  center  are  affected  by  the 
changes  which  bleaching  induces. 


MID.01:001 

Midwest  Research  Inst.,  Kansas  City,  Mo. 

THE  PADE  TABLE  AND  THE  T-METHOD,  by  Y.  L.  Luke. 
Aug.  1957,  42p.  incl.  tables,  refs.  (AFOSR-TN-57-570) 
(AF  49(638)66)  AD  136555  Unclassified 

Also  published  in  Jour.  Math.  Phys.,  v.  37:  110-127, 

July  1958. 

Rational  function  representations  ol  the  function  E  are 
presented  as  defined  by  a  differential  equation  of  a 
standard  form.  Closed  form  expressions  for  the  error 
are  derived  and  used  to  appraise  the  error  in  a  con¬ 
venient  manner.  Rational  approximations  to  the  tran¬ 
scendents  defined  by  the  differential  equation  are  de¬ 
rived  by  the  r  method.  Numerical  examples  are  worked 
out  and  the  true  error  is  compared  with  that  predicted. 


MID. 01:002 

Midwest  Research  Inst.,  Kansas  City,  Mo. 

A  .k'NERAUZATION  Of  A  THEOREM  OF  LAGUERRE, 
by  '.  L.  Luke.  June  15,  1958,  27p.  (AFOSR-TN-58- 
48  r)  (AF  49(638)66)  AD  158295  Unclassified 

Additional  results  are  given  concerning  the  function 
E(z)  »  jFj(a,  b;c;-l/z)  and  a  rational  approximation  to 

it,  En(z)  »  Cn(z)/fn(z).  The  differential  equation  satis¬ 
fied  by  f  (z)  is  constructed  and  matched  with  a  known 
n 

differential  equation  for  f^fz).  This  analysis  leads  to  a 

system  of  2  linear  differential  equations  involving  f  (z) 

n 

and  2  other  polynomials,  8^  and  H  .  A  proof  is  given 

that  if  o  *  0  (o  appears  in  the  definition  of  o^fz)  in  the 

r-procedure),  8^  and  Hn  are  independent  of  fn(z).  This 

fact  is  used  to  prove  that  f  (z)  and  g  satisfy  the  same 
n  n  ,  ^ 

differential  equation  where  g  =•  (o  -  Ef  )z  u(z*l) 
n  n  n 

Various  representations  of  c  -  Ef  are  constructed. 


M1L.01:001 

Milan  U.  Inst,  of  General  Pathology  (Italy). 

COENZYME  A  CONTENT  IN  LIVERS  AFFECTED  BY 
VARIOUS  DEGENERATIVE  CHANGES,  by  C.  Severi- 
Fonnesu,  A.  Fonnesu,  and  C.  Agostini.  1 1958]  [  1 1  ]p. 
incl.  tables,  refs.  (AF  61(514)1026)  AD  226153 

Unclassified 

Also  published  in  Italian  Jour.  Biochem.,  v.  7:  215-  225, 
July-Aug.  19$8. 

Coenzyme  A  (CoA)  has  been  estimated  in  livers  affected 
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by  various  degenerative  changes:  cloudy  swelling, 
cell  vacuolatlon  and  fatty  change  (CCl^  and  phosphorus). 

Livers  from  animals  treated  with  a  single  injection  of 
CClj  or  phosphorus  have  also  been  examined  for  CoA. 

With  the  aim  of  detecting  not  only  the  real  changes  of 
intact  CoA  but  also  the  possible  accumulation  of  CoA 
precursors,  CoA  has  been  determined  on  each  tissue 
sample  by  two  different  methods.  With  the  first  method 
CoA  precursors  are  partially  estimated  as  CoA;  the  sec¬ 
ond  method  Is  specific  for  intact  CoA.  In  no  case  differ¬ 
ences  have  been  detected  between  CoA  values  obtained 
by  the  first  method  end  those  obtained  by  the  second 
method.  This  indicates  that  the  amount  of  CoA  precur¬ 
sors  Is  very  small  in  both  normal  and  pathological 
livers.  CoA  content  Is  unchanged  In  livers  affected  by 
cloudy  swelling  and  cell  vacuolatlon,  as  compared  with 
normal  controls.  Iu  fatty  livers  produced  with  either 
CClj  or  phosphorus,  CoA  content  is  markedly  decreased. 

A  marked  decrease  of  liver  CoA  also  occurs  after  a 
single  injection  of  phosphorus.  The  results  are  briefly 
discussed.  (Contractor’s  abstract) 

MIL.02-.001 

[Milan  U.  Lab.  of  Physiology  (Italy)]. 

EFFECT  OF  STRESS  IN  LOWER  NEURON  ACTIVITY, 
by  R.  Margarla,  T.  Gualtlerottl,  and  D.  Splnelll. 

[1058]  [ll]p.  lncl.  illus.  diagr.  tables,  refs.  (AFOSR- 
TN-58-537)  (AF  81(514)637)  AD  158353 

Unclassified 

Presented  at  the  Internat'l.  Symposium  on  Military 
Psychology,  Brussels  (Belgium),  July  26,  1057. 

Published  In  Exper.  Med.  and  Surg.,  v.  16:  166-176, 
June-Sept.  1058. 

Monosynaptic  reflexes  have  been  produced  in  the  sciatic 
territory  by  means  of  direct  stimulation  of  this  mixed 
nerve:  In  this  way  two  responses  are  collected  as 
action  currents  from  the  muscle,  the  first  being  due 
to  the  stimulation  of  the  motor  fibers,  the  second,  de¬ 
layed,  due  to  stimulation  of  the  sensory  fibers,  the  re¬ 
sponses  of  the  muscle  in  the  last  event  being  due  to  a 
reflex  mechanism.  If  such  a  stimulation  is  repeated 
at  two  points  well  apart  along  the  course  of  the  nerve 
at  a  known  distance,  an  exact  Indication  can  be  obtained 
of  the  conduction  speed  of  both  motor  and  sensory  fibers 
and  the  central  delay  la  then  easily  calculated  together 
with  the  end-plate  delay.  The  very  short  pulse,  75  msec, 
used  for  stimulation  minimises  the  error  due  to  the  vari¬ 
ability  of  the  position  of  the  active  point  in  the  stimulus 
duration.  Another  element  which  has  been  studied  is 
the  so-called  Renshaw  phenomenon,  namely  the  suppres¬ 
sion  of  a  second  reflex  response  following  the  first  at 
an  interval  of  less  than  200-250  msec.  This  phenomenon 
is  very  easily  affected  by  any  upsetting  condition.  The 
following  single  components  and  characteristics  of  the 
monosynaptic  reflex  in  man  have  been  studied  during 


stress:  (1)  total  reflex  time;  (2)  spinal  delay;  (3)  end- 
plate  delay;  (4)  motor  conduction  speed;  (5)  sensory 
conduction  speed;  and  (6)  Renshaw  suppression  phenome¬ 
non.  The  results  are  given  for  the  following  conditions 
of  stress:  (a)  hypoxia;  (b)  hypoglycaemia;  (c)  muscular 
fatigue  due  to  prolonged  physical  effort;  (d)  action  of 
drugs:  caffeine,  barbiturates,  alcohol;  and  (e)  lack  of 
sleep. 


M1L.02:002 

Milan  U.  Lab.  of  Physiology  (Italy). 

INVESTIGATION  OF  THE  FATIGUE  IN  MAN.  Final 
rept.  [1957]  7p.  (AFOSR-TR-58-117)  (AF  61(514)637; 
continued  by  AF  61(052)23)  AD  202358  Unclassified 

Some  fundamental  characteristics  of  lower  neuron 
activity  as  a  means  of  investigating  fatigue  in  man,  has 
been  studied.  Such  research  was  based  on  the  assump¬ 
tion  that  even  if  fatigue  is  a  very  imprecise  and  general 
term  covering  a  number  of  stress-inducing  conditions, 
a  common  factor  should  exist  consisting  of  some  wide¬ 
spread  change  in  the  central  nervous  system.  In  fact, 
Internal  or  external  stresses  are  bound  to  cause  the 
earliest  possible  response  in  tii*  organism  from  the 
central  nervous  system.  It  was  also  assumed  that  any 
change  in  the  central  nervous  system  might  lead  to  a 
variation  in  lower  neuron  activity,  In  the  terminal 
centers  of  the  efferent  pathways  of  the  CNS,  namely  the 
neurons  of  the  spinal  cord,  both  intemunclal  and  motor. 


MIL.03.001 

Milan  U.  Lab.  of  Physiology  (Italy). 

EFFECT  OF  ACCELERATIONS  ON  CEREBELLAR 
POTENTIALS  IN  BIRDS  AND  ITS  RELATION  TO  THE 
SENSE  OF  DIRECTION,  by  B.  Schreiber,  T. 

Gualtlerottl,  and  D.  Malnardi.  [1957]  lOp.  lncl.  dlagrs. 
(AFOSR-TN- 57-519)  (AF  61(514)968)  AD  136601 

Unclassified 

Also  published  in  Amer.  Jour.  Physiol.,  v.  197:  469-474, 
Aug!  1959. 

Rotary  and  post -rotary  cerebellar  responses  of  homing 
and  domestic  pigeons,  and  of  migratory  and  sedentary 
doves  have  been  studied  by  means  of  an  orientable  cen¬ 
trifuge.  Little  difference  eras  found  in  rotary  responses 
among  all  the  animals  tested.  Splndle-Uke  post-rotary 
discharges  were  recorded  in  the  majority  of  migratory 
birds  while  only  6-8%  of  the  domestic  pigeons  and  no 
sedentary  doves  showed  similar  after-charges.  The  re¬ 
sults  seem  to  support  lalng's  theory  regarding  the 
Coriolis  force  as  a  base  for  direction  sense  in  animals. 
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MIL.03:002 

Milan  U.  [Lab.  of  Physiology]  (Italy). 

[CEREBELLAR  ACTIVITY  AND  NUCHAL  ELECTRO¬ 
MYOGRAM  IN  THE  HOMING  PIGEON]  Attlvita' 
cerebellare  ed  elettromiogramma  nucale  nel  piccione 
viaggiatore,  by  B.  Schreiber,  T.  Gualtierottl,  and 
D.  Malnardi.  [1957]  [4]p.  incl.  lllus.  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF  61- 
(514)968  and  Rockefeller  Foundation)  Unclassified 

Published  in  Rend.  1st.  Lomb.  Sci.  e  Lett.,  v.  92:  187- 
l907"l95L 

Experiments  designed  to  record  jointly  the  electrical 
activity  of  the  cerebellum  and  the  neck  muscles  permit 
it  to  be  concluded  that  the  activities  recorded  in  the 
centrifugal  stimulation  of  pigeons,  which  discriminate 
between  homing  and  non-homing  races,  are  not  an 
artifact  due  to  diffusion  of  potentials  from  the  neck 
muscles  but  an  expression  of  cerebellar  activity. 
(Contractor's  abstract) 


MIL.03:003 

Milan  U.  Lab.  of  Physiology  (Italy). 

PROLONGED  AFTER-EFFECT  OF  CENTRIPETAL 
AND  TANGENTIAL  ACCELERATIONS  ON  CEREBEL¬ 
LAR  POTENTIALS.  Final  rept.  June  1,  1958- Sept.  30. 
1957.  5p.  (AFOSR-TR-58-37)  (AF  61(514)968) 

AD  152246  Unclassified 

TTie  rotatory  and  post- rotatory  responses  of  domestic 
and  nonmigratory  species  were  compared  with  the 
responses  of  homing  pigeon#  and  migratory  birds.  Re¬ 
sults  Indicated  that  the  cerebellar  cortex  of  birds  Is 
highly  sensitive  to  rotatory  acceleration.  A  response 
was  obtained  at  a  value  as  low  as  0.01  to  0.02  g.  The 
stimulation  of  the  cerebellar  neurons  resulted  from 
changes  of  the  sensory  inflow  coming  from  the  labyrinth. 
Bilateral  labyrinthectomy  completely  abolished  the 
cerebellar  response.  A  highly  typical,  sptndle-like 
aiterdischarge  was  found  only  in  homing  pigeons  and 
migratory  birds. 


MIL. 04:001 

Milan  U.  Lab.  of  Physiology  (Italy). 

WIDE  RANGE  ACCELERATION  INVESTIGATIONS  IN 
MAN  AND  ANIMALS,  by  R.  Margarla.  [1958]  26p. 
(AFOSR-TN-58-516)  (AF  61(514)968  and  AF  61(052)23; 
continuation  of  AF  61(514)537)  AD  158327 

Unclassified 


Also  published  in  Jour.  Aviation  Med.,  v.  29:  855-871, 

Dec.  1958. 

Or.  the  basis  of  elementary  laws  of  physics,  describing 
the  behavior  of  bodies  floating  in  a  fluid  and  subjected 
to  acceleration,  consideration  has  been  given  to  possible 
protection  against  acceleration  forces.  Immersion  of 
mammals  (mice)  in  water  increases  the  resistance  to 
acceleration  more  than  ten  fold,  impacts  of  more  than 
1000  G  have  been  sustained  by  such  animals  as  opposed 
to  100  G  when  not  Immersed.  Animals  without  air  cavi¬ 
ties  in  the  body,  such  as  fish  or  mammili'n  foetuses, 
can  support  higher  acceleration  force:..  The  threshold 
of  physiological  stimulation  of  the  otolithic  apparatus  in 
all  directions  has  been  determined  in  man  t.oating  in  wa¬ 
ter.  Lack  of  Impulses  from  this  apparatus  is  possibly 
of  no  serious  consequences  on  the  functionality  of  the 
brain.  The  threshold  for  gravity  stimulation  of  the  laby¬ 
rinth  in  mammals  as  from  the  induce!  changes  of  the 
electrical  activity  of  the  floculo-noduiar  lobe  of  cere¬ 
bellum  Is  of  the  order  of  0.01  to  0.005  G.  TTie  loss  of 
orientation,  as  an  effect  of  radar  on  homing  pigeons,  Is 
considered  as  a  possible  temperature  effect.  Migratory 
animals  respond  to  acceleration  stimulus  with  peculiar 
splndle-like  bursts  of  cerebellar  action  potentials  last¬ 
ing  some  time  after  removal  of  the  stimulus.  Ibis  pe¬ 
culiarity  is  in  accord  with  the  hypothesis  that  migration 
in  animals  is  possibly  supported  by  a  higher  sensitivity 
to  geodetic  forces.  The  possible  geodetic  forces  that 
may  induce  migration  are  considered,  particularly  the 
accessory  Coriolis  acceleration;  they  are  of  the  order 

of  magnitude  of  1  x  10'®  G,  which  is  muf  lower  than  the 
threshold  to  stimulation  as  found  experimentally  on  the 
same  animals.  The  physiological  basis  to  account  for 
animal  migration  is  still  lacking.  (Contractor's  ab¬ 
stract) 


MIH.01',001 

(Minneapolis-Honeywell  Regulator  Co.,  Hopkins,  Minn.]. 

SURFACE  PROPERTIES  OF  CLEAVED  GERMANIUM 
SURFACES  IN  ULTRA-HIGH  VACUUM  (Abstract),  by 
D.  R.  Palmer  and  C.  E.  Dauenbaugh.  [1958]  [l]p. 

[AF  49(638)597]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.. 

Chicago,  111.,  Mar.  27-29.  1958. 


Published  in  Ball.  Amer.  Phy*.  Soc.,  Senes  II,  v.  3. 
lS6,  Ma'rTi,  1958. 

A  method  of  obtaining  "clean”  germanium  surfaces  by 

-9 

cleaving  germanium  in  ultra -high  vacuum  v2  x  mm 
Hg)  has  beer,  devised.  The  experiment  arrangement, 
which  allows  measurement  of  the  conductance,  field  ef¬ 
fect  (effective  mobility  and  slow  relaxation),  and  photo¬ 
conductivity.  will  be  explained.  A  preliminary  experi¬ 
ment  on  a  p-type  sample  shows  that  the  surface  is  p  type 


Presented  at  Twenty  ninth  annual  meeting  of  the  Aero 
Med.  Asaoc.,  Waahington,  D.  C.,  Mar.  24.  1958. 
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upon  cleavage.  The  effective  mobility  variation,  upon 
an  increase  in  pressure,  is  of  the  type  observed  in  the 
experiments  on  argon  bombarded  surfaces. 


MIN.02:003 

Minnesota  U.,  Minneapolis. 

AN  OPERATOR  IDENTITY,  by  G.  Baxter.  Aug.  1,  1957 
[24]p.  (Technical  repi.  no.  3)  (AFOSR-TN-57-424) 

(AF  18(603)30)  AD  1 36413  Unclassified 

Also  published  in  Pacific  Jour.  Math.,  v.  8:  649-663, 

M - 

L,et  M  be  a  matrix,  let  M+  be  formed  by  setting  equal  to 
zero  all  elements  of  M  on  or  below  the  diagonal,  and 

let  M  -  M  -  M+.  Equations  P  ■  I  +  s(MP)+  and  G  * 

I  +  s(QM)"  are  investigated  and  their  solutions  applied 
to  certain  problems  in  the  theory  of  probability  where 
M  is  the  transition  probability  matrix  of  a  Markov 
chain.  Extension  to  certain  operators  M  is  carried 
through.  (Contractor's  abstract) 


M1N.02:004 

Minnesota  U.,  Minneapolis. 

INVERSION  FORMULAE  FOR  CHARACTERISTIC 
FUNCTIONALS  OF  STOCHASTIC  PROCESSES,  by  R. 

H.  Cameron  and  M.  D.  Donsker.  Sept.  1957  [20]p. 

(A FQSR-TN-57-603)  (AF  18(603)30)  AD  136592 

Unclassified 

Also  published  In  Ann.  Math.,  v.  69:  15-36,  Jan.  1959. 

Let  :x{  be  a  stochastic  process  in  which  almost 

all  of  the  functions  x(t,  ')  equal  zero  for  t  -  0  and  sat¬ 
isfies  the  condition  of  H51der  with  n  >  i  »;id  let  ‘p  be 
the  Wiener  process.  The  characteristic  functional  of 
x(  is  defined,  in  the  more  general  conditions,  by  the 

formula  ♦  (p)  1  E  "exp  lj0'x(t)dp(t)  ’•  The  following 

formula:  E  G[x]  =  Urn  2  exp  (Af(A)/2) 
x  A  — 

xEaWEpW  exp(-lAf(A)J*  a(t)dp(t)G|f(A)a]4(Ap)]: 

is  proven  for  every  G  functional,  defined  and  limited  for 
the  space  of  functions  continued  according  to  (0,1  ]  and 
zero  for  t  *  0,  continued  according  to  the  uniform  topol- 

2 

ogy  and  measurable  Wiener  and  for  0  '  f(A)  *0(A/logA)  ), 

l/f(A)  *  0(1*  1/,°).  An  analogous  formula  is  proven  for 

the  "strictly,  absolutely,  continuous"  process  and  another 
formula  is  proven  for  the  G  functionals  continued  ac¬ 
cording  to  the  Hilbert  topology. 


MIN, 02:005 

Minnesota  U.,  Minneapolis. 

ON  THE  MEASURE  OF  HILBERT  NEIGHBORHOODS 
FOR  PROCESSES  WITH  STATIONARY,  INDEPENDENT 
INCREMENTS,  by  G.  Baxter.  Jan.  1,  1958,  7p.  (Tech¬ 
nical  note  no.  6)  (AFOSR-TN-58-159)  (AF  18(603)30) 
AD  1 52185 ;  PB  138862  Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc.,  v.  10:  690- 
695,  Oct.  1953. 

The  double  Laplace  transform  of  the  measure  of  the 
Hilbert  neighborhood  of  the  origin  for  processes  with 
stationary,  independent  Increments  is  shown  to  be  the 
solution  of  a  certain  differential  equation.  The  proof  is 
based  on  work  by  Kac.  Examples  are  given,  including 
an  evaluation  for  the  measure  of  the  Hilbert  neighbor¬ 
hood  of  the  origin  for  the  Poisson  process.  (Contrac¬ 
tor's  abstract) 


MIN.02:OO6 

Minnesota  U.,  Minneapolis. 

ON  A  SPECIAL  INTEGRAL  EQUATION,  A  LINEAR 
PARABOLIC  DIFFERENTIAL  SYSTEM,  AND  A 
WIENER  INTEGRAL,  by  D.  A.  Woodward.  Jan.  1958 
(4]p.  (Technical  note  no.  5)  (AFOSR-TN-58-567) 

(AF  18(603)30)  AD  158386  Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc.,  v.  10:  853- 
654,  Dec.  1959. 

Three  questions,  which  are  shown  to  be  equivalent  by  a 
paper  by  Cameron,  are  answered  in  the  negative  by 
answering  the  first  question  in  the  negative.  The  first 

question  asks  whether  y(t)  »  x(t)  ♦  (x(a)]“da,  0  t  *  1 

has  a  solution  x  r  C  for  almost  every  choice  of  y  f  C. 

C  denotes  the  space  of  continuous  functions  on  0  -  t  4  1 
which  vanish  at  t  -  0,  and  "almost  every"  means  all  but 
a  set  of  Wiener  measure  zero. 


MIN. 02:007 

Minnesota  U.,  Minneapolis. 

ON  THE  REGULARITY  OF  GAUSSIAN  PROCESS  SAM¬ 
PLE  FUNCTIONS,  by  M.  D.  Donsker.  Jan.  1.  1958, 
lip.  (Technical  note  no.  7)  (AFOSR-TN-58-1060) 

(AF  18(603)30)  AD  261919  Unclassified 

Let  x{,  0  ■  t  M  ■  be  a  Gaussian  process  with  mean  func¬ 
tion  zero  and  covariance  function  P(s,t)  continuous  in  both 
its  variables,  in  this  note  certain  connections  between  the 
regularity  <  the  sample- functions  x(  and  the  asymptotic- 

properties  of  n  ited  Fredholm  determinants  are  discussed. 
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MIN.03:002 

Minnesota  U.,  Minneapolis 

DIMENSIONAL  EFFECT  ON  THE  INITIAL  PERMEA¬ 
BILITY  AND  PERMITTIVITY  MEASUREMENTS,  by 
D.  Chen,  W.  E.  Swanson,  and  S.  P.  Yu.  [1957]  [7]p. 
incl.  dlagrs.  (AFOSR-TN-57-18)  (AF  18(803)113) 

AD  115048  Unclassified 

A  dimensional  effect  has  been  observed  in  the  Initial 
permeability  measurement  of  mlcron-slzed  >-Fe, 

particles  and  paraffin  mixtures  using  the  ’’transmission 
line  method"  at  9000  me.'  The  peaking  of  the  phase  angle 
of  the  characteristic  impedance  at  sample  lengths  equal 
to  a  multiple  of  a  quarter  wavelength  apparently  cannot 
be  accounted  for  by  higher  order  modes  or  a  cavity  res¬ 
onance.  Calculation  reveals  that  the  phase  angle  Is  sen¬ 
sitive  to  the  non-ideal  terminations  of  the  transmission 
line  and  the  error  In  the  location  of  the  voltage  minimum 
at  these  lengths.  For  optimum  accuracy  in  the  permea¬ 
bility  and  permittivity  measurements  the  sample  length 
should  be  one-eight  of  the  wavelength  in  the  material. 


M1N.05:002 

Minnesota  U.  Dept,  of  Aeronautical  Engineering, 
Minneapolis. 

AIRFOIL  IN  A  SONIC  SHEAR  FLOW  JET.  A  MIXED 
BOUNDARY  VALUE  PROBLEM  FOR  THE  GENERAL¬ 
IZED  TRICOM1  EQUATION,  by  C.-C.  Chang  and  T.  S. 
Lundgren.  May  1958  [32]p.  Incl.  dlagra.  refs.  (Rept. 
no.  1)  (AFQSR-TN-58-521)  (AF  18(600)1456) 

AD  158334;  PB  140458  Unclassified 

Also  published  In  Quart.  Appl.  Math.,  v.  17:  375-392, 

Jan.  I960 

Small  perturbations  of  a  non-uniform  two-dimensional 
flow  of  a  comprer.alble  inrlscid  fluid  are  considered.  It 
is  shown  that  for  a  particular  class  of  main  stream  Mach 
number  of  distributions,  which  are  characterized  by  a 
aortic  line  along  x-axis,  the  linearized  shear  flow  equa¬ 
tion  may  be  transformed  Into  the  generalized  Trlcoml 
equation.  The  mixed  boundary  value  problem  which  re¬ 
sults  from  considering  perturbations  generated  by  a  two- 
dimensional  camber  surface  is  formulated  and  solved 
by  utilizing  the  Wiener- Hopf  technique.  (Contractor’s 
abstract) 


M1N.05-.003 

Minnesota  U.  Dept,  of  Aeronautical  Engineering, 
Minneapolis. 

EFFECT  OF  SUGHT  MODIFICATIONS  OF  BOUNDARY 
ON  POTENTIAL  TRANSONIC  CHANNEL  FLOW,  by 
C.-C.  Chang  and  C.-W.  Chu.  June  1958  !20]p.  incl. 


MIN.  03:002;  MIN.  05:002  ,  003 
MIN.  14:001 


dlagrs.  refs.  (Rept.  no.  2)  (AFOSR-TN-58-528) 

(AF  18(600)1456)  AD  158339  Unclassified 

This  is  an  extension  of  the  paper  by  Chang  and  Chu  in 
which  a  symmetrical  neighboring  solution  of  Tempie- 
Yarwood  transonic  channel  flow  along  a  Slightly  less  con¬ 
vex  but  still  analytic  inner  boundary  was  obtained  numer¬ 
ically  with  the  relaxation  method.  Two  types  of  symmet¬ 
rical  Inner  channel  boundary  are  considered:  namely,  a 
slightly  less  convex  contour  and  a  slightly  more  convex 
contour  than  that  of  the  original  Temple- Yarwood  flow. 
First,  an  unsym  metrical  flow  solution  of  the  case  ol  the 
slightly  less  convex  contour  is  obtained.  Secondly,  the 
case  of  a  slightly  more  convex  analytic  contour  is  in¬ 
vestigated.  Both  the  symmetrical  and  the  unsymmetrlcal 
flow  solutions  are  also  obtained  with  the  relaxation  meth¬ 
od.  Physical- reasoning  indicates  that  the  unsymmetrlcal 
potential  flow  solutions  are  more  likely  to  occur.  It  Is 
found  that  within  the  chosen  accuracy,  potential  transonic 
neighboring  solutions  exist  for  both  the  more  convex  and 
the  less  convex  boundaries.  For  the  unsymmetrlcal  flow 
solution  with  the  more  convex  boundary,  the  character¬ 
istics  starting  from  five  neighboring  points  near  the 
crown  of  the  inner  channel  boundary  are  calculated  and 
plotted.  There  appears  no  tendency  of  focusing  of  these 
characteristics  as  they  propagate  downstream,  reflected 
by  the  sonic  line  and  the  inner  channel  wall.  No  shock 
is  discovered.  (Contractor's  abstract) 


MIN.14:001 

Minnesota  U.  Dept,  of  Aeronautical  Engineering, 
Minneapolis. 

ELASTIC  INSTABILITY  OF  RECTANGULAR  SANDWICH 
PANEL  OF  ORTHOTROPIC  CORE  WITH  DIFFERENT 
FACE  THICKNESSES  AND  MATERIALS,  by  C.-C. 

Chang  and  1.  K.  Ebcioglu.  Mar.  1958  [54]p.  incl.  dlagrs. 
tables,  refs.  (Composite  Structure  rept.  no.  1)  (AFOSR- 
TN-58-221)  (AF  18(603)112)  AD  154122;  PB  134752 

Unclassified 

Also  published  in  Jour.  Appi.  Mech.,  v.  27:  474-480, 


This  paper  treats  the  elastic  instability  of  rectangular 
sandwich  panels  of  orthotropic  core  and  faces  with  dif¬ 
ferent  materials  and  unequal  thicknesses.  The  panel  is 
simply  supported  and  loaded  with  edge  compression. 

The  differential  equations  and  corresponding  boundary 
conditions  are  derived  from  the  claaaical  energy  inte¬ 
gral  by  means  of  the  variational  method.  The  critical 
edge  compression  per  unit  width  can  be  expreased  aa  a 
product  of  two  parts:  the  major  buckling  coefficient  and 
critical  buckling  load.  The  complicated  geometrical 
parametera  and  different  component  materials  are  in¬ 
cluded  in  a  aingle  graph.  The  effect  of  different  face  tem¬ 
peratures  on  the  maximum  collapsing  load  can  be  Inter¬ 
preted  from  the  present  theory.  A  comparison  with  cur¬ 
rent  different  methods  Is  given.  A  number  of  illustrating 
examples  are  shown.  (Contractor's  abstract) 
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MIN.  14:002;  ION.  15:001;  MIN.  16:001,  002; 
MIN.  07:010 


MIN.  14:003 

Minnesota  U.  (Dept,  of  Aeronautical  Engineering] 
Minneapolis. 

ELASTIC  THEORY  GF  A  WEAK-CORE  SANDWICH 
PANEL,  INITIALLY  WARPED,  SIMPLY  SUPPORTED 
AND  SUBJECTED  TO  COMBINED  LOADINGS,  by  C.-C. 
Chang,  B.  T.  Fang,  and  I.  K.  Ebcioglu.  [1058]  (8]p. 
incl.  diagre.  (AFOSR-TN-58-525)  (AF  18(808)112) 

AD  158338  Unclassified 

Also  published  in  Proc.  Third  U.  S.  Nat'l.  Congress  of 
Appl.  Mech.,  Brown  U.,  Providence,  R.  L  (June  11-14, 
1058),  N.  Y.,  Amer.  Soc.  Mech.  Englneere,  1058,  p.  273- 
280. 

Based  on  email  deflection  theory,  differential  equations 
for  the  elastic  bending  and  deflection  of  an  orthotropic 
weak-core  sandwich  panel  with  small  initial  warping 
are  derived  by  the  variational  energy  method.  The  loads 
applied  consist  of  arbitrarily  distributed  transverse 
loads  and  eccentrically  applied  edge  loads  and/or  edge 
moments.  Solutions  of  the  differential  equations  for  a 
simply  supported  rectangular  panel  with  arbitrary  ini¬ 
tial  warping  and  subjected  to  combined  transverse  load¬ 
ing  and  edge  compression  are  obtained  in  the  form  of 
double  Fourier  series.  (Contractor's  abstract) 


MIN.1S:001 

Minnesota  U.  Dept,  of  Electrical  Engineering, 

Minneapolis. 

TENTATIVE  RESEARCH  PROGRAM  ON  GASEOUS 
ELECTRONICS  (Abstract),  by  H.  J.  Oakam.  (1958]  (2]p. 

Sound  with  Its  AFOSR-TR-56-125;  AD  162274)  (AF  49- 
18)378)  Unclassified 

Presented  at  Conf.  on  Ion  and  Plasma  Research, 
Maryland  U.,  College  Park,  Sept.  30-Oet.  2,  1958. 

The  following  research  Is  planned  in  this  report:  (1) 
Microwave  studies  of  afterglow  phenomena  (including 
the  study  of  afterglow  proper'  a  in  pure  gases,  in  mix¬ 
tures  of  rare  gases),  and  mixtures  of  rare  gases  and 
hydrogen;  (2)  Study  of  the  possibility  of  combining  mase- 
epectroecopical  studies  of  the  afterglow  with  the  micro- 
wave  method;  and  (3)  Spectroscopical  studies  of  gas 
mixtures. 


MIN.  16:001 

Minnesota  U.  (Dept,  of  Mathematics]  Minneapolis. 

TENSOR  PRODUCTS  OF  BANACH  ALGEBRAS,  by 
B.  R.  Gelbaum.  Apr.  30,  1958  (20]p.  (AF06R-TN-56- 
373)  (A  F  49(638)64)  AD  154279  Unclassified 

Also  published  in Canad.  Jour.  Math.,  v.  11:  297-310, 1959. 


Let  A  and  B  be  communicative  Banach  algebras,  and  let 
C  be  their  tensor  product,  A$B,  with  the  "greatest 
cross  norm”.  If  A  and  B  have  units,  then  the  space 
HO  of  complex  homomorphism*  of  C  ie  in  a  natural  way 
the  product  0(A)  x  0(B).  In  the  present  paper,  the  corree- 
ponding  proposition  for  algebras  without  units  is  proved. 
(Math.  Rev.  abstract) 


MIN.16:002 

Minnesota  U.  [Dept,  of  Mathematice]  Minneapolis. 

ON  ISOMETRIC  EQUIVALENCE  AND  SIMILARITY  OF 
CERTAIN  VOLTERRA  OPERATORS,  by  G.  K.  Eallsch. 
June  12,  1958,  ISp.  (AFOSR-TN-58-533)  (AF  49(638)- 
64)  AD  158351;  PB  135412  Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc.,  v.  12:  93-98, 

TabVTWTT - 

The  functions  considered  are  of  the  general  form: 

e 

F(x,y)  •  (y  -  x)  aG(x,y),  where  m  la  a  positive  inte¬ 
ger,  'a!  •  1,  G(x,x)  >  0,  and  the  complex  valued  function 
G(x,y)  is  continuously  differentiable.  Proof  la  presented 
of  the  theorem:  Let  c{  and  c^  be  complex  numbers  and 

let  r.  and  r.  be  real  numbers  such  that  r.  a  1,  then 
12  1 

c.tI.1  Is  similar  to  c.tI.2  if  and  only  if  c  •  c.  and 

IE  Z  E  12 

rt  -  rj.  The  class  D  of  the  functions  F  are  described 

as  the  functions  F  are  of  the  general  form  where  G  and 
m  satisfy  one  of  the  following:  (1)  G  is  analytic  in  a  suit¬ 
able  region  and  m  la  arbitrary;  (2)  G(x,y)  •  G(y  -  a), 

2  2 
G(0)  +  0,  G  t  c  ,  and  m  is  arbitrary;  (3)  G  <  c  and  m  -  1. 

The  property  of  the  operators  T^.  for  F  «  D  that  their 

only  reducing  manifolds  are  the  space  L^O.c]  for  all 

c  ( [0,1]  is  crucial  for  the  establishment  of  unitary  in¬ 
variants.  A  generalisation  of  the  case  where  there  is  no 
restriction  on  p  is  described.  A  theorem  ie  given  illus¬ 
trating  the  relevance  of  some  of  the  differentiability  con¬ 
ditions  Imposed  on  F(x,y). 


MIN.07:010 

Minnesota  U.  Heat  Transfer  Lab.,  Minneapolis. 

MASS- TRANSFER  COOLING  IN  HIGH-SPEED  LAMINAR 
COUETTE  FLOW,  by  E.  R.  G.  Eckert  and  P.  J.  Schneider. 
Apr.  1937,  42p.  incl.  illus.  tables.  (Technical  rept.  no. 

12)  (AFOSR-TN-57-186)  (AF  16(600)1226)  AD  126481 

Unclassified 

Theoretical  results  are  presented  on  a  etudy  of  high¬ 
speed  laminar  Couette  flow  with  injection  of  a  lightweight 
foreign  gas.  Solutions  are  given  for  the  velocity,  con¬ 
centration,  and  temperature  profiles  in  the  flow  between 
two  parallel  porous  plates,  one  of  which  ie  etationary  and 


468  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


the  other  of  which  mores  In  Its  own  plane  with  a  con¬ 
stant  velocity.  The  stationary  plate  is  Imagined  to  cor¬ 
respond  to  a  single  flat  plate  in  boundary  layer  flow 
which  Is  to  be  cooled  by  Injection  of  a  foreign  gas  through 
Its  porous  surface.  The  Couette-flow  results  are  used 
to  derive  expressions  for  the  skin-friction  coefficient, 
Nusselt  number,  recovery  factor,  and  wall  temperature 
for  arbitrary  Injection  rates  and  coolant  reservoir  tem¬ 
peratures.  Specific  calculations  are  made  for  cases  of 
air-to-air,  hydrogen-to-alr,  and  helium-to-air  injection 
under  both  Isothermal  and  nonisothermal  flow  conditions, 
and  these  results  are  then  compared  directly  with  cor¬ 
responding  exact  boundary-layer  solutions.  In  all  cases 
investigated,  the  agreement  is  close  enough  over  a 
limited  range  of  injection  rates  to  recommend  the  simple 
calculation  procedure  based  on  Couette-flow  for  use  In 
preliminary  trajectory  heat-transfer  calculations  re¬ 
quired  in  the  design  of  high-speed  vehicles  using  the 
mass-transfer  cooling  method.  (Contraeior's  abstract) 


MIN.07:011 

Minnesota  U.  Heat  Transfer  Lab.,  Minneapolis. 

MASS  TRAN3FER  COOLING  OF  A  LAMINAR  BOUND¬ 
ARY  LAYER  BY  INJECTION  OF  A  UGHT-W  EIGHT 
FOREIGN  GAS,  by  E.  R.  G.  Eeken,  P.  J.  Schneider 
and  others.  June  1057,  45p.  lncl.  diagrs.  tables. 
(Technical  note  to.  14)  (AFOSR-TN-S7-323)  (AF  18- 
(800)1228)  AD  132303  Unclassified 

Also  published  in  Jet  Propulsion,  v.  28:  34-30,  Jan. 
1054. 

Analytical  predictions  are  given  for  the  development  of 
the  velocity,  temperature,  and  concentration  fields  in  a 
laminar  air  boundary  layer  on  a  flat  plats  in  high-speed 
dissipative  flow,  the  plats  being  considered  porous  and 
cooled  by  injection  of  hydrogen  from  its  surface.  The 
admixture  of  hydrogen,  having  a  low  density  and  high 
thermal  capacity  relative  to  air,  is  shown  to  greatly 
diminish  the  skin  friction  and  to  markedly  relieve  the 
adverse  thermal  effects  of  intense  aerodynamic  heating 
under  conditions  of  hypersonic  flow. 


MIN.07-012 

Minnesota  U.  [Heat  Transfer  Lab.)  Minneapolis. 

MASS-TRANSFER  COOLING  OF  A  20*  POROUS  CONE 
AT  M  •  5,  by  B.  M.  Leadon,  C.  J.  Scott,  and  G.  E. 
Anderson.  July  1057  [48]p.  lncl.  illus.  diagrs.  refs. 
(Research  rept.  no.  143)  (AFOSR-TN-37-481)  (AF  18- 
(600)1226)  AD  136452  Unclassified 

laminar  recovery  factor  local  heat  transfer,  and  tur- 
tace  concentration  measurements  hare  beer  conducted 
on  a  20*  porous  cone  at  a  nominal  Mach  number  of  5 
using  both  air  and  helium  as  the  transpired  gas.  Meas¬ 
ured  heat  transfer  coefficients  correlate  well  with  the 


MIN.07.011  -  MIN.07.-015 


theories  of  Low  and  of  Baron  when  presented  vs  two 
modified  blowing  parameters  chosen  to  account  for  the 
non-ideal  permeability  distribution.  The  laminar  conical 
boundary  layer  was  demonstrated  to  be  quite  stable  at 
this  Mach  number  both  with  aero  injection  and  *rlth  air 
and  helium  injection.  (Contractor’s  abstract) 


MIN.07:013 

Minnesota  U.  [Heat  Transfer  Lab.]  Minneapolis. 

TEMPERATURES  AND  THERMAL  STRESSES  IN 
TRANSPIRATION -COOLED  POWER- PRODUCING 
PLATES  AND  TUBES,  by  P.  J.  Schneider.  [1057]  8p. 
refs.  (AF  18(600)1226)  Unclassified 

Published  In  Jet  Propulsion,  v.  27:  882-880,  Aug.  1057. 

Presentation  of  solutions  for  the  local  temperature, 
mecn  temperature,  efficiency,  surface-temperature  dif¬ 
ference,  and  thermal  stress  in  transpiration-cooled, 
porous  plates  and  tubes  generating  uniform  distributed 
heat  is  made.  Eight  special  cases  are  considered,  four 
of  which  refer  to  the  conventional  case  of  the  nongenerat¬ 
ing,  porous  materials.  (Contractor’s  abstract) 


MIN.07:014 

Minnesota  U.  [Heat  Transfer  Lab.]  Minneapolis. 

MASS  TRANSFER  COOLING  IN  A  LAMINAR  BOUND¬ 
ARY  LAYER  IN  STEADY  TWO-DIMENSIONAL  STAGNA¬ 
TION  FLOW,  by  A.  A.  Hayday.  Apr.  1058  [36]p.  lncl. 
illus.  dinars.  (Technical  note  no.  10)  (AFOSR-TN-58- 
337)  (At  18(600)1226)  AD  154241  Unclassified 

An  analytical  investigation  of  the  effects  of  the  hydrogen 
Injection  on  flow  and  heat  transfer  characteristics  near 
a  stagnation  point  is  set  forth.  Two  dimensional,  steady 
flow  field  with  no  chemical  reactions  taking  place,  is 
assumed.  Results  in  the  form  of  velocity,  concentration, 
temperature,  skin  friction,  and  surface  heat  flux  varia¬ 
tions  with  injection  are  presented.  It  Is  found  that  under 
the  stated  conditions  a  high  reduction  in  the  heat  trans¬ 
ferred  into  the  surface  can  be  expected.  (Contractor's 
abstract) 


MIN.07:015 

Minnesota  U.  [Heat  Transfer  Lab.)  Minneapolis. 

BOUNDARY  LAYER  TRANSITION  WITH  GAS  INJEC¬ 
TION,  by  C.  J.  Scott  and  G.  E.  Anderson.  July  1058 
[28]p.  lncl.  illus.  diagrs.  refs.  (Research  rept.  no.  151) 
( A FOSR-  TN- 58-786)  (A F  18(600)1226)  AD  202112; 

VE  145740  Unclassified 


Also  published  in  Jour.  Aero/Space  Sciences,  v.  25: 
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MIN.  07:016-018;  MIN.  17:001 


Experiment*  were  conducted  on  a  porous  16°  cone  at 
Mach  no.  of  3.7  to  ascertain  the  effects  of  gas  injection 
on  die  stability  of  the  laminar  boundary  layer.  Observed 
zero-heat-transfer  transition  Reynolds  numbers  de¬ 
crease  with  Increased  injection,  but  this  effect  was  over¬ 
come  by  die  cooling  possible  with  injection.  (Contrac¬ 
tor's  abstract) 


MIN.07:016 

Minnesota  U.  [Heat  Transfer  Lab.]  Minneapolis. 

MASS  TRANSFER  COOLING  AT  MACH  NUMBER  4.8,  by 
B.  M.  Leadon,  C.  J.  Scott,  and  G.  E.  Anderson.  [1958] 
[2]p.  lncl.  dlagrs.  [AF  18(600)1226]  Unclassified 

Published  in  Jour.  Aeronaut.  Sciences,  v.  25:  67-68, 

Jan.  1958. 

Mass-transfer  experiments  on  a  5  mil  wire  porous  cone 
of  20*  total  angle  have  been  conducted  at  Ma  >  4.8  using 
air  and  helium  injection.  Details  of  the  experimental 
technique  are  described  in  (item  no.  MIN.07:007;  item 
no.  MIN.07:012). 


MIN.07-.017 

Minnesota  U.  [Heat  Transfer  Lab.]  Minneapolis. 

ANALYSIS  OF  A  TRANSPIRATION-COOLED  HEMI¬ 
SPHERE-CYLINDER,  by  C.  J.  Scott.  Dec.  1957  [54]p. 
lncl.  dUgrs.  tables,  refs.  (Engineering  memo,  rept. 
no.  74)  (AF  18(600)1226)  Unclassified 

so  published  in  Jour.  Aeronaut.  Sciences,  v.  25:  397, 

j  n§54.  — 

An  extension  of  the  analysis  of  Stine  and  Wanlass 
(''Theoretical  and  Experimental  Investigation  of  Aero¬ 
dynamic-Heating  and  Isothermal  Heat  Transfer  Param¬ 
eters  on  a  Hemispherical  Nose  with  Laminar  Boundary 
at  Supersonic  Mach  Numbers,"  NACA  Technical  note  no. 
3344,  Dec.  1954)  is  presented  which  predicts  the  effect 
of  air  injection  on  the  heat  transfer  distribution  over 
Isothermal,  blunt-nosed  bodies  of  revolution.  Only  ad¬ 
vance  knowledge  of  the  surface  pressure  distribution  Is 
required.  Results  aic  presented  for  a  transpiration- 
cooled  hemisphere-cylinder  at  a  tree-stream  M  -  3.6. 
The  Mangier  transformation  and  the  Stswartson  transfor¬ 
mation  were  used  to  relate  the  problem  in  axlsymmetrlc 
compressible  flow,  and  then  to  an  approximately  equiva¬ 
lent  two-dimensional  incompressible  flow  where  the 
thermal  solutions  of  the  Falkner-Skan  wedge-flow  cases 
were  applied.  The  effects  of  the  major  assumptions; 
constant  Prandtl  number,  small  temperature  differences, 
and  local  application  of  the  Falkner-Skan  solutions  have 
already  been  discussed  by  Lees  ("Laminar  Heat  Trans¬ 
fer  over  Blunt-Nosed  Bodies  at  Hypersonic  Flight 
Speeds,"  Jet  Propulsion,  v.  26,  Apr.  1956).  No  ad¬ 
ditional  assumptions  are  required  to  extend  the  analysis 


to  the  case  of  air  Injection.  The  results  display  the 
distribution  of  local  heat  transfer  parameter  along  the 
isothermal  surface.  The  uniform  decrease  In  local  heat 
transfer  coefficients  with  air  injection  is  apparent.  The 
value  of  the  blowing  parameter,  f^,  varies  with  angular 

location  and  approaches  asymptotically,  as  does  the  heat 
transfer  parameter,  the  corresponding  flat  plate  values. 
(Contractor's  abstract,  modified) 

MIN.  07: 01 8 

Minnesota  U.  Heat  Transfer  Lab.,  Minneapolis. 

MASS  TRANSFER  COOLING  WITH  COMBUSTION  IN  A 
LAMINAR  BOUNDARY  LAYER,  by  J.  P.  Hartnett  and 
E.  R.  G.  Ecksrt.  [1958]  [15]p.  lncl.  dlagrs.  table. 

[AF  1 8(600)  r,'.26]  Unclassified 

Published  In  Proc.  Heat  Transfer  and  Fluid  Mech. 

Inst.,  California  U.,  Berkeley  (June  19-21,  1958), 
Stanford,  Stanford  U.  Press,  1958,  p.  54-68. 

Maas  transfer  cooling  is  characterized  by  the  fact  that 
some  material  Is  released  at  the  surface  to  be  cooled 
and  moves,  at  least  partially,  as  a  gas  Into  the  air  flow 
passing  the  surface.  The  effectiveness  of  this  method 
will  be  influenced  by  chemical  reactions  which  may 
occur  between  the  material  released  at  the  surface  and 
the  air.  In  order  to  evaluate  this  influence,  a  calculation 
Is  performed  on  a  simplified  model.  Laminar  boundary 
layer  flow  of  the  wedge  type  la  considered,  properties 
are  assumed  constant  and  equal  for  all  components  in¬ 
volved,  infinite  chemical  reaction  rate  and  equilibrium 
close  to  complete  combustion  is  specified.  Concentra¬ 
tion  and  temperature  profiles  within  the  boundary  layer, 
the  position  of  the  flame  sheet  and  the  heat  flow  rate 
to  the  surface  are  calculated.  Numerical  results  are 
presented  for  some  representative  reactions.  (Contrac¬ 
tor's  abstract) 


MIN.17:001 

Minnesota  U.  Hormel  Inst.,  Austin. 

INCLUSION  COMPLEXES  IN  SOLUTION,  by  H.  Schlenk. 
Technical  status  rept.  no.  5,  Feb.-May  1957,  5p. 

(A FOSR-TN- 58-440)  (AF  18(603)18)  AD  158245 

Unclassified 

A  comprehensive  description  of  the  preparation  and 
testing  of  o-  and  8-cyclodextrin  is  presented  with  elab¬ 
orations  of  a  few  changes  mad*  from  the  standard  pro¬ 
cedures  in  order  to  simplify  or  make  those  procedures 
more  efficient. 
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MIN.  17:002 

Minnesota  U.  Honnel  lust.,  Austin. 

INCLUSION  COMPLEXES  IN  SOLUTION,  by  H.  Schlenk. 
Technical  status  rept.  no.  6,  May-July  1957,  3p. 
(A70SR-TN-58-441)  (AF  18(803)18)  AD  158246 

Unclassified 

Experimental  results  of  the  molar  ratio  of  a  -  and 
0-cyclodextrin  in  decanolc  acid  are  given.  A  general 
method  Is  presented  to  study  the  cyclodextrin  molar 
ratios  In  fatty  acids  by  means  of  a  hydrolyzation  of  the 
dextrin  to  glucose  and  the  use  of  Somogyi's  procedure 
for  the  glucose  determination. 


M1N.17:003 

Minnesota  U.  Hormel  Inst.,  Austin. 

INCLUSION  COMPLEXES  IN  SOLUTION,  by  H.  Schlenk. 
Technical  status  rept.  no.  7,  Aug.-Oct  1657  [12]p.  lncl. 
diagrs.  table.  (AFOSR-TN- 58-442)  (AF  18(603)18) 

AD  158247  Unclassified 

The  general  study  of  molecular  Inclusion  complexes  of 
fatty  acids  In  cyclodextrins  Is  continued  and  brief  reports 
are  given  on:  the  .nolecular  ratios  of  host  to  guest  mole¬ 
cules  In  solid  dehydrated  complexes  of  a-  and  0- cyclo¬ 
dextrins  with  fatty  acids;  and  the  stoichiometry  of  cyclo- 
dextrlns  In  aqueous  solutions  of  fatty  acids. 


MIN.18.001 

Minnesota  U.  Inst,  of  Tech.,  Minneapolis. 

ON  THE  HOLDER  CONTINUITY  OF  QUASI- 
CONFORMAL  AND  ELLIPTIC  MAPPINGS,  by  R.  Finn 
and  J.  Serrln.  June  11,  1957  [24]p.  (AFOSR-TN-57- 
355)  (In  cooperation  with  Calif.  Inst,  of  Tech.,  Pasadena) 
(AF  18(603)31)  AD  132428  Unclassified 

Also  published  In  Trans.  Amer.  Math.  Soc.,  v.  89:  1-15, 
Sept.  1950. 

A  simple  new  proof  Is  presented  of  the  HSlder  continuity 
of  quasl-lnformal  mappings  which  shows  that  the  H61der 
constant  can  be  chosen  independent  of  K,  a  positive  con¬ 
stant  leas  than  Infinity  such  that  u^  ♦  oy  ♦  v*  ♦  vy  i 
2K(ujvy  -  uyv^);  u(x,y)  and  v  (x,y)  are  continuously 

differentiable  functions  defined  In  a  domain  of  the  com¬ 
plex  z-plane,  z  «  x  ♦  ly.  A  more  genenl  class  of 
mappings  Is  treated  which  satisfy  an  inequality  of  the 
2  2  2  2 

form  ux  ♦  uy  ♦  vx  ♦  vy  i  2K(U](vy  -  uyvx)  ♦  Kj,  where 

K  and  Kj  are  constants  X  «  1  and  K(  !  0.  The  following 

result  on  HSlder  continuity  of  elliptic  mappings  Is 
proved:  Let  w  *  u  ♦  lv  be  an  elliptic  mapping  defined 


MIN.  17:002,  003;  MIN.  18:001.  002: 
MIN.  19:001 

in  a  domain  A  of  the  z-plane,  and  assume  that  I  w  I  *  1 
and  K  >  1:  then  in  any  compact  subregion  B  of  A,  the 
function  w(z)  satisfies  a  uniform  HSlder  Inequality 

Iw(Zj)  -  w(z2)!  m  hUj  -  Zjl**,  where  M  -  K  -  -J K2  -1 
and  H  depends  only  on  K,  and  the  distance  from  B 

to  the  boundary  of  A.  Extension  of  the  results  Is  made 
to  the  case  where  w  Is  undefined  or  not  differentiable 
at  Isolated  points  of  A  but  otlrwise  satisfies  the  same 
hypotheses.  A  close  analog  Is  also  proved  of  the  Rlemann 
theorem  on  removable  singularities  of  analytic  functions. 
One-to-one  quasl-lnformal  mappings  are  considered  of 
a  domain  A  onto  a  domain  B,  showing  that  If  A  and  B  have 
sufficiently  smooth  boundaries,  then  any  such  mapping 
can  be  extended  so  that  It  Is  one-to-one  and  continuous 
In  the  closure  A  of  A,  and  thus  extended,  It  satisfies  a 
uniform  HSlder  condition  over  all  of  A  with  constants 
depending  In  a  simple  way  on  A,  B,  and  K.  All  results 
remain  true  for  the  more  general  mappings. 

MIN.18.002 

Minnesota  U.  Inst,  of  Tech.,  Minneapolis. 

ON  A  FUNDAMENTAL  THEOREM  OF  THE  CALCULUS 
OF  VARIATIONS,  by  J.  Serrln.  Aug.  15,  1958  [29]p. 
lncl.  refs.  (AFOSR-TN-58-458)  (AF  18(603)31) 

AD  158265;  PB  136488  Unclassified 

Also  published  In  Acta  Math.  v.  102:  1-22,  1959. 

A  reformulation  Is  given  of  llilbert's  theorem  which 
states  that  if  the  extremal  <  can  be  imbedded  in  a  field  v 
with  slope  functions  p(x,y,z),  ^(x,y,z;  such  that  the 

Weierstrass  function  obeys  E(~,  y,  z;  ;  P,  Q)  *  0 
for  each  set  of  values  (x,  y,  z  in  the  field,  then  c  mini¬ 
mizes  the  integral  I  [u] 1  pR  F(x,  y,  u,  p,  q)dA  relative 

to  aU  admissible-  functions  whose  values  lie  in  the  field. 

In  the  new  formulation,  It  Is  assumed  that  there  is  at 
least  one  admissible  function  which  gives  ]  a  finite 
value,  and  the  field  Is  required  to  be  ac  extremal  field. 

On  the  other  hand,  by  virtue  of  an  extension  of  the  notion 
of  Imbedding,  It  has  not  been  necessary  to  make  any  as¬ 
sumption  concerning  the  behavior  of  c  at  the  boundary, 
beyond  simply  requiring  that  it  take  on  the  given  bound¬ 
ary  values.  The  proof  Is  a  modification  and  extension 
of  Hilbert's  classical  argument;  at  no  stage  la  it  neces¬ 
sary  to  resort  to  deep  theorems  of  Integration  or  func¬ 
tional  analysis.  Finally  the  proof  applies  equally  In  n 
dimensions  and  to  extremals  satisfying  only  the  Haar 
equations. 


MIN. 19:001 

Minnesota  U.  Inst,  of  Tech.,  Minneapolis. 

THE  DERIVATION  OF  STRESS-DEFORMATION  RE1.A- 
TIONS  FOR  A  STOKESIAN  FLUID,  by  J.  Serrin.  Jan.  20, 
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1959,  15p.  loci.  rets.  (AFO8R-TN-58-1085) 

(AF  49(638)262)  AD  207582;  PB  140334  Unclassified 

Also  published  In  Jour.  Math,  and  Mech.,  v.  8:  459-569, 
July  1959. 

A  simple  and  complete  treatment  Is  given  of  the  con¬ 
stitutive  equation  where  the  stress  tensor  Is  a  function 
of  the  deformation  tensor  (Stokesian  fluid).  A  set  of 
conditions  is  stated  concerning  the  reaction  of  the  fluid 
to  deformation  and  from  these  conditions  (and  these 
alone),  the  form  of  the  constitutive  equation  follows. 

The  algebraic  details  are  presented  with  the  main  re¬ 
sult#  being  stated  in  the  form  of  2  theorems.  A  simple 
proot  of  the  Newton-Cauchy- Poisson  law  Is  Included. 

The  concept  of  fluid  pressure  is  discussed  and  clarified. 
(AS  TLA  abstract) 


MIN.19:002 

Minnesota  U.  Inst,  of  Tech.,  Minneapolis. 

POISEUILLE  AND  COUETTE  FLOW  OF  NON-NEW¬ 
TONIAN  FLUIDS,  by  J.  Sorrln.  Jan.  20,  1959  [12]p. 
lncl.  dlagrs.  (AFOSR-TN-58-1087)  (AF  49(638)262) 

AD  207584,  PB  140043  Unclassified 

Also  published  in  Zeltschr.  Angew.  Math.  Mech.  (ZAMM) 
v.  'Si:  245-299,  July-Aug.  1959. 

Two  exact  solutions  corresponding  to  Polseuille  and 
Couette  flow  are  discussed  of  the  equations:  (1) 

2 

T  *  W  +  flD  +  yD  ,  where  T  is  the  stress  tensor,  D  Is 
the  rate-of-deformatlon  tensor,  and  a,  fi,  y  are  certain 
scalar  coefficients;  and  (2)  Pa  •  Pf  +  div  T,  where  a  is 
the  acceleration  vector  and  f  is  the  gravitational  force. 
The  physical  nature  of  these  solution#  are  clarified,  and 
these  similarities  and  differences  with  the  classical  so¬ 
lutions  are  pointed  out.  (AS TLA  abstract) 


MIN.09:011 

Minnesota  U.  Rosemount  Aeronautical  Labs.,  Minneapolis. 

RESEARCH  ON  LAMINAR  AND  TURBULENT  BOUND¬ 
ARY  LAYERS  AT  SUPERSONIC  SPEEDS,  by  W.  S. 
Bradfield.  Final  summary  rept.  Dec.  1957,  236p.  lncl. 
lllus.  dlagrs.  tables,  rets.  (Research  rept.  no.  131) 
(AF06R-TR-57-64)  (AF  18(600)384)  AD  136559 

Unclassified 

A  synthesis  is  presented  of  results  obtained  In  research 
under  the  writer's  direction  on  cone  boundary  layers 
in  the  moderate  Mach  number  range  (1  <  M.  <  6).  In¬ 
cluded  are  laminar  and  turbulent  boundary  layer  ln- 
veetigations  of  friction  and  heat  transfer;  some  effects 
on  boundary  layer  development  of  a  shockwave  at  the 
boundary  layer  origin;  some  effects  of  yaw  on  boundary 
layer  development;  a  discussion  of  possible  probe  er¬ 


rors;  design,  development,  and  application  of  a  boundary 
layer  total  temperature  probe;  and  a  description  of  a  new 
schlieren  apparatus  suitable  for  study  of  compressible 
flow  details.  (Contractor’s  abstract) 


MIN.09:012 

Minnesota  U.  Rosemount  Aeronautical  Labs,  Minneapolis. 

SOME  EXPERIMENTS  ON  EFFECTS  OF  YAW  ON 
BOUNDARY-LAYER  DEVELOPMENT  IN  SUPERSONIC 
CONE  FLOW,  by  D.  G.  DeCoursin  and  W.  S.  Bradfield. 
[1958]  [3]p.  lncl.  dlagrs.  (AF  18(600)384) 

Unclassified 

Published  In  Jour.  Aero/Space  Sciences,  v.  25:  662-664, 


This  paper  Is  a  summary  of  a  study  of  the  effect  of 
small  angles  of  yaw  on  boundary-layer  development  on 
a  cone  including  turbulent  boundary-layer  data  previ¬ 
ously  obtained  in  connection  with  a  more  general  experi¬ 
mental  program.  Presentation  Is  made  of  the  following: 
(1)  effects  of  yaw  on  laminar  velocity  profiles  on  the 
windward  surface  of  a  15*  cone  at  M„  -  2,73;  (2)  effect 

of  yaw  on  velocity  profiles  on  the  leeward  surface  at  a 
15*  cone  at  M_  »  2.73;  (3)  effect  of  variation  of  Reynolds 

number  at  constant  yaw;  (4)  effect  of  variation  In  yaw  at 
constant  Reynolds  number;  and  (5)  effect  of  yaw  on  local 
skin  friction  coefficient  for  laminar  flow  over  a  15*  cone 
at  Ma  •  2.73.  A  comparison  of  these  experimental  re¬ 
sults  with  theoretical  analyses  Is  shown. 


MIN.20:001 

Minnesota  U.  Rosemount  Aeronautical  Labs., 

Minneapolis. 

THE  COMBUSTION  CHANNELS  OF  THE  PROPULSION 
RESEARCH  LABORATORY,  by  C.-C.  Chang  and  D.  G. 
DeCoursin.  Mar.  1958,  20p.  lllus.  dlagrs.  (Research 
rept.  no.  149)  (AF  18(600)1553)  AD  152247 

Unclassified 

A  description  of  the  combustion  channels  of  the  Propul¬ 
sion  Research  Lab.  is  presented.  The  major  equipment 
consists  of  two  channels  with  test  section  sixes  2x4x12 
In.  and  4x6x20  In.  At  present  subsonic  test  sections  are 
Installed  which  permit  velocities  up  to  choking  and  pres¬ 
sure  level  variation  from  3  In.  Hga  to  atmospheric.  Mod' 
iflcatlon  of  the  test  section  windows  would  permit  opera¬ 
tion  al  pressures  up  to  3  atio.  With  the  proper  test  sec¬ 
tion  supersonic  flow  up  to  approx.  M  *  5  could  be  ob¬ 
tained.  The  facility  has  been  designed  for  maximum  flex 
Ibllity  and  operation  over  wide  pressure  and  velocity 
ranges.  Some  experimental  flame  blowotf  data  is 
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presented  which  is  in  good  agreement  with  similar  data 
obtained  by  Haddock  at  Jet  Propulsion  Lab.  Simultane¬ 
ous  horizontal  and  vertical  schlieren  photographs  are 
also  presented. 


MIN. 20: 002 

Minnesota  U.  Rosemount  Aeronautical  Labs., 

Minneapolis. 

ON  THE  AERODYNAMIC  INSTABILITY  OF  SUPER¬ 
SONIC  INLET-DIFFUSERS,  by  C.-C.  Chang  and  C.-T. 

Hsu.  Jan.  19,  1959,  lv  .  lncl.  diagrs.  refs.  (Research 
rept.  no.  155)  (AFOSR-TN-58-887)  (AF  18(600)1553) 

AD  204099;  PB  140547  Unclassified 

Also  published  in  ARS  Jour.,  v.  30:  468-475,  May  1960. 

The  stability  problem  of  the  supersonic  inlet-diffuser  is 
first  reduced  to  find  the  acoustic  Impedance  at  the  inlet 
of  the  plenum  changer.  The  inlet  acoustic  impedance  is 
then  obtained  by  solving  the  linearized  viscous  compres¬ 
sible  flow  equations  in  the  entire  subsonic  regimes. 
These  solutions  satisfy  Burger's  boundary  conditions 
behind  the  oscillating  shock.  Essential  assumptions  of 
one-dimensional  quasi-steady  flow  and  linear  velocity 
distribution  are  used.  It  is  found  that  the  self- excited 
shock  oscillation  is  not  possible  in  absence  of  viscous 
dissipation.  Flow  instability  is  found  due  to  further  en¬ 
tropy  generated  by  viscous  dissipation  in  addition  to 
shock  oscillation.  Neutral  stability  boundaries  are  ob¬ 
tained  in  terms  of  the  ratio  of  perturbation  entropy  to 
the  corresponding  shock  velocity  and  are  in  agreement 
with  Steelman's  experimental  data.  The  present  anal¬ 
ysis  confirms  Trimpl's  theory  of  instability  and  also 
justifies  the  Sterbentz-Eward's  theory  in  the  range  of 
"steady"  subcritical  operation.  (Contractor's  abstract) 


MIN.20:003 

Minnesota  U.  Rosemount  Aeronautical  Labs., 

Minneapolis. 

SOLUTIONS  TO  STOOLMAN'S  EXTERNAL  DIFFUSION 
EQUATION  FOR  INSTABILITY  OF  A  NORMAL  SHOCK 
INLET  DIFFUSER,  by  C.-C.  Chang  and  C.-T.  Hsu. 

[1958]  [4]p.  lncl.  diagrs.  (AFOSR-TN-58-888)  (AF  18- 
(600)1553)  AD  204098  Unclassified 

Published  in  Jet  Propulsion,  v.  28:  457-460,  July  1958. 

Simple  approximate  solutions  for  the  external  diffusion 
regime  of  a  normal  shock  inlet  diffuser  in  subcritical 
operation  are  obtained  in  analytical  forms.  These  solu¬ 
tions  correspond  to  Stoolman's  original  differential 
equations  in  the  externai  diffusion  regime  with  an  ad- 
4  ^nal  assumption  of  ltnear  axial  velocity  variation. 
The  solutions  satisfy  the  upstream  boundary  conditions 
of  flow  perturbations  Immediately  behind  the  oscillating 
shock.  Deviation  of  Stoolman's  numerical  result  from 


the  present  one  is  explained.  Acoustic  Impedance  for 
the  external  diffusion  region  is  also  obtained,  which  in¬ 
dicates  that  flow  in  the  supersonic  inlet-diffuser  is  in¬ 
trinsically  stable  in  the  absence  of  viscous  dissipation. 
(Contractor's  abstract) 


MIN.21:001 

Minnesota  U.  Rosemount  Aeronautical  Labs., 

Minneapolis. 

A  TECHNIQUE  FOR  EXPERIMENTAL  INVESTIGATION 
OF  HEAT  TRANSFER  FROM  A  SURFACE  IN  SUPER¬ 
SONIC  FLOW  AT  LARGE  SURFACE-TO-FREE-STREAM 
TEMPERATURE  RATIOS,  by  W.  S.  Bradfield,  A.  R. 
Hanson  and  others.  June  1958,  lv.  incl.  illus.  diagrs. 
tables.  (Research  rept.  no.  150)  (AFOSR-TR-58-64) 

(AF  181603)16)  AD  158252;  PB  144952  Unclassified 

An  experimental  technique  is  reported  for  studying  prob¬ 
lems  of  heat  transfer  at  high  surface  temperatures  and 
high  surface-to-free-stream  temperature  ratios.  Hie 
heat  flux  direction,  from  the  surface  to  the  boundary 
layer,  is  in  contrast  with  that  usually  encountered  in 
flight.  With  the  apparatus  developed  it  has  been  possible 
to  produce  a  moderately  hot  surface  in  a  cooling  gas 
stream  which  is  chemically  homogeneous  and  of  known 
composition  and  to  make  measurements  of  surface  tem¬ 
perature,  heat  flux,  and  the  rate  of  loss  of  mass.  Pre¬ 
liminary  values  of  local  convective  and  radiative  heat 
transfer  at  surface  temperatures  as  high  as  3440*R  have 
been  determined.  Maximum  surface  temperatures 
reached  in  a  stagnant  inert  atmosphere  have  exceeded 
6200*R,  and  in  a  Mach  2.3  free  jet  they  have  gone  as  high 
as  4700*R.  The  highest  heat  flux  measured  was  333 

BTU/ft2-sec  at  a  surface  temperature  of  3300*R.  The 
maximum  surface -tc -free -stream  temperature  ratio  was 
20.  Some  studies  were  made  on  the  deterioration  of 
graphite  surfaces  coated  with  silicon  nitride  and  silicon 
carbide.  (Contractor’s  abstract,  modified) 


MIN. 12:011 

Minnesota  U.  [School  of  Chemistry]  Minneapolis. 

ELECTRON  SPIN  RESONANCE  OF  IMPURITIES  IN 
MAGNESIUM  OXIDE  (Abstract),  by  J.  E.  Wertz,  J.  L. 
Vivo,  and  B.  Mueulln.  [1955]  [l]p.  [AFOSR-TN-55-433] 
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Ail  magnesium  oxide  crystals  that  have  been  located  show 
a  six-line  hyper  fine  splitting  pattern  found  previously 
upon  deliberate  addition  of  manganese.  Technical  MgO 
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powder  shows  the  same  behavior  as  does  also  a  reagent 
grade  which  has  been  heated  to  1200°C.  Their  line  width 
is  as  small  as  1.5  gauss,  very  narrow  (or  an  Ionic  crys¬ 
tal,  and  much  narrower  than  found  previously  (Phys. 
Rev.,  v.  88:  714,  1952).  The  fourth  line  (counting  from 
the  low  field  end)  shows  unusually  large  variations  of 
Intensity  relative  to  the  other  five.  Each  of  the  principal 
lines  has  (our  satellites,  explainable  (or  an  electronic 
spin  of  5/2.  At  high  spectrometer  sensitivity,  a  number 
of  weak  lines  are  found  in  pairs.  Their  origin  is  being 
investigated.  Heating  to  200°C  in  the  resonant  cavity  of 
the  spectrometer  decreases  the  ESR  line  intensity  by  an 
amount  expected  from  Curie's  law.  An  impurity  of  nu¬ 
clear  spin  7/2  and  electronic  spin  of  3/2  gives  8  princi¬ 
pal  lines  over  a  560  gauss  region.  Each  has  2  satellites. 
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others.  [1957]  [3jp.  Inci.  diagrs.  refs.  (AFOSR-TN-57- 
401)  (AF  18(600)479)  AD  132479  Unclassified 

Also  published  in  Phys.  Rev.,  v.  107:  1535-1537,  Sept. 


An  electron  spin  resonance  (ESR)  spectrum  induced  in 
magnesium  oxide  crystals  by  pile  irradiation  has  been 
Interpreted  as  arising  from  F  centers.  After  an  oxide 
ion  is  displaced  from  its  normal  position  by  neutrons, 
an  electron  donated  by  ever-present  divalent  impurities 
may  become  trapped  at  the  vacancy.  Those  centers  hav- 
24  26 

ing  only  Mg  and  Mg  neighbors  give  a  single  ESR  line 

25 

with  g  =  2.0023,  while  those  with  one  or  more  Mg 
neighbors  give  hyperline  patterns  corresponding  to  the 
nuclear  spin  value  of  5/2.  The  magnitudes  of  the  iso¬ 
tropic  and  anisotropic  parts  of  the  hyperflne  interaction 
show  strong  localization  of  the  electron  in  the  vacancy. 
(Contractor's  abstract) 


CRYSTAL  VACANCY  EVIDENCE  FROM  ELECTRON 
SPIN  RESONANCE,  by  J.  E.  Wertz  and  P.  Auxins.  [1957] 
[15]p.  lncl.  diagrs.  ([AF]OSR-TN-57-103)  (AF  18(600) - 
479)  AD  120453  Unclassified 

Also  published  in  Phys.  Rev.,  v.  106:  484-488,  May  1, 


Three  distinct  patterns  have  been  observed  in  the  elec¬ 
tron  spin  resonance  spectrum  of  chromium  (+3)  ions  in 
single  crystals  of  magnesium  oxide.  The  chromium 
(present  in  naturally-occurring  amounts  or  augmented) 
replaces  magnesium  (+2)  ions  substitutlonally.  The 
Cr(*3)  spectrum  depends  upon  whether  compensation  for 
the  extra  charge  occurs  in  the  immediate  vicinity,  and  it 
so,  upon  the  position  of  the  compensating  charge.  The 
first  pattern  is  a  single  line  surrounded  by  a  hyperflne 

quartet,  representing  that  expected  for  a  *F  ion  in  a 
purely  cubic  electric  field  if  most  of  its  Isotopes  have 
zero  nuclear  spin  I,  and  one  isotope  has  I  •  3/2.  This 
means  that  charge  compensation  cannot  occur  in  a  posi¬ 
tion  as  close  as  that  of  the  next-nearest  magnesium  ion. 
The  second  pattern  has  9  lines  (each  with  a  hyperflne 
quartet),  the  angular  dependence  of  which  shows  axial 
symmetry  about  the  principal  crystal  axes.  It  is  ex¬ 
plained  in  terms  of  a  vacancy  in  the  magnesium  position 
next-nearest  the  chromium  ion.  The  third  pattern  arises 
from  ions  with  axes  of  symmetry  in  face-diagonal  ([110]- 
type)  directions.  This  symmetry  is  ascribed  to  the  ef¬ 
fects  of  a  magnesium  ion  vacancy  in  a  position  nearest 
the  central  ion.  (Contractor's  abstract) 
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ELECTRON  SPIN  RESONANCE  OF  F  CENTERS  IN 
MAGNESIUM  OXIDE;  CONFIRMATION  OF  THE  SPIN 
OF  MAGNESIUM-25,  by  J.  E.  Wertz,  P.  Auxins  and 
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IMPURITY  -  CONTROLLED  ELECTRONIC  PROPER¬ 
TIES  OF  MAGNESIUM  OXIDE  (Abstract),  by  J.  E. 

Wertz,  J.  L.  V.  Acrlvos,  and  P.  Auxins.  [1957]  [l]p. 

[AF  18(600)479]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2:  185, 
Apr.  25,1457. 

The  large  energy  gap  between  the  valence  and  conduction 
bands  in  MgO  crystals  causes  impurities  to  play  a  con¬ 
trolling  role  in  determining  such  electronic  properties 
as  the  absorption  spectrum,  electrical-  and  photoconduc¬ 
tivity  and  the  luminescence  behavior.  It  is  extremely  dif¬ 
ficult  to  prepare  crystals  which  do  not  contain  transition 
elements  in  amounts  which  are  readily  detectable  by  their 
electron  spin  resonance  absorption.  Of  those  commonly 
present,  iron  and  chromium  are  probably  the  most  im¬ 
portant,  though  manganese  and  vanadium  often  play  a 
role.  Their  ability  to  exist  in  either  of  two  stable  valence 
states  Insures  the  presence  of  numerous  filled  or  empty 
levels  in  the  energy  gap.  Valence  changes  are  readily 
detected  after  such  treatments  as  heating  in  vacuum,  in 
oxygen  or  magnesium  vapors  or  ultraviolet  or  x-irradia- 
tlon.  After  some  of  these  an  apparently  stable  state  is 
reached,  while  especially  for  radiation,  numerous  changes 
occur  in  decay  processes.  The  pattern  of  electron  trans¬ 
fer  among  the  several  impurities  serves  as  a  guide  to 
locate  relatively  the  energy  levels.  In  some  processes 
one  merely  requires  a  redistribution  of  the  existing  posi¬ 
tive  ion  vacancies,  while  in  others  they  are  formed  or 
destroyed.  Identification  of  the  spectrum  of  Cr(+3)  with 
an  associated  vacancy  has  permitted  the  observation  of 
changes  in  association. 
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EFFECT  OF  ENVIRONMENT  ON  THE  FLUORINE  MAG¬ 
NETIC  RESONANCE  IN  SOLUTIONS  OF  POTASSIUM 
FLUORIDE,  by  A.  Carrington  and  T.  Hines.  [1058]  [2]p. 
lncl.  table.  (AFOSR-TN-58-318)  (AF  18(600)470) 

AD  234052  Unclassified 

Also  published  In  Jour.  Chem.  Phys.,  v.  28:  727-728, 
Apr.  ldfid. 

Tbs  polarization  of  the  F  ion  has  been  studied  as  a  func¬ 
tion  of  the  concentration  of  the  organic  solvent,  solution 
temperature,  and  the  presence  of  other  electrolytes  in 
the  solution  by  means  of  the  diamagnetic  shielding  pro¬ 
duced  at  the  F  nucleus.  Nuclear  magnetic  resonance 
spectra  of  KF  solutions  in  organic  solvents  have  been 
obtained  which  Indicate  that  the  higher  magnetic  fields 
necessary  to  produce  resonance  as  concentration  or 
temperature  Is  Increased  or  as  a  series  of  solvents  are 
used,  can  be  Interpreted  on  the  basis  of  hydrogen  bond¬ 
ing. 


M1N.12:016 

Minnesota  U.  School  of  Chemistry,  Minneapolis. 

ELECTRON  SPIN  RESONANCE  STUDIES  OF  UNIVA¬ 
LENT  AROMATIC  HYDROCARBON  IONS,  by  A. 
Carrington,  F.  Dravnieks,  and  M.  C.  R.  Symons.  [1958] 
[15]p.  lncl.  diagrs.  tables,  refs.  (AFOSR-TN-58-889) 

(AF  18(600)479)  AD  162223  Unclassified 

Also  published  In  Jour,  Chem.  Soc.  (London),  No.  192, 
p.  947-952,  Mar.  1959. 

The  electron  spin  resonance  spectra  of  positive  and 
negative  ions  of  anthracene,  naphthacene,  and  perylene 
have  been  analyzed  to  yield  the  resolved  hyperflne  struc¬ 
ture.  Predie  values  of  the  splitting  constants  have  been 
assigned  and  In  the  case  of  the  ions  formed  In  sulphuric 
acid  solutions,  the  spectra  have  been  shown  to  be  unam¬ 
biguously  interpreted  In  terms  of  a  single  paramagnetic 
species.  The  density  of  electrons  at  the  various  carbon 
positions  In  the  hydrocarbons  has  been  determined  and 
compared  with  values  calculated  by  use  of  the  HQckel 
molecular  orbit  theory.  Some  aspects  of  the  chemistry 
of  the  positive  hydrocarbon  ions  are  discussed. 
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A  STUDY  OF  THE  MECHANISM  OF  THE  REACTIONS 
USED  IN  THE  PREPARATION  OF  D1HALODISTANNANE 
AND  AN  ATTEMPT  TO  PREPARE  POLYMERS  FROM 
D1CHLOROTETRABUTYLDISTANNANE,  by  O.  H. 


MIN.  12:015,  016;  MIN.  13:002,  003; 
MIN.  22:001 


Johnson.  Oct,  15,  1957  [26]p.  lncl.  tables,  refs.  (AFOSR- 
TR-57-82)  (AF  18(600)984)  AD  136654  Unclassified 

The  following  subjects  are  presented:  (1)  Evidence  for 
the  existence  of  compounds  of  the  type  Cl-Sn(R2)Sn(R2)Cl; 

(2)  Experimental  preparation  of  tetraalkyldihalodistan  - 
nanes  In  general;  (3)  Properties  and  reactions  of  dichioro- 
tetraalkyldistannane  compounds;  (4)  Attempted  polymer 
formation  by  means  of  the  Wurtz  reaction;  (5)  Reaction 
of  (C4H9)4  Sn2Cl2  with  Na  in  liquid  NH3;  (6)  Reaction  of 

R4Sn2Cl2  with  organic  bases:  (7)  Attempted  reaction  of 

A14C3  with  SnCl4;  (8)  Reduction  of  (C4H9)4  Sn2Cl2  with 

L1A1H4;  (9)  Reaction  with  1,5-dibromopentane  Grignard 

reagent;  (10)  Methylenation  with  CH2N2;  (11)  Preparation 

of  Thlokol-type  rubber;  and  (12)  Preparation  of  1,1- 
diethoxy  -3  -  (trlphenyistanny  1)  -  2-propyne. 
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l,l-DlETHOXY-3-(TRIPHENYLSTANNYL)-2-PROPYNE, 
by  O.  H.  Johnson  and  J.  R.  Holum.  [1958]  [3]p.  lncl. 
refs.  (AF  18(600)984)  Unclassified 

Published  In  Jour.  Org.  Chem.,  v.  23:  738-740,  May  1958. 

This  acetylenic  organotln  compound  containing  a  potential 
aldehyde  was  synthesized  by  the  action  of  the  Ag  salt  of 
propiolaldehyde  diethylacetal,  n,  on  triphenyltln  bromide, 
1.  Its  structure  was  assigned  on  the  basis  of  origin  and 
analytical  data.  In  determining  the  compound's  properties 
it  was  found  that  the  Sn-C  bond  In  which  the  carbon  atom 
is  part  of  the  acetylenic  linkage  Is  easily  broken. 
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INTERACTIONS  OF  CHLOROPHYLL  IN  ITS  TRIPLET 
STATE  WITH  OXYGEN,  CAROTENE,  ETC.,  by  E.  F. 
Fujimori  and  R.  Livingston.  Aug.  1957,  7p.  lncl.  tables, 
refs.  (AFOSR-TN-57-510)  (AF  18(600)1485) 

AD  136496  Unclassified 

Also  published  In  Nature,  v.  180:  1036-1038,  Nov.  16, 
1957. 

To  test  the  postulate  that  the  triplet  state  of  chlorophyll 
Is  Involved  in  the  photosynthesis  of  green  plants,  the  half 
life  of  the  triplet  state  of  chlorophyll  was  measured  in 
various  compounds.  The  materials  were  (1)  anaiyticai- 
reagent-grade  solvents  distilled  at  least  once  out  of  con¬ 
tact  with  air,  (2)  vacuum-distilled  cycioGctatetraene, 

(3)  sublimed  quinone,  (4)  fractionally  crystallized  reduc- 
tants,  (5)  carotenes  and  xanthophyils  purified  chromatog- 
raphicaiiy  on  MgO  columns  and  (6)  purified  chlorophylls. 
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Kinetic  measurements  were  made  with  a  flaah-photo- 
lytic  apparatus  and  a  scanning  beam  of  constant  inten¬ 
sity  which  was  rendered  approximately  monochromatic 
by  means  of  interference  Alters.  More  than  70%  of  the 
chlorophyll  molecules  were  excited  to  the  triplet  state 
by  light  from  an  unflltered  flash;  orange  Alters  re¬ 
duced  the  conversion  to  20%.  The  half  lives  observed 
-6 

for  1.5  x  10  M  solutions  of  chlorophyll  a  in  benzene 
containing  p-Denzoqulnone  ranges  irom  4.0b  to  1.58  sec 

4  7 

x  10  at  qainone  concentrations  of  0  to  15.0  M  x  10  . 
Oxygen  and  qulnone  were  efficient  quenchers  of  the 
triplet  states  of  sensitizers,  with  bimolecular  quenching 

constants  of  1.1  ±  0.3  and  2.4  *  0.5  M’1  sec’1  x  10"9, 
respectively.  Cyclo  octotetraene  was  moderately 

efAcient  with  a  constant  of  0,0012  ±  0.0002  M'1  sec’1  x 
-S 

10  .  0-Carotene,  o-carotene,  and  xanthophyll  were  as 
efAcient  as  O  in  ouenching  the  trfi-let  state  of  chloro¬ 
phyll  a.  (Contractor's  abstract) 
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A  STUDY  OF  THE  TRIPLET  STATE  OF  ANTHRACENE 
IN  LIQUID  SOLUTIONS,  by  R.  Livingston  and  D.  W. 
Tanner.  [1057]  [19]p.  lncl.  diagrs.  tables.  (AFOSR- 
TN-57-680)  (AF  18(600)1485)  AD  136669 

UnclasalAed 

Also  published  in  Trans.  Faraday  Soc.,  v.  54:  765-771, 
June  l6o¥. 

The  half-life  of  the  triplet  state  of  anthracene  has  been 
measured  in  several  air-free  solvents  at  ambient  tem¬ 
peratures.  The  following  values  were  obtained: 

90%  C7H16  +  10%  CS2,  200;  CgHjBr,  430;  CgHjCl,  790; 

"liquid  petrolatum",  1100;  and  glycerol  9400  usee.  The 
quenching  of  the  triplet  state  by  added  reactants  has  been 
studied  in  bromobenzene.  The  values  for  the  blmolecu- 

9 

lar  rate  constants  are  as  follows:  O,,  2.0  x  10  ; 

7  ^3 

benzoqulnone,  *  t  x  10  ;  CHC1,,  3.2  x  10  ;  and  CS, 

2-1-1  3  1 
<  5  x  10  M  sec  .  (Contractor's  abstract) 
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EQUATIONS  FOR  THE  LIMITING  CURRENT  AT  THE 
ROTATED  DROPPING  MERCURY  ELECTRODE,  by 
1.  M.  Kolthoff  and  Y.  Okinaka.  Final  rept.  Aug.  15,  1957 
[14]p.  lncl.  diagrs.  tables,  refs.  (AFOSR-TN-57-337) 

(AF  18(600)1516)  AD  132411  Unclassified 


Results  are  described  of  a  theoretical  and  experimental 
study  of  the  relationship  between  the  limiting  current  at 
the  rotated  dropping  mercury  electrode  on  the  one  hand 
and  the  diffusion  coeAiclent  of  the  electroactive  species, 
the  kinematic  viscosity  of  the  solution,  and  the  character¬ 
istics  of  the  electrode  on  the  other.  Two  theoretical 
equations  are  derived  on  the  basis  of  hydrodynamics, 
one  for  the  case  when  no  surface-active  substance  Is 
j  resent  and  the  ither  f:  r  the  rsae  when  such  substances 
are  present.  In  view  of  the  fact  that  the  presence  of  a 
suitable  surface-active  substance  is  necessary  for  most 
practical  purposes,  the  relations  in  the  presence  of  a 
capillary-active  substance  were  studied  more  extensively 
than  those  in  its  absence.  The  proposed  equation  in  the 
presence  of  surface-active  compounds  involves  an  ex¬ 
perimentally  determined  numerical  constant  and  yields 
satisfactory  agreement  between  observed  and  calculated 
limiting  currents  in  the  range  of  75  to  210  rpm,  provided 
that  an  electrode  of  the  proper  dimensions  is  employed. 

At  a  waitable  speed  til  Ti/tatlcm  in  the  presence  ol  a 
surface-active  substance,  the  limiting  current  at  the 
rotated  dropping  mercury  electrode,  as  a  tirst  approxl- 
2/3  1/2 

mation,  Is  proportional  to  D  '  (mt)  '  while  at  the  un¬ 
rotated  conventional  dropping  mercury  electrode  it  is 

porportlonal  to  D^m^t1/®.  Limitations  of  the  de¬ 
rived  equations  are  discussed  both  from  theoretical  and 
practical  viewpoints.  (Contractor's  abstract) 


MIS.01:010 
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UNIFORM  CONSISTENCY  OF  ESTIMATORS  OF  LINE- 
AP.LY  CRDERFX  PARAMETERS,  by  K.  D.  Brvsrk..  Aug. 
1957,  13p.  refs.  (Technical  rept.  no.  9)  (AFOSR-TN- 
57-516)  (AF  18(600)1108)  AD  136501  Unclassified 

lb*  following  pedblwn  of  ewUmttlor.  vs  ewidwed:  Let 
k  be  a  positive  Integer.  To  each  positive  Integer  1  -  k 
corresponds  a  population  whose  distribution  is  known 
except  for  the  unknown  value  of  Its  mean  8^  the  means 

satisfy  certain  Inequalities.  The  problem  of  estimating 
a  distribution  function  from  all-or-non  data  (bloassay)  is 
of  this  kind,  in  which  the  populations  are  binomial  and  the 
inequalities  are  of  the  form  ® j  »  *2  i  •••  •  Even  11 

the  populations  are  not  binomial  but  all  belong  to  a  com¬ 
mon  exponential  family,  the  maximum  likelihood  esti¬ 
mators  (MLE's)  subject  to  9j  £  8^  (  ...  8^  are  deter¬ 
mined  as  follows:  Let  x  be  the  sample  mean  of  a 
sample  of  size  n(  from  the  lu>  population  whose  mean  Is 
9|,  1  •  l,2...,k.  If  x,  <  Ij  <  ...  <  y  these  are  the  MLE’s 
of  the  parameters  8^,  1  •  i,2,...k.  If  for  some  i,  x^  >  x^  ♦ 
1,  these  2  means  are  replaced  by  the  single  ratio 

(nl*l  *  nl*1  14  obtaining  an  ordered  set  of  only  k- 1 


Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  79:  3326- 
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ratios,  k-2  of  which  are  sample  means.  This  procedure 
Is  repeated  until  an  ordered  set  of  ratios  is  obtained 
which  are  monotone  nondecreasing.  Then  for  each  1, 
the  MLE,  of  8j  is  equal  to  that  one  of  the  final  set 

of  ratios  to  which  the  original  ratio  x^  contributed.  If 

the  number,  k,  of  observation  points  la  held  fixed  while 
the  number  of  observations  at  each  point  Increases 
Indefinitely,  classical  theory  assures  the  stri  ng  con¬ 
sistency  of  the  9  and  yields  their  asymptotic  distribu¬ 
tion;  the  8  will  asymptotically  coincide  with  the  sample 
means.  Mainly  cases  of  a  large  number  of  observation 
points,  but  only  a  few  observations,  are  considered. 

MIS. 01:011 

Missouri  U.  Dept,  of  Mathematics,  Columbia. 

MAXIMIZING  THE  SUM  OF  CONCAVE  FUNCTIONS,  by 
M.  C.  Ayer.  Aug.  1657,  27p.  (Technical  rept.  no.  10) 
(AFOSR - TN - 57- 548)  (AF  18(500)1108)  AD  138533 

Unclassified 

Special  cases  of  linear  and  nonlinear  programming  are 
considered.  Solutions  are  developed  to  problems  of 
the  following  type:  Find  each  point  x  •  (x.,  Xj,  ..,  xn) 
n 

of  E  to  maximize  E  f.(x)  under  the  restriction  that 
"  1-1  1 

x  be  contained  In  the  set  of  points  of  the  plane 
n 

t  k  x.  »  K  where  the  component  x  lies  In  a  given 
1*1 

Interval  from  Sj  to  bj,  1  -  1,  2,  ..,  n.  The  Investigation 
Is  limited  to  the  case  where  fj  (u)'ls  concave  and  dif¬ 
ferentiable,  1  -  1,  2,  ...  n.  Examples  are  given  to 
Illustrate  the  procedure. 
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MINIMIZING  INTEGRALS  IN  CERTAIN  CLASSES  OF 
MONOTONE  FUNCTIONS,  by  H.  D.  Brunk,  G.  M.  Ewing, 
andW.  R.  Utz.  1857  [15]p.  (AFOSR-TN-57-665) 

[AF  18(600)1108]  AD  136677  Unclassified 

Also  published  In  Pacific  Jour.  Math.,  v.  7:  833-847, 
Spring,  lOSHr. 

Let  R  be  the  space  of  points  t  «  (t1,...,  t"),  u  a  totally 
n 

finite,  complete  measure  on  Rn,  and  o(t)  a  measurable 

real-valued  function.  Let  F  be  a  real-valued  function  on 
R2  satisfying:  (1)  F[*(t),  »(*))  1»  measurable  if  8(t)  is; 

(2)  for  fixed  u,  F(u,  v)  Is  strictly  decreasing  (Increasing) 
In  v  for  v  <  u  (v  t  u)  and  right  (left)  continuous  In  v  for 
v  <  u  (v  >  u);  (3)  I" F[»(t),  <*(t)]dji(t)  <  -.  Let  J(«)  * 

J  F[»(t),  8(t)]djj  (t).  The  existence  Is  shown  of  functions 


MIS.01:011  -  MIS.01:014 


minimizing  J(8)  for  6  in  two  classes  of  monotone  func¬ 
tions.  One  class  consists  of  those  6(t)  which  are  non¬ 
decreasing  in  each  component  of  t  and  for  which  all  of 
the  second  differences,  obtained  from  pairs  of  compo¬ 
nents,  are  negative.  Representation  and  uniqueness 
theorems  are  also  proved.  The  problem  is  connected 
with  that  of  obtaining  a  maximum  likelihood  estimate 
of  a  distribution  function.  (Math.  Rev.  abstract) 


MIS. 01:013 

Missouri  U.  Dept,  of  Mathematics,  Columbia. 

PROPERTIES  OF  SOLUTIONS  OF  CERTAIN  SECOND 
ORDER  NONLINEAR  DIFFERENTIAL  EQUATIONS,  by 
W.  R.  Utz.  [1857]  [5]p.  (AF  18(600)1108)  Unclassified 

Published  In  Proc.  Amer.  Math.  Soc.,  v.  8:  1024-1028, 


Theorems  on  the  boundedness  of  solutions  of  second 
order  nonlinear  differential  equations  are  used  as  a 
starting  place  for  a  more  detailed  examination  of  the 
behavior  of  solutions  of  such  equations  for  large  values 
of  the  independent  variable.  The  boundedness  theorems 
cited  give  sufficient  conditions  for  the  existence  of  con¬ 
stants  A,  B  >  0  such  that  if  x  »  x(t)  is  a  solution  of  the 
given  equation  valid  for  all  large  t,  then  x(t)  <  B  for  all 
t  >  A  where  A  and  B  may  depend  upon  the  particular 
solution  x  «  x(t).  Theorems  which  guarantee  A,  B  >  0, 
as  above,  but  In  which  B  Is  Independent  of  the  solution 
selected,  have  been  used  to  show  the  existence  and 
uniqueness  of  periodic  solutions.  If  d  >  0  and  e  >  0  are 
real  constants,  then  a  solution  x  *  x(t),  x(t)  /  0  of  the 
linear  equation  x”  +  dx’  +  ex  «  0  is  oscillatory  or  mono- 
tonlcally  approaches  zero.  The  theorems  secured  In 
this  paper  may  be  thought  of  as  generalizations  of  this 
remark.  In  section  2  the  theorems  proved  In  the  paper 
are  stated  and  In  section  3  the  proofs  of  the  theorems 
are  provided.  (Contractor’s  abstract) 


MIS. 01:014 

Missouri  U.  Dept,  of  Mathematics,  Columbia. 

SOME  ASPECTS  OF  UNSTABLE  HOMEOMORPHISMS. 
by  J.  F.  Jakobsen  and  W.  R.  Utz.  Nov.  1858,  I8p. 
(Technical  rept.  no.  10)  (AFOSR-TN-58-1040)  (AF  18- 
(600)1108)  AD  206574;  PB  138353  Unclassified 

The  existence  of  asymptotic  orbits  in  the  presence  of 
unstable  self-homeomorphisms  Is  discussed.  A  proof 
Is  given  of  Schwartzman’s  theorem  which  states  that  if 
x  is  compact  and  non- trivial  and  T(x)  •  x  is  an  unstable 
homeomorphlsm,  then  there  exists  at  least  a  pair  of 
positively  asymptotic  orbits  and  at  least  a  pair  of 
negatively  asymptotic  orbits.  Williams’  paper  on  un¬ 
stable  i.omeomorphlsm  of  a  continuum  [Proc.  Amer. 
Math.  Soc.,  v.  6:  308-308,  1955]  is  discussed  and  criti¬ 
cized.  (AST1A  abstract) 
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MIS. 01:015 

Missouri  U.  Dept,  of  Mathematics,  Columbia, 

MATHEMATICAL  MODELS  FOR  RANKING  FROM 
PAIRED  COMPARISONS,  by  H.  D.  B runic.  Nov.  1058, 

33p.  (Technical  rept.  no.  11)  (AFOSR-TN-58-1041) 

(AF  18(600)1108)  AD  206573  Unclassified 

Also  published  in  Jour.  Amer.  Statist.  Assoc.,  v.  55: 
50i-5i0,  Sept.  1960. 

There  are  m  Items  to  be  compared  in  pairs.  is  a 

random  variable  which  measures  the  score  on  the  com¬ 
parison  of  the  1th  item  with  the  jth.  It  is  assumed  that 
Sij  +  ^ji  *  th®  convenUonal  situation  being  one  in 

which  the  score  has  only  two  possible  values,  0  and  1. 

To  say  that  the  m  Items  are  "ranked”  means  that  a 
permutation,  R(l),  ...,  R(m)  of  the  Integers  1,  •••,  m  is 

assigned.  Let  ^  -  ES^  and  let  =  eR(l)R(j).  A 

"utility  of  a  ranking"  Is  defined  to  be  a  function  of  the 

scores  which  is  nondecreasing  in  its  arguments,  and 
and  "optimum  ranking"  Is  one  which  maximizes  this 
function.  The  spirit  of  the  paper  is  to  unify  the  many 
special  cases  discussed  In  the  literature;  many  specific 
kinds  of  utility  functions  are  examined,  analogies  with 
the  analysis  of  variance  are  exploited  and  certain  techni¬ 
cal  aspects  of  utility  functions  are  examined  mathemat¬ 
ically.  (Math.  Rev.  abstract) 

MIS.01:016 

Missouri  U.  [Dept,  of  Mathematics]  Columbia. 

ON  THE  ESTIMATION  OF  PARAMETERS  RESTRICTED 
BY  INEQALITIES,  by  H.  D.  Brunk.  [1053]  [18]p.  lncl. 
refs.  (AF  18(600)1108)  Unclassified 

Published  In  Ann.  Math.  Stat.,  v.  20:  437-454,  June  1058. 

Remark*  on  the  minimization  of  convex  functions 
subject  to  side  ci  -dltlona  are  given,  together  with  a 
discussion  of  the  uniform  consistency  of  estimators  of 
linearly  ordered  parameters.  The  problem  of  minimiz¬ 
ing  a  function  of  several  variables  Is  considered,  which 
is  subject  to  side  conditions  which  specify  that  the  vari¬ 
ables  must  satisfy  certain  inequalities.  The  maximum 
likelihood  estimation  (MLE)  of  the  one-parameter  k 
populations  is  given.  Each  one  also  belongs  to  an  "ex¬ 
ponential  family".  Methods  of  finding  the  minimizing 
point  on  a  given  intersection  of  boundaries  of  restricting 
sets  are  discussed.  A  sufficiency  property  related  to 
the  MLE's  is  considered. 

MOD.0 1:001 

Modena  U.  (Italy). 

[ELECTROCHEMICAL  BEHAVIOR  OF  HYDROGEN 


PEROXIDE  AND  OXYGEN  ON  GRAPHITE  ELECTRODES] 
Comportamento  elettrochlmlco  dell'acqua  osslgenta  e 
dell'osslgeno  su  elettrodi  di  gratlte,  by  G.  Bianchl,  G. 
Caprlogllo  and  others.  [1958]  [5]p.  lncl.  diagrs.  (AF  61- 
(052)85)  Unclassified 

Presented  at  Eighth  Nat’l.  Congress  of  Chem.,  Torino 
(Italy),  May  27-June  3,  1958. 

Published  In  Cfiimlca  e  Industrie,  v.  40:  822-826,  Nov. 
1958. 

The  authors  have  effected  a  measurement  of  the  anode 
and  cathode  polarization  on  a  graphite  electrode  in 
various  pH  solutions,  circulating  O^  or  CO^  and  varying 

concentrations  of  H^O^  from  0  to  101  mol/1.  The  re¬ 
sults  have  been  Interpreted  considering  the  intervention 
of  the  electromotive  processes  initiating  CO  and  C02 

adsorption  on  the  electrode.  Such  processes  can  be  sub¬ 
stituted  or  superimposed  for  HgOg  and  O^,  particularly 

in  the  case  of  acid  solutions. 


MOR. 01.001 

Morton  Chemical  Co.,  Woodstock,  Ill. 

ORGANIC  POLYMERS  CONTAINING  ALUMINUM  AND 
TITANIUM,  by  R.  L.  Frank,  A.  A.  Baldoni,  and  T.  R. 
Patterson,  Jr.  Jan.  1958,  Bp.  lncl.  diagrs.  tables. 
(AFOSR-TR-58-18)  (AF  18(600)1500)  AD  148137 

Unclassified 

The  formation  and  properties  of  two  types  of  chelated 
aluminum  polymers  were  studied.  Monochelated  poly¬ 
mers  prepared  from  dlisopropoxy  or  dichloro  aluminum 
monochelates  displayed  limited  hydrolytic  and  thermal 
stability.  Polymers  of  trlchelated  aluminum  were  pre¬ 
pared  and  found  to  be  more  resistant  to  hydrolysis. 

They  varied  from  low-melting,  readily  organic -soluble 
thermoplastics  to  intractable  solids  stable  at  360*C. 
Linear  polymers  were  prepared  from  dichelated  titanium 
dilsopropoxides  and  organic  diols.  The  most  stable  of 
these  was  the  product  from  an  8-qulnoliuol  chelate  and 
2,2-bls(4-hydroxyphenyl)  propane  ("Bisphenol-A”),  which 
was  Inert  toward  boiling  water  and  when  heated  to  ca. 
400*C.  The  properties  of  the  chelated  aluminum  and 
titanium  monomers  are  given.  (Contractor's  abstract) 


MZH. 01:001 

Mount  Zion  Hospital,  San  Francisco,  Calif. 

STUDIES  OF  THE  REGIONAL  DISTRIBUTION  OF  BLOOD 
FLOW  AND  BLOOD  VOLUME.  I.  CEPHALIC  MEASURE¬ 
MENTS,  by  A.  E.  Lewis.  Final  rept.  Dec.  10,  1957 
[  12]p.  incl.  diagrs.  (AFOSR-TR-58-1)  (AF  18(600)1338) 
AD  148035  Unclassified 
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A  method  for  measuring  blood  flow  through  the 
cephalic  vascular  bed  was  postulated.  It  was  believod 
that  cephalic  blood  flow  could  be  computed  from  Isotope 
dilution  curves  obtained  simultaneously  over  the  hand 
and  head  following  a  timed  intravenous  injection.  Cer¬ 
tain  practical  difficulties  became  obvious  when  studies 
were  begun  on  rabbits.  Dilution  curves  on  rabbits  were 
too  flat  even  when  excessive  quantities  of  isotope  were 
used.  Measurement  of  cardiac  output  was  an  essential 
part  of  the  studies.  However,  no  successful  means  of 
measurement  was  obtained  and  the  methods  under 
consideration  were  abandoned. 

MZH. 02:001 

Mount  Zion  Hospital,  San  Francisco,  Calif. 

ON  STIMULUS  PULSE  POLARITY  REVERSAL  UNIT, 


by  W.  W.  Alberts.  [1958]  [2]p.  incl.  illus.  diagr. 

(Bound  as  Appendix  II  with  its  AFOSR-TR-59-58; 

AD  21610*7)  (AF  18(803)48)  Unclassified 


Published  in  EEG  and  Clin.  Neurophysiol.,  v.  10:  1 72- 
173,  Feb.  1958. 


A  simple  means  for  obtaining  a  symmetrical  waveform 
(which  passes  a  current  pulse  first  in  one  direction  and 
then  an  equal  pulse  in  the  other)  from  a  single  labora¬ 
tory  stimulator  producing  unidirectional  square  pulses 
is  described. 
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NAT.01-.001 

National  Aeronautical  Research  Inst.,  Amsterdam 
(Netherlands). 

CALCULATION  OF  AERODYNAMIC  FORCES  ON 
SLOWLY  OSCILLATING  RECTANGULAR  WINGS  IN 
SUBSONIC  FLOW,  by  A.  I.  van  de  Vorren  and  E.  M.  de 
Jager.  Oct.  1,  1956  [69]p.  incl.  dlagrs.  tables,  refs. 
(Technical  note  no.  F  192)  (AFOSR-TN-57-40)  (AF  61- 
(514)879)  AD  115078  Unclassified 

A  method  Is  presented  (or  the  calculation  of  the  aero¬ 
dynamic  forces  on  a  slowly  oscillating  airfoil.  The 
method  Is  essentially  a  lifting  surface  theory  which 
takes  Into  account  the  unsteady  effects  due  to  the  wake. 
Results  are  given  as  series  containing  terms  of  Increas¬ 
ing  powers  In  reduced  frequency.  The  method  has  been 
applied  to  rectangular  airfoils.  It  Is  shown  that  If  the 
axis  of  rotation  Is  ahead  of  the  airfoil,  the  aerodynamic 
damping  Is  much  less  than  It  would  be  according  to 
quasi-steady  theory.  Instability  Is  possible  If  the  aspect 
ratio  Is  largor  than  a  certain  value.  This  limiting  as¬ 
pect  ratio  decreases  with  Increasing  Mach  number. 


NAT.01:002 

National  Aeronautical  Research  Inst.,  Amsterdam 
(Netherlands). 

THE  INFLUENCE  OF  NON-STATTONARY  DERIVATIVES 
ON  THE  SNAKING  MOTION  AT  HIGH  SUBSONIC  SPEED, 
by  J.  Yff.  Nov.  23,  1957  [37jp.  Incl.  dlagra.  tables,  refs. 
(Technical  rept.  no.  F  208)  (AFOSR-TO-58-20)  (AF  61- 
(514)879)  AD  152012  Unclassified 

Some  lateral  stability  calculations  with  two  degrees  of 
freedom  for  flight  at  high  subsonic  speed  have  been  per¬ 
formed  In  order  to  study  the  influence  of  the  non- 
atatlonary  stability  derivatives  C  .,  C  .,  C  and  C 

n8  yfi  ai  yT 

on  the  damping  of  the  snaking  motion.  These  derivatives 
can  be  determined  theoretically  (or  the  case  of  small 
aspect  ratios  and  with  compressibility  taken  Into  ac¬ 
count  It  la  found  that  only  C  has  a  small  1-  fluence 
Dfl 

on  the  damping  In  yaw,  the  Influence  of  the  other  non¬ 
stationary  derivatives  being  negligible.  Whether  the 
Introduction  of  C  .  causes  a  decrease  or  an  increase 
n6 

of  the  damping  In  yaw  depends  mainly  on  the  aspect 
ratio  of  the  vertical  tall  but  (or  nearly  all  practical 
tall  designs  an  Increase  of  the  damping  In  yaw  will  re¬ 
sult.  Furthermore  It  Is  found  that  the  theoretical  non¬ 
stationary  stability  derivatives  for  vertical  tails  are 
practically  Independent  of  the  reduced  frequency.  (Con¬ 
tractor’s  abstract) 


NAT.01:003 

National  Aeronautical  Research  Inst.,  Amsterdam 
(Netherlands). 

THE  INFLUENCE  OF  NON-STATIONARY  STABILITY 
DERIVATIVES  ON  THE  LATERAL  MOTION  AT  HIGH 
SUBSONIC  SPEED,  by  J.  Yff.  [1958]  [13]p.  Incl.  table. 
(AF  61(514)879)  Unclassified 

Published  In  Proc.  Third  European  Aeronautical  Con- 
gress,  Brussels  (Belgium)  (Sept.  22-27,  1958),  Brussels, 
v.  2:  489-501,  1958. 

In  view  of  the  uncertainty  which  exists  concerning  the 
Influence  of  unsteady  aerodynamic  effects  upon  stability, 
an  Investigation  has  been  performed  with  the  purpose  of 
clarifying  this  question  for  lateral  motions  with  two  de¬ 
grees  of  freedom  at  high  subsonic  speeds.  As  the  first 
part  of  the  present  Investigation,  a  theory  has  been  de¬ 
veloped  for  the  calculation  of  the  aerodynamic  forces 
acting  upon  a  slowly  harmonically  oscillating  finite  span 
aerofoil.  This  theory  takes  Into  account  also  compres¬ 
sibility  effects.  Moreover,  the  question  has  been  stud¬ 
ied  If  stability  derivatives,  which  are  calculated  under 
the  assumption  of  harmonically  varying  motions,  can  be 
applied  to  damped  motions.  Finally  some  calculations 
have  been  made  for  actual  airplanes.  In  which  the  Im¬ 
portance  of  the  non-statlonary  stability  derivatives  has 
been  investigated.  It  Is  found  that  only  has  a  small 

influence  on  the  damping  In  yaw.  (Contractor's  abstract) 


NAT.02:001 

National  Aeronautical  Research  Inst.,  Amsterdam 
(Netherlands). 

RESEARCH  ON  THE  STATIC  AND  FATIGUE 
STRENGTHS  OF  BONDED  AND  RIVETED  SINGLE  LAP 
JOINTS  IN  CLAD  2024  AND  7075  ALUMINUM  ALLOY 
AT  ROOM  AND  ELEVATED  TEMPERATURES,  by  A. 
Hartman  and  F.  A.  Jacobs.  Sept.  1957  [34]p.  incl.  Ulus, 
dlagrs.  tables.  (Rept.  no.  M  2041)  (AFOSR-TR-57-lOO) 
(AF  61(514)938)  AD  148033  Unclassified 

The  report  gives  the  results  of  an  Investigation  on  the 
effect  of  an  Increase  of  the  temperature  from  20  to 
150*C  on  the  static  tensUe  shear  and  fatigue  properties 
at  fluctuaUng  tension  of  2  row  riveted  and  of  Hldux  1033 
bonded  single  lap  Joints  of  clad  2024-T  and  clad  7075-T 
aluminum  aUoy.  The  Increase  of  the  temperature  to 
150*C  (long  soaking  times  have  not  been  Investigated) 
did  not  have  a  noUceable  effect  on  the  fatigue  properties 
of  the  riveted  specimens  compared  to  that  at  room  tem¬ 
perature.  At  1S0*C  the  static  strength  of  Ught  alloy  riv¬ 
eted  lap  Joints  deteriorates  more  rapidly  than  the  ta- 
tlgue  properties.  The  tests  on  the  Hldux  bonded  speci¬ 
mens  showed  a  noUceable  superiority  of  the  bonded  clad 
2024-T  specimens  at  150*C  over  the  bonded  clad  7075- 
T  specimens,  both  for  the  static  and  the  faUgue 
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properties.  The  fatigue  properties  of  the  Hidux  bonded 
joints  decrease  gradually  at  higher  temperatures.  At 
150°C  the  bonded  lap  joints  showed  a  better  endurance 
than  the  riveted  specimens  at  low  stress  amplitudes 
with  failure  in  the  metal;  the  opposite  occurred  at  high 
stress  amplitudes.  This  transition  occurred  for  the 
bonded  clad  2024-T  specimens  at  a  higher  stress  ampli¬ 
tude  than  for  the  707S-T  specimens.  P  os  touring  at 
150°C  did  not  have  a  noticeable  effect  on  the  mechanical 
properties  of  the  Hidux  bonded  joints.  (Contractor's 
abstract) 


NBS.04:004 

National  Bureau  of  Standards,  Washington,  D.  C. 

RELATIVE  S'rPENGTHS  OF  FORTY  AROMATIC 
CARBOXYL;  *  ACIDS  IN  BENZENE  AT  25“C,  by  M.  M. 
Davis  and  H.  E  H^tzer.  Sept.  10,  19S7  [24]p.  lncl. 
diagrs.  tables,  .  ets.  (NBS  Research  Paper  no.  2871) 
(AFOSR-TN-51  .39)  (CSO-67G-53-21)  AD  182488 

Unclassified 

Also  published  in  Jour.  Res.  Nat'i.  Bur.  Standards, 
v.  60:  580-582,  June  1958. 

The  relative  strengths  of  benzoic  acid,  31  of  its  mono- 
substituted  derivatives,  7  dleubstltuted  derivatives,  and 
one  trlsubstltuted  derivative  have  been  measured  In 
terms  of  the  equilibrium  constants  (K”)  for  association 
with  the  reference  base  1 , 3 -dlpheny lguanidlne  In  benzene 
at  25*C.  The  measurements  were  performed  spectro- 
photometrically,  using  the  Indicator  acid  bromophthaleln 
magnets  E  (tetrabromophenolphthaleln  ethyl  ester)  as 
the  reference  acid,  the  equilibrium  constant  K'  for  a 
association  of  the  Indicator  with  diphenylguanidinc  being 
known  from  previous  work.  Equilibrium  constants  for 
p-orseliinlc  (2,6-dihydroxy-p-tolulc)  acid  and  2,4,6- 
trinltrobenzoic  acid  could  not  be  measured,  as  these 
acids  appear  to  associate  completely  with  diphenyl- 
guanidine  under  the  conditions  of  the  experiments. 
Plotting  log  K"  values  against  the  corresponding  {>K 
values  for  aqueous  solutions  of  the  acids  gives  an  es¬ 
sentially  linear  relationship  in  the  case  of  acids  with 
meta  -  and  para-subatltuents  only,  but  the  line  for  para- 
substituted  acids  has  a  slightly  different  slope  from 
the  line  for  m-substltuted  acids.  Similar  comparisons 
were  made  with  published  data  on  relative  strengths  In 
alcohols  or  dioxane-water  mixtures.  Marked  solvent 
effects  were  shown  by  ortho- substituted  acids.  Explana¬ 
tions  of  the  solvent  effects  have  been  suggested,  and 
various  theoretical  implications  and  possible  applica¬ 
tions  o!  the  results  are  discussed.  The  theoretical 
discussion  includes  evaluation  of  constants  of  the 
Hammett  equation.  (Contractor's  abstract) 

NBS.29:00i 

National  Bureau  of  Standards,  Washington,  D.  C. 
ELECTROPHORETIC  DEPOSITON  OF  METALS, 


METALLOIDS,  AND  REFRACTORY  OXIDES,  by  V.  A. 
Lamb  andW.  E.  Reid,  Jr.  Final  rept.  Apr.  1,  1957,  lv. 
lncl.  illus.  diagrs.  tables,  refs.  (NBS  rept.  no.  5216) 
(AFQSR-TR- 57-40)  (CSO-670-55-26)  AD  132403 

Unclassified 

A  study  was  made  (1)  to  develop  methods  for  the  electro¬ 
phoretic  deposition  of  refractory  metals,  metalloids,  and 
oxides  and  their  conversion  to  practical  coatings  by  heat 
treatment;  aad  (2)  to  obtain  some  Insight  Into  the  theory 
and  mechanism  of  electrophoretic  deposition  through  a 
study  of  the  electroklnetic  properties  and  electrode  re¬ 
actions  of  these  systems.  Operating  conditions  and  tech¬ 
niques  were  developed  and  defined  for  electrophoretlcally 
depositing  a  number  of  metals,  metalloids  and  refractory 
oxides.  Conversion  of  these  deposits  to  practical  coatings 
by  sintering  and  compaction  was  shown  to  be  very  difficult 
and  requires  further  development.  A  coating  of  Tl-Ni 
alloy  on  steel  was  obtained  that  may  warrant  further  In¬ 
vestigation.  The  ultramicroscope  was  used  to  observe 
the  deposition  process  In  order  to  obtain  information  that 
would  add  to  the  knowledge  of  the  mechanism  of  forma¬ 
tion  of  electrophoretic  deposits.  The  results  of  several 
experiments,  designed  to  test  proposed  theories,  tended 
to  favor  the  accumulation  theory,  but  observations  with 
the  ultramicroscope  of  deposit  formation  disclosed 
events  that  are  not  in  accord  with  either  he  accumulation 
or  the  lon-flocculation  theory. 


NBS.06:005 

National  Bureau  of  Standards,  Washington,  D.  C. 

THEORY  OF  THE  FORBIDDEN  TRANSITIONS  OF 
NITROGEN  ATOMS  TRAPPED  IN  SOLIDS,  by  C.  M. 
Herzfeld.  [1957]  [7]p.  lncl.  diagrs.  tables,  refs.  (AFOSR- 
TN-57-705)  [CSO-680-56-21]  AD  136691 

Unclassified 

Also  published  In  Phys.  Rev.,  v.  107:  1239-1345.  Sept.  1. 
T517  - 

A  detailed  theory  of  the  forbidden  transition  of  nitrogen 
atoms  trapped  In  solids  is  given.  The  trapped  atoms 
are  perturbed  by  the  solid.  Configuration  Interaction, 
produced  by  the  solid,  Is  Important.  Splittings  and  shifts 
of  levels,  and  reduction  of  half-lives  are  explained  In 
one  consistent  scheme.  The  trapping  sites  of  atoms  are 
shown  to  have  lew  symmetry  and  to  be  nearly  Identical 
for  different  atoms.  (Contractor’s  abstract) 


NBS.07:017 

National  Bureau  of  Standards,  Washington,  D.  C. 

LUMINOUS  REACTION  BETWEEN  CARBON  MONOXIDE 
AND  ATOMIC  NITROGEN,  by  H.  P.  Brolda  and  D.  F. 
Heath.  Jan.  1957  [l]p.  (AFOSR-TN-57-24)  (CSO-680- 
56-30)  AD  115058  Unclassified 
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NBS.  07:018,  019;  NBS,  30:001,  002 


Also  published  in  Jour.  Chem.  Phys.,  v.  26:  1332, 

May  19&7. 

The  spectra  obse  *ved  for  the  reaction  of  atomic  nitro- 

2  2  + 

gen  and  CO  were  predominantly  the  red  (A  v  -  X  I  ) 

and  violet  (B2I+  -  X2I+)  CN  systems.  Also  present 
under  some  conditions  was  the  first  positive  system  of 
Nj  with  the  vibrational  distribution  typical  of  the  after¬ 
glow.  When  the  CO  was  contaminated  with  Fe(CO)j,  the 

spectrum  of  the  glow  showed  Intense  iron  lines.  Com¬ 
parisons  are  made  with  the  spectra  obtained  from 
atomic  nitrogen  and  acetylene. 


NBS.07:018 

National  Bureau  of  Standards,  Washington,  O.  C. 

MOLECULES  IN  THE  SOLAR  SPECTRUM,  by  H.  P. 
Brolda  and  C.  E.  Moore.  [1937]  [14]p.  ir.cl.  tables,  refs. 
[CSO-680-56-30]  Unclassified 

Published  ir  Mem.  Soc.  Roy.  Sci.  Liege,  v.  18:  217-230, 
Aug.  7,  i9St. 

A  general  discussion  is  presented  of  tno  molecules 
identified  in  the  sun  by  spectroscopic  means. 


NBS.07:019 

National  Bureau  of  Standards,  Washington,  D.  C. 

ROTATIONAL  LINES  OF  CH,  OH,  AND  CN  IN  THE 
SOLAR  SPPCTRUM,  by  C.  E.  Moore  and  H.  P.  Brolda. 
[1957]  [I2]p.  incl.  tables,  refs.  [CSO-680-56-30] 

Unclassified 

Published  !a  Mem.  Soc.  Roy.  Sci.  Liege,  v.  18:  252-263, 
Aug.  7,  lTST. 

A  resunt  is  given  of  revised  identification  in  the  solar 
spectrum  CH(A2A  -  X2n,  B2r~  -  X2H.  and  cV  - 
X2ni,  OH(aV  -  X2H),  and  CN(B  V  -  xV). 

NBS.30:001 

National  Bureau  of  Standards,  Washington.  D.  C. 

SEPARATION  07  THE  PRODUCTS  OF  COOL  FLAME 
OXIDATION  OF  PROPANE,  by  C.  R.  Yokley  and  R.  E. 
Ferguson.  July  1957  [24]p.  incl.  lllus.  diagrs.  tables. 
(NBS  rept.  no.  54181  (AFOSR-TN-57-96)  (CSO-680- 
56-33)  AD  120445  Unclassified 


Also  published  in  Combustion  and  Flame,  v.  2:  117-128, 
June  1958. 

The  techniques  of  gas  chromatography  and  low-tempera¬ 
ture,  low-pressure  distillation  were  used  for  the  separa¬ 
tion  and  isolation  of  most  of  the  major  products  of  cool 
flame  oxidation  of  propane.  The  products  were  separated 
by  volatility  into  5  fractions,  each  of  which  was  resolved 
on  one  of  3  columns:  (1)  a  charcoal  adsorption  column  for 
noncondensable  gases,  (2)  a  silica  gel  column  for  hydro¬ 
carbons  and  COg,  and  (3)  a  gas-liquid  partition  column 

with  bls[2-(2-methoxyethoxy)  ethyl]  ether  as  the  liquid 
phase  for  the  separation  of  oxygenated  compounds.  The 
products  were  identified  by  a  combination  of  mass  spec¬ 
trometry  and  gas  chromatography.  The  apparatus  in¬ 
cluded  a  reaction  bulb  and  manometer,  a  gas  handling 
system,  a  low-temperature  still,  and  a  gas  chromatog¬ 
raphy  line,  all  of  which  were  constructed  as  one  integral 
vacuum  system.  The  purity  of  the  smallest  samples  was 
in  the  range  of  99.9%  as  determined  by  mass  spectrome¬ 
try.  Impurities  included  HCHO  and  an  unidentified  com¬ 
pound  of  molecular  weight  104. 

NBS. 30:002 

National  Bureau  of  Standards,  Washington,  D.  C. 

THE  PRODUCTS  OF  COOL  FLAME  OXIDATION  OF 

PROPANE-2-C13,  by  R.  E.  Ferguson  and  C.  R.  Yokley. 
Final  rept.  Apr.  30,  1958,  16p.  incl.  tables,  refs.  (NBS 
rept.  no.  5884)  (AFOSR-TN-57-97)  (CSO-6BO-56-33) 

AD  120446  Unclassified 

Also  published  in  Seventh  Symposium  (Intemat'l)  on 
Combustion,  Oxford  U.,  London  (Gt.  Brit.)  (Aug.  28- 
Sept.  3,  1958),  London,  Butterworths  Scientific  Publica¬ 
tions,  1959,  p.  113-117. 

The  major  products  were  isolated  by  low  temperature 
distillation  and  gas  chromatography;  the  isotopic  com¬ 
position  of  each  was  determined  by  mass  spectrometry. 
Three  separate  experiments  were  conducted  with  equi¬ 
molar  propane-2-C*3/0  mixtures.  The  main  products 
were  unreacted  propane,  propylene,  propylene  oxide, 
EtCHO,  Iso-PrOH,  ethane,  ethylene,  ethylene  oxide,  AcK, 
CHj,  MeOH,  HCHO,  CO,  and  COj.  Nearly  all  the  Me 

and  methoxy  radicals  participating  in  the  cool  flame 
reactions  came  .rum  the  end  Me  groups  of  propane.  AcH 
was  a  2-carbon  fragment  of  the  propane,  and  the  C  atom 
in  the  -CHO  group  was  from  the  2-posltion  of  the  parent 
molecule.  Formaldehyde  arose  from  all  3  atoms  of  the 
propane.  Most  of  the  CO^  came  from  the  2-posltion  in 

propane.  Evidence  was  obtained  for  the  Me  radicals  to 
form  ethane  and  for  reactions  of  Me  radicals  and  CO  to 
give  Me^CO. 
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NBS.31:001 

National  Bureau  of  Standards,  Washington,  D.  C. 

RELATION  BETWEEN  THE  ABSORPTION  SPECTRA 
AND  THE  CHEMICAL  CONSTITUTION  OF  DYES.  XXIX. 
INTERACTION  OF  DIRECT  AZO  DYES  IN  AQUEOUS 
SOLUTION,  by  M.  N.  Inscoe,  J.  H.  Gould  and  others. 

Sept.  1057,  38p.  incl.  diagrs.  tables,  rels.  (Research 
paper  no.  2823)  (AFOSR-TN-57-564)  (CSO-680-57-3) 

AD  206804  Unclassified 

Also  published  in  Jour.  Res.  Nat'l.  Bur.  Standards, 
v.  60:  65-83,  Jan.  1958. 

Interaction  of  dyes  in  aqueous  solution  results  in  dif¬ 
ferences  in  the  spectrum  of  the  mixture  when  compared 
with  the  sum  of  the  spectra  of  the  Individual  dyes.  A 
general  survey,  chiefly  with  azo  dyes,  was  made  to  de¬ 
termine  the  effect  of  dye  structure  on  this  Interaction. 
The  effect  of  other  factors  on  the  Interaction  of  direct 
azo  dyes  was  Investigated.  The  addition  of  alcohol  or 
non-ionic  detergent  prevents  this  interaction,  while  the 
presence  of  Inorganic  salts  or  an  increase  in  dye  con¬ 
centration  appears  to  Increase  the  extent  of  interaction. 
The  effect  of  adds  and  bases  is  dependent  upon  the 
nature  of  the  dyes  in  the  mixture.  The  results  obtained 
are  consistent  with  the  assumption  that  the  forces  in¬ 
volved  in  the  interaction  of  direct  azo  dyes  in  mixtures 
are  the  same  as  those  causing  the  aggregation  of  indi¬ 
vidual  dyes  and  those  binding  these  dyes  to  fibers.  (Con¬ 
tractor's  abstract) 


NBS.3l:002 

National  Bureau  of  Standards,  Washington,  D.  C. 

PHOTOCHEMICAL  ISOMERIZATION  OF  AZO  DYES 
IN  AQUEOUS  SOLUTION,  by  M.  N.  Inscoe,  J.  H.  Gould, 
andW.  R.  Brode.  Sept.  30,  1058  [21]p.  incl.  diagrs. 

(NBS  rept.  no.  6145)  (AFOSR-TN-58-782)  (CSO-680- 
57-3)  AD  202007  Unclassified 

Presented  at  meeting  of  the  Org.  Chem.  Dlv.  of  the 
Amer.  Chem.  Soc.,  Chicago,  Ill.,  Sept.  7-12,  1958. 

Abstract  published  in  134th  meeting  of  the  Amer.  Chem. 
Soc.  Abstracts  of  Papers,  1958,  p.  95-P. 

Several  dyes  were  prepared  by  the  methylation  of 
hydroxyazo  dyes,  which  showed  no  phototroplsm  in  HjO, 

in  order  to  test  the  hypothesis  that  chrysophenine  is 
phototropic  in  HgO.  The  effects  of  Illumination  on  the 

spectra  of  aqueous  solutions  of  the  dye  derivatives  were 
similar  to  those  for  related  compounds  in  nonhydroxyllc 
media.  The  spectra  of  a  solution  of  the  Na  salt  of 
m-(4-methoxyphenylazo)benzenesulfomc  acid  obtained 
on  illumination  with  a  yellow  filter  was  close  to  the  spec¬ 
tra  of  the  pure  trans  form,  illumination  of  the  spectra 


with  a  blue  filter  resulted  in  an  equilibrium  mixture 
containing  somewhat  more  of  the  cis  form.  The  els 
form  was  relatively  stable  with  a  half  life  of  about  a 
week.  The  absence  of  fixed  isosbestic  points  in  the  spec¬ 
tra  of  chrysophenine  indicated  that  there  must  be  conjuga¬ 
tion  between  the  2  azo  groups  and  therefore  3  inconverti¬ 
ble  forms,  trans-trans,  trans-cls,  and  cls-cls,  exist. 

In  dis-azo  dyes  prepared  from  benzidine-2,  2'-disulfonic 
acid,  the  sulfonic  acid  groups  prevented  coplanarity  of 
the  2  halves  of  the  molecule. 


NBS. 32:001 

National  Bureau  of  Standards,  Washington,  D.  C. 

AN  ISOTOPIC  TRACER  STUDY  OF  CARBON  FORMA¬ 
TION  IN  HYDROCARBON  FLAMES,  by  R.  E.  Ferguson. 
Feb.  1957,  15p.  incl.  tables.  (NBS  rept.  no.  5201;  Techni¬ 
cal  note  no.  1)  (AFOSR-TN-57-95)  (CSO-680-57-12) 

AD  120444  Unclassified 

Also  published  in  Combustion  and  Flame,  v.  1:  431-437, 
Dec.  19, TT 

Fuel-rich  mixtures  of  oxygen  and  propane- 2-C1^  were 
burned  in  explosion  flames  and  the  isotopic  composition 
of  the  carbon  formed  was  determined.  The  results  indi¬ 
cated  that  carbon  does  not  arise  from  a  two-carbon  frag¬ 
ment  of  the  propane.  Determination  of  the  C*^  abundance 
in  methane  and  carbon  monoxide  in  the  explosion  products 
Indicated  that  they  come  equally  from  the  three  carbon 
atoms  of  the  propane.  The  acetylene  recovered  contained 
a  nearly  random  isotope  distribution.  An  investigation 

13 

of  the  products  of  a  propane  plus  C  O/oxygen  mixture 
has  provided  evidence  against  the  participation  of  carbon 
monoxide  in  carbon  formation  in  typical  soot-forming 
hydrocarbon  flames. 


NBS.33-.001 

National  Bureau  of  Standards,  Washington,  D.  C. 

SPECTRA  OF  AFTERGLOWS  AND  DISCHARGES  FROM 
NITROGEN-OXYGEN  MIXTURES,  by  U.  H.  Kurzweg, 

A.  M.  Bass,  and  H.  P.  Broida.  May  20,  1957  [I7]p.  incl. 
illus.  diagrs.  tablet,  refs.  (AFOSR-TN-57-332)  (CSO- 
680-57-15)  AD  132406  Unclassified 

Also  published  in  Jour.  Molecular  Spectroscopy,  v.  1: 

1 64-SOO,  Oct.  19$7. 

A  systematic  investigation  has  been  made  of  the  spectra 
of  the  afterglows  resulting  from  electric  discharges  in 
mixtures  of  nitrogen  and  oxygen.  The  spectra  have  been 
photographed  for  mixtures  ranging  from  100%  nitrogen 
to  100%  oxygen,  pressures  from  1  to  5  mm  Hg,  flow 

rates  from  2  to  20  cmV<*ec>  and  as  a  function  of  time 
after  the  discharge.  The  spectrum  range  covered  is 
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Iron  3000  to  11,000A,  making  use  ol  both  a  prism  spec¬ 
trograph  (1/4)  and  a  grating  spectrograph  (f/0,8). 
Curves  have  been  prepared  to  show  the  relative  varia¬ 
tions  ol  the  individual  spectra  features  as  (unction  of 
the  various  parameters.  (Contractor's  abstract) 


NBS. 33:002 

(National  Bureau  of  Standards,  Washington,  O.  C.] 

ELECTRONIC  QUENCHING  OF  OH(V)  IN  FLAMES 
AND  ITS  SIGNIFICANCE  IN  THE  INTERPRETATION 
OF  ROTATIONAL  RELAXATION  (Abstract),  by  T. 
Carrington.  July  2,  1057  [l]p.  (AFOSR-TN-57-340) 
[CSO-680-57-15]  Unclassified 

Presented  at  Symposium  on  The  Structure  and  Reac¬ 
tivity  of  Electronically- Excited  Species,  Ottawa  U. 
(Canada),  Sept  5-6,  1057. 

Experiments  on  the  quenching  of  fluorescence  of  OH 
free  radicals  in  oxy-acetylene  flames  indicate  that  al¬ 
most  every  collision  which  an  excited  OH  radical  under¬ 
goes  is  effective  in  removing  its  electronic  energy. 
Hence,  the  molecules  from  which  radiation  is  observed 
have  not  been  perturbed  by  any  previous  collisions,  and 
the  rotational  intensity  distribution  in  the  spectrum  is 
characteristic  of  the  collision  process  in  which  the  OH 
radicals  were  excited.  In  particular,  the  molecules 
whose  radiation  is  obssrved  are  not  in  equilibrium 
with  othsr  energetic  molecules  in  the  flams,  aad  their 
nontharmal  distribution  does  not  imply  an  abnormal 
persistence  of  rotation. 


NBS.  33:003 

National  Bureau  of  Standards,  Washington,  D.  C. 

SPECTROSCOPIC  STUDY  OF  ELECTRONIC  FLAME 
TEMPERATURES  AND  ENERGY  DISTRIBUTIONS,  by 
H.  P.  Broida  and  K.  E.  Shuler.  July  1957  [7]p.  lncl. 
diagrs.  tables,  refs.  (AFOSR-TN-57-360)  (Sponsored 
Jointly  by  Air  Force  Office  of  Sciantiflc  Research  under 
CSO-660-57-15  and  Atomic  Energy  Commission) 

AD  132433  Unclassified 

Presented  at  Symposium  on  The  Structure  and  Reactiv¬ 
ity  of  Electronically-Excited  Speciss,  Ottawa  U. 
(Canada),  Sept.  5-6,  1957. 

Also  published  in  Jour.  Chem.  Phys.,  v.  27:  933-939, 
Oct.  1951. 

A  spectroscopic  study  has  been  made  of  electronic  tem¬ 
peratures  and  electronic  sxcitation  in  flames  from  an 
analysis  of  the  intensity  distribution  of  selected  parts 
of  the  iron  spectrum.  The  iron  was  added  to  the  flames 
in  the  form  of  ferrocene  to  serve  as  a  temperature  and 
excitation  "Indicator".  The  flames  investigated  were 
the  stoichiometric  Hj  —  Oj  and  C^H^  —  Oj  flames  at 


atmospheric  pressure,  a  stoichiometric  C^H^  —  O, 

flame  at  low  pressure  (2.1  mm)  and  a  N  +  CO  atomic 
flame  (3.7  mm).  This  study  shows  that  the  iron  spec¬ 
trum  can  be  used  as  a  spectroscopic  "thermometer"  to 
determine  electronic  temperatures  in  good  agreement 
with  adiabatic  flame  temperatures  and  OH  rotational 
temperatures  in  flame  regions  at  thermal  equilibrium. 
The  reaction  zones  of  the  C^H^  —  Oj  and  N  +  CO 

flames  showed  a  marked  departure  from  equilibrium  as 
indicated  by  the  noothermal  excitation  of  the  added  iron, 
the  observed  iron  spectrum  resembling  that  ol  an  iron 
arc.  This  nonthermal  excitation  of  the  iron  spectrum, 
which  is  readily  evidenced  by  the  appearance  of  iron 
lines  originating  from  high  energy  lsvels  (E^1  50,000 

cm  *),  can  serve  as  a  very  sensitive  indicator  of  the  de¬ 
parture  from  equilibrium  in  a  high- temperature  reaction 
system.  A  brief  discussion  is  given  of  the  possible 
chemical  and  energy  exchange  mechanisms  which  may 
give  rise  to  the  abnormal  excitation  of  Iron  In  various 
reaction  systems. 


NBS.33:004 

National  Bureau  of  Standards,  Washington,  D.  C. 

ABSORPTION  SPECTRA  OF  SOLIDS  CONDENSED  AT 
LOW  TEMPERATURES  FROM  ELECTRIC  DISCHARGES, 
by  A.  M.  Bass  and  H.  P.  Broida.  Sept.  io,  1957  [12]p. 
lncl.  illus.  diagrs.  table,  rsfs.  (AFOSR-TN-57-574) 
(CSO-660-57-15)  AD  136532  Unclassified 

Also  published  in  Jour.  Molecular  Spectroscopy,  v.  2: 


Products  of  electric  discharges  in  gases  havs  been  con¬ 
densed  ou  surfaces  cooled  by  liquid  helium.  Such  (Ums 
of  nitrogen,  hydrogen,  oxygen,  water  vapor,  and  ammo¬ 
nia  have  been  studied  by  absorption  spectroscopy  over 
the  spectrum  range  0.22  to  3.5  u.  In  nitrogen,  two  very 
weak  absorption  bands  are  observed  near  3400A.  Hydro¬ 
gen  shows  no  absorption,  but  does  show  a  very  weak 
green  emission  in  the  gas  surrounding  the  cold  surface. 
In  oxygen  24  bands  are  obssrved  in  the  visible  portion  of 
the  spectrum,  and  two  in  the  infrared.  Preliminary  ob¬ 
servations  on  absorption  in  water  vapor  and  ammonia 
are  described.  In  addition,  the  spectrum  has  been  photo¬ 
graphed  of  the  green  amission  produced  by  ammonia  dis¬ 
charge  products  condensed  on  a  surface  at  77*K.  (Con¬ 
tractor's  abstract) 


NBS.  33:005 


National  Bureau  of  Standards,  Washington,  D.  C. 

WALL  EFFECTS  ON  ROTATIONAL  POPULATION  OF 

OH2  L*  IN  A  MICROWAVE  DISCHARGE,  by  T. 
Carrington  and  H.  P.  Broida.  Jan.  1958  {3i]p.  inci. 
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NBS.  10:002;  NBS.  11:004; 
NBS.  14:004;  NBS.  34:001 


diagrs.  table,  refs.  (AFOSR-TN-58-81)  (CSO-680-57- 
15)  AD  148103  Unclassified 

Also  published  in  Jour.  Molecular  Spectroscopy,  v.  2: 
£73-286,  June  1853 

A  study  is  presented  of  the  rotational  Intensity  distri¬ 
bution  in  the  2I+  -  2n  electronic  transition  of  OH  radi¬ 
cals  excited  in  electrodeless  discharges  through  argon 
containing  about  one-half  percent  water  vapor,  at  a  total 
pressure  of  0.05  mm  Hg.  Two  Independent  rotational 
distributions  appear,  their  relative  importance  depend¬ 
ing  on  the  temperature  of  the  wall  of  the  discharge  tube, 
the  density  of  power  dissipation  in  the  discharge,  and 
on  the  frequency  of  the  exciting  field.  In  the  sensitivity 
of  the  spectrum  to  changes  in  discharge  conditions,  the 
wall  plays  a  determining  role.  (Contractor's  abstract) 


NBS.  10:002 

National  Bureau  of  Standards,  Washington,  D.  C. 

NUMERICAL  EXPERIMENTS  IN  POTENTIAL  THEORY 
USING  THE  NEHARI  ESTIMATES,  by  U.  W. 
Hochstrasser.  [1S57]  12p.  lncl.  diagrs.  tables.  (NBS 
rept.  no.  5144)  (AFOSR-TN-57-01)  [CSO-88C-56-50] 

AD  1 20430  Unclassified 

Also  published  in  Math.  Tables  Aids  Comput.,  v.  12: 

28- S3,  l65fi. 

Numerical  experiments  are  undertaken  to  determine 
how  close  Neharl's  estimates  of  the  error  committed 
by  replacing  infinite  orthogonal  expansions  by  finite 
ones  in  harmonic  boundary  value  problems  come  to  the 
actual  errors  in  a  number  of  particular  examples.  The 
best  approximation  in  each  of  the  seven  cases  studied 
gave  values  which  are  exact  within  at  most  ten  percent 
for  many  points  of  the  region.  The  Nehari  estimate 
gives  a  considerably  better  bound  for  the  error  in  the 
interior  of  the  region  than  the  maximum  modulus  princi¬ 
ple.  With  respect  to  the  actual  error  the  Nehari  esti¬ 
mate  is,  however,  still  off  by  a  factor  which  varied  in 
the  examples  from  5  to  almost  100. 


NBS.  11 -.004 

National  Bureau  of  Standards,  Washington,  D.  C. 

BENDING  AND  STRETCHING  OF  CORRUGATED  DIA¬ 
PHRAGMS,  by  R.  F.  Dressier.  [1058]  [0]p.  lncl.  diagrs. 
(AFQSR-TN-58-164)  [CSO-18-600-22]  AD  152101 

Unclassified 

Presented  at  annual  meeting  of  the  Amtr.  Soc.  Mech. 
Engineers,  Nsw  York,  Nov.  30-Dec.  5,  1058. 

Also  published  in  Jour.  Basic  Engineering,  v.  81:  651  - 
550.  Dec.  iM57" 


Solutions  of  the  exact  linear  elastic-shell  equations  for 
all  stresses  and  displacements  are  presented  for  a  typi¬ 
cal  corrugated-diaphragm  shape  for  three  thicknesses 
varying  over  a  6  to  1  range.  Results  were  obtained  by 
numerical  integration  using  an  electronic  digital  com¬ 
puter.  The  effect  of  thickness-diaireter-ratio  variation 
is  discussed  with  respect  to  both  stresses  and  resultants, 
and  peak  values  needed  for  design  purposes  are  pre¬ 
sented.  Circumferential  and  meridional  stresses  are 
found  to  be  equally  important  throughout  the  thickness 
range  analyzed.  Bending  and  membrane  stresses  are 
likewise  equally  important  throughout  the  range.  Peak 
values  in  some  cases  occur  near  the  outer  rim.  (Con¬ 
tractor's  abstract) 


NBS.  14:004 

National  Bureau  of  Standards,  Washington,  D.  C. 

STROBOSCOPIC  INTERFEROMETER  FOR  VIBRATION 
MEASUREMENT,  by  E.  R.  Smith,  S.  Edelman  and  others. 
[1058]  [4]p.  lncl.  illus.  diagrs.  table,  refs.  (Sponsored 
jointly  by  Office  of  Naval  Research,  Atomic  Energy  Com¬ 
mission  and  Air  Force  Office  of  Scientific  Research 
under  [CSO-680-56-20])  Unclassified 

Published  in  Jour.  Acousi.  Soc.  Amer.,  v.  30:  867-870, 
Sept.  lo5fl. 

This  paper  describes  measurement  of  vibration  ampli¬ 
tude  with  a  Fizeau  type  Interferometer  ’using  pulses  of 
monochromatic  light  of  adjustable  phase.  The  interfer¬ 
ometer  is  used  to  calibrate  vibration  pickups  over  the 
frequency  range  from  100-20,000  cps.  (Contractor's 
abstract) 


NBS  ,34:001 

National  Bureau  of  Standards,  Washington,  D.  C. 

USE  OF  A  D.C.  AMPLIFIER  AND  RECORDER  TO 
BALANCE  A  HIGH  PRECISION  RESISTANCE  BRIDGE, 
by  G.  T.  Armstrong,  P.  K.  Wong,  and  L.  A.  Krleger. 

Oct.  15,  1057  [26]p.  lncl.  illus.  diagrs.  (NBS  rept.  no. 
5683)  (AFOSR-TN-57-720)  (CSO-680-57-6) 

AD  136713  Unclassified 

Also  published  in  Rev.  Sclent  Instruments,  v.  30:  330- 
54),  May  1056. 

By  taking  corrective  action  for  electrical  noise  deriving 
from  thermal  agitation,  alternating  current  pickup,  and 
Induced  electrostatic  charges,  it  has  been  possible  to 
use  a  commercially  available  high  gain  dc  amplifier  and 
a  recorder  to  balance  a  G-3  Mueller  Bridge.  Noise  lev¬ 
els  below  0.01  microvolt  peak  to  peak  were  observed 
with  a  response  time  of  approximately  five  seconds.  A 
precision  of  approximately  two  microhms  was  obtained 
in  measuring  a  10  ohm  resistor  in  a  short  series  of 
measurements.  (Contractor's  abstract) 
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NBS. 35:001 

[National  Bureau  of  Standards,  Washington,  D.  C.] 

THE  ELASTIC  PROBLEM  FOR  A  RING  OF  UNIFORM 
FORCE  IN  AN  INFINITE  BODY,  by  W.  H.  Pell.  [1957] 
[14]p.  incl.  diagr.  (AFOSR-TN-57-333)  [CSO-680-57- 
16]  AD  132407  Unclassified 

Also  published  in  Jour.  Res.  Nat'l.  Bur.  Standards,  v.  60: 
365-373,  Apr.  1958. 

Kelvin  has  given  an  integral  representation  for  the  dis¬ 
placements  in  an  infinite  elastic  body  produced  by  a  body 
force  acting  in  an  arbitrary  portion  of  this  body.  By  a 
limit  procedure,  solutions  have  been  found  for  point  and 
line  singularities  acting  in  the  interior  of  such  a  body. 

A  similar  method  is  used  in  this  paper  to  obtain  the  dis¬ 
placements  produced  by  a  uniform  force  applied  along, 
and  normal  to,  a  circle  lying  in  the  interior  of  an  infi¬ 
nite  elastic  body.  (Contractor's  abstract) 


NBS.35:002 

National  Bureau  of  Standards,  Washington,  D.  C. 

THE  TORSION  OF  A  HOLLOW  SQUARE,  by  J.  L.  Synge 
andW.  F.  Cahill.  [1957]  [6jp.  incl.  diagrs.  tables. 
[AFOSR-TN-57-744]  (CSO-680-57-16)  AD  136731 

Unclassified 

Also  published  in  Quart.  Appl.  Math.,  v.  15:  217-224. 
Oct.  1957. 

The  Standards  Eastern  Automatic  Computer  (SEAC)  is 
used  to  give  an  approximate  solution  to  the  problem  for 
a  hollow  square,  with  accurate  determination  of  lower 
and  upper  bonds  for  torsional  rigidity.  The  hypercircle 
method  developed  by  Prager  and  Synge  is  used.  Tabular 
data  of  approximations  up  to  the  order  48  are  included. 


NBS.35:003 

National  Bureau  of  Standards,  Washington,  D.  C. 

UNSTEADY  NON- UNEAR  WAVES  IN  SLOPING  CHAN¬ 
NELS,  by  R.  F.  Dressier.  Feb.  5,  1958  [ 24 ]p.  incl. 
diagrs.  (NBS  rept.  no.  5768)  (AFOSR-TN-58-130) 
[CSO-680-57-16]  AD  152157  Unclassified 

Also  published  In  Proc.  Royal  Soc.  (London),  v.  247A: 

m-M,  1454. 

It  is  shown  in  general  that  the  exact  solution  to  every 
non -degene rate  unsteady  water  wave  problem  in  a 
straight  channel  inclined  at  arbl.rary  slope,  governed  by 
the  non-linear  hydraulic  equations,  can  be  obtained  in 
terms  of  the  complete  elliptic  integral  of  the  second 
kind,  E.  By  means  of  a  non-Newtonian  reference  frame, 
every  such  wave  problem  for  a  sloping  channel  can  be 


replaced  by  an  associated  problem  for  a  horizontal  chan¬ 
nel.  For  the  latter,  the  partial  differential  equations  be¬ 
come  reducible  and  thus  permit  hodograph  inversion.  The 
Riemann  integration  method  for  the  resulting  Euler- 
Polsson  equation  yields  an  auxiliary  function  for  these 
hydraulic  problems  which  is  transformable  into  a 
Legendre  function  and  then  into  the  elliptic  integral.  In 
particular,  the  procedure  is  applied  to  Main  the  exact 
solution  for  the  water  wave  in  a  sloping  channel  produced 
by  sudden  release  of  the  triangular  wedge  of  water  (the 
reservoir)  initially  at  rest  behind  a  vertical  wall.  The 
behavior  of  the  solution  is  exhibited  for  convenience  in 
two  level-line  charts,  and  representative  wave  profiles 
and  velocity  distributions  are  presented.  (Contractor's 
abstract) 


NBS. 35:004 

National  Bureau  of  Standards,  Washington,  D.  C. 

THE  STOKES  FLOW  PROBLEM  FOR  A  CLASS  OF  AX¬ 
IALLY  SYMMETRIC  BODIES,  by  L.  E.  Payne  and  W.  H. 
Pell.  Apr.  1,  1959  [35]p.  incl.  diagrs.  tables,  refs. 

(NBS  rept.  no.  6372)  (AFOSR-TN-58-523)  [CSO-680- 
57-16]  AD  158336  Unclassified 

Also  published  in  Jour.  Fluid  Mech.,  v.  7:  529-549, 

Apr.  1960. 

Consideration  was  given  to  the  solution  of  the  Stokes  flow 
problem  for  axially  symmetric  bodies  with  the  aid  of  the 
generalized  axially  symmetric  potential  theory.  After 
(he  formulation  of  the  problem  and  a  general  discussion 
of  the  techniques  employed  in  its  solution,  discussion  is 
restricted  to  simply  connected  regions  (in  a  meridional 
plane).  A  general  expression  for  the  drag  of  the  simply 
connected  axially  symmetric  body  is  obtained,  and  the 
Stokes  flow  problem  is  solved  for  the  general  lens- 
shaped  body.  Some  interesting  special  cases  of  this  body 
are  discussed.  As  examples  of  the  method,  some  previ¬ 
ously  solved  problems  are  discussed  briefly.  Finally,  a 
table  of  the  drag  of  various  bodies  in  Stokes  flow  is 
given.  (Contractor's  abstract) 


NBS.35:005 

National  Bureau  of  Standards,  Washington,  D.  C. 

THE  STOKES  FLOW  PROBLEM  FOR  CLASS  OF  AX¬ 
IALLY  SYMMETRIC  BODIES,  fl.  THE  FLOW  ABOUT 
A  SPINDLE,  by  W.  H.  Pell  and  L.  E.  Payne.  July  31, 

1959  [10]p.  incl.  diagr.  (NBS  rept.  no.  6474)  (AFOSR- 
TN-58-523a)  [CSO-680-57-16]  AD  220570 

Unclassified 

Also  published  in  Quart.  Appl.  Math.,  v.  18:  257-262, 

1960  '61. 

The  solutions  of  the  system  are  shown  by  the  use  of 
the  solution  of  the  repeated  operator  equation 
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2 

L  j  (t  j  =  0  subject  to  initial  conditions  and  where 

2 

(a  second  stream  function)  is  given  by  4>  =  i  Ur 

In  certain  regions,  a  solution  can  be  represented  as  a 

2  3 

linear  combination  of  any  two  functions:  (1)  r  4>  , 

(2)  xr2v3,  (3)  p2r2v3,  (4)  r2^1,  and  (5)  r*tt5.  Bipolar 
coordinates  (C,tj)  are  introduced  into  the  (x,r)  plane 
by  the  transformation  z  »  ibcot  C/2  where  z  »  x  +  ir, 

C  *  C  +  it),  and  b  >  0  is  a  constant.  The  flow  is  then 
studied  around  a  spindle  which  is  the  object  obtained 
by  revolving  the  arc  C  »  (g  (o  <  (  <  v),  r  1  0  about  the 

x-axis.  The  curve  is  the  circle  arc  with  center  at 
(0,  -b  cot  (g)  and  lies  in  r  *  0.  The  spindle  surface  is 

C  =  and  the  region  of  flow  studied  is  o  *  C  £ 

-»  <  n  <  •  with  C  and  t)  chosen  as  Independent  variables. 


NBS.35-.006 

National  Bureau  of  Standards,  Washington,  D.  C. 

COMPRESSIBLE  TURBULENT  BOUNDARY  LAYERS 
WITH  HEAT  TRANSFER  AND  PRESSURE  GRADIENT  IN 
FLOW  DIRECTION,  by  A.  Walz.  [July  1058]  [32]p.  incl. 
Jlagrs.  refs.  (NBS  rept.  no.  6223)  (AFOSR-TN-58-635) 
[CSO-680-57-16]  AD  162166  Unclassified 


correlations,  including  non-Markovian  and  nonlinear 
behavior.  Both  the  binary  and  ternary  correlations  are 
used  for  many  kinds  of  particles  with  different  tempera¬ 
tures.  The  coefficients  of  the  kinetic  equation  depend 
on  the  law  of  interaction  for  a  pair  of  particles  and  are 
influenced  by  relaxation.  The  effective  potential  of  fric¬ 
tion  consists  of  two  parts:  the  static  part  corresponds  to 
the  Debye  potential  and  is  isotropic,  the  dynamical  part 
is  axially  symmetrical  about  the  direction  of  motion,  and 
causes  a  dynamical  friction.  The  results  show  that  the 
friction  is  proportional  to  the  velocity  for  slow  particles, 
and  inversely  proportional  to  the  square  of  velocity  for 
fast  particles.  This  tendency  of  the  fast  particles  to 
overcome  repulsion  is  a  property  connected  with  the 
”  run-away"  of  electrons.  A  criterion  for  maximum 
friction  is  derived.  The  triplet  Interaction,  which  mainly 
affects  the  shielding  phenomena,  assures  the  convergence 
of  the  coefficients  in  case  of  distant  Interaction.  Since 
the  length  scales  of  Interaction  are  well  determined  in 
this  way,  the  kinetic  equation  can  be  expected  to  be  valid 
over  a  longer  range  than  does  the  Boltzmann  equation. 

The  large  scale  agrees  with  the  Debye  radius,  when  the 
shielding  term  is  linearized,  as  should  be  expected. 

When  time  relaxation  is  left  aside  and  linearization  is 
made,  the  kinetic  equation  degenerates  to  the  classical 
Fokker- Planck  equation  with  convergent  coefficients. 
(Contractor's  abstract) 


NBS.  18:017 


Also  published  in  Jour.  Res.  Nat'l.  Bur.  Standards, 
v.  63B:  53-W),  July-Sept.  1959. 


The  empirical  laws  for  dissipation  and  for  turbulent 
wall  friction  are  formulated  on  the  basis  of  available 
measurements  for  incompressible  flow.  Generalization 
to  the  compressible  flow  with  heat  transfer  is  made 
from  physical  considerations.  CalcuUted  results  agree 
with  available  experimental  data.  Possibilities  for  im¬ 
proving  and  simplifying  the  approximation  theory  are 
outlined. 


NBS.35:007 

National  Bureau  of  Standards,  Washington,  D.  C. 

KINETIC  EQUATION  FOR  A  PLASMA  WITH  UN¬ 
STEADY  CORRELATIONS,  by  C.  M.  Tchen.  Jan.  1, 
1959,  56p.  (NBS  rept.  no.  6274)  (AFOSR-TN-58-636) 
[CSO-680-57-16]  AD  162167  Unclassified 

Presented  at  Coni',  on  Ion  and  Plasma  Research, 
Maryland  U.,  College  Park,  Sept.  30-Oct.  2,  1958. 


Also  published  in  Phys.  Rev.,  v.  114:  394-411, 
Apr.  15.  1959. 


National  Bureau  of  Standards,  Washington,  D.  C. 

SHAPE  OF  THE  HIGH  ENERGY  END  OF  THE  ELEC- 
TRON-BREMSSTRAHLUNG  SPECTRUM,  by  E.  G. 

Fuller,  E.  Hayward,  and  H.  W.  Koch.  Aug.  1957  [19]p. 
incl.  dlagrs.  tables,  refs.  (AFOSR-TN-57-679)  [CSO- 
680-57-2]  Unclassified 

Also  published  in  Phys.  Rev.,  v.  109:  630-635,  Feb.  1, 
- 

The  elastic  scattering  of  photons  by  the  15.11  mev  level 
12 

In  C  has  been  used  to  study  with  good  energy  resolution 
the  number  of  photons  at  the  high-energy  end  of  a  brems- 
strahlung  spectrum.  The  bremsstrahlung  was  produced 
by  electrons  accelerated  in  a  betatron,  the  energy  of 
which  was  varied  in  35-kev  increments.  Targets  were 
a  0.025-in. -diameter  tungsten  wire  and  the  following 
foils:  0.010-in.  tungsten,  0.00  1-in.  thorium  and  0.010-ln. 
nickel.  The  foils  were  used  ‘.o  study  the  dependence  of 
the  spectrum  shape  upon  target  thickness  and  atomic 
number.  When  compared  with  Bethe-Heltler  spectra  cor¬ 
rected  for  target  thicknesses,  the  data  indicate  an  excess 
number  of  photons  in  the  tip  of  the  spectrum.  The  experi¬ 
mental  number  depends  on  the  atomic  number  of  the 
target  and  cannot  vary  more  rapidly  than  Zf.  (Contrac¬ 
tor's  abstract) 


As  a  generalization  of  the  Boltzmann  equation,  the  kinetic 
equation  for  a  plasma  is  derived  in  the  form  of  a  gener¬ 
alized  Fokker- Planck  equation,  by  considering  unsteady 
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NB  3.18:018 

National  Bureau  of  Standards,  Washington,  D.  C. 

MASS- ABSORPTION  COEFFICIENTS  FOR  40-  TO  80- 
MEV  X-RAYS  IN  CARBON,  WATER,  AND  ALUMINUM 
(Abstract),  by  J.  M.  Wyckoff  and  H.  W.  Koch.  [1058] 

[l]p.  [CSO-680-57-2]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 
T7iTMay  T,_1958. 

A  good  geometry  measurement  has  been  made  of  90-mev 
synchrotron  x-ray  spectra  transmitted  through  long 
cylinders  of  carbon,  water,  and  aluminum.  A  "hydrogen" 
measurement  was  made  using  a  cyclohexane -benzene 
difference  method.  The  x-ray  detector  system  was  a 
5-in.  diam  by  9-in.  long  Nal  (Tl)  spectrometer  and  a 
256  channel  pulse-height  analyzer.  The  pulse-height 
distributions  clearly  show  the  nuclear  absorption  below 
40  mev.  The  distributions  also  permit  an  accurate 
evaluation  of  the  total  absorption  processes  in  the 
energy  range  from  40  to  80  mev.  The  carbon  measure- 

2 

ment  at  60  mev  gives  r  -  0.01434  *  0.00005  cm  /g  which 
is  1%  and  5%  higher  respectively  than  the  published 
values.  The  values  measured  for  water  and  aluminum 

2 

at  60  mev  of  0.0170  and  0.0239  cm  /g  are  also  higher. 
For  hydrogen  at  60  mev  r  ■  0.0128,  a  value  between 
those  In  the  two  tables.  The  differences  are  largely  ac¬ 
counted  for  by  the  triplet  cross  section  estimates  of 
Joseph  and  Rohrllch. 


NBS.36:001 

National  Bureau  of  Standards,  Washington,  D.  C. 

ELASTIC  SCATTERING  OF  PHOTONS,  by  E.  G.  Fuller 
and  E.  Hayward.  Final  rept.  Jan.  1,  1959,  lv.  lnel.  lllus. 
diagra.  tables,  refs.  (NBS  rept.  no.  6255)  (AFOSR-TR- 
58-162)  (CSO-680-58-16)  AD  207250  Unclassified 

The  work  of  the  project  is  summarized  and  the  principal 
publications  emanating  from  the  research  are  appended. 
Betatron  r-rays  were  used  to  measure  the  elastic  scat¬ 
tering  cross  sections  for  a  number  of  elements  In  the 
energy  range  4-40  mev.  The  results  Indicated  that  In 
regions  where  the  scattering  cross  section  is  flat  with 
photon  energy  the  experimental  points  should  be  plotted 
at  .94Eo>  where  Eq  Is  the  maximum  energy  in  the  brems- 

strahlung  spectrum.  Where  the  cross  section  Is  either 
rising  or  falling  rapidly  the  points  should  be  plotted  at 

.93E  .  In  all  cases  the  measured  cross  sections  are 

o 

averages  over  a  photon  bln  approximately  0.1  Eq  wide. 

No  matter  what  the  shape  of  the  scattering  cross  section, 
Inelastic  scattering  can  only  be  measured  to  levels  within 


0.15  Eq  of  the  ground  state.  For  a  sharply  rising  cross 

section  only  levels  within  0.10  Eq  should  be  considered. 

The  scattering  cross  sections  calculated  in  this  experi¬ 
ment  are  sensitive  to  the  choice  of  end  point  channel. 
These  errors  will  be  of  the  order  of  5-10%  providing  the 
end  point  channel  Is  chosen  high  enough  In  the  pulse 
height  spectrum. 


NBS.36:002 

National  Bureau  of  Standards,  Washington,  D.  C. 

THE  NUCLEAR  PHOTOEFFECT  AND  NUCLEAR 
DE  FORMATIONS,  by  E.  G.  Fuller.  [1958]  [4]p.  lncl. 
diagrs.  table.  [CSO-680-58-16]  Unclassified 

Published  In  Internat'l.  Congress  on  Nuclear  Phys., 

Paris  (France)  (July  7-12,  1958),  Paris,  Dunod,  1959, 
p.  642-645. 

The  correlation  of  the  shape  of  the  giant  resonance  for 
photon  absorption  with  the  ground  state  nuclear  deforma¬ 
tion  as  predicted  by  Okamoto  and  Danos  has  been  studied 
by  a  "poor  energy  resolution"  survey  of  the  shape  of  the 
neutron  production  cross  section  for  nuclei  ranging  from 
tin  through  the  rare  earths  to  lead  and  by  a  "good 
energy  resolution"  determination  of  the  shape  of  this 
cross  section  for  terbium,  tantalum  and  gold.  After  cor¬ 
rection  for  the  neutron  multiplicity  above  the  (y,2n) 
threshold  the  data  indicate  a  considerable  broadening 
of  the  giant  resonance  for  the  highly  deformed  nuclei. 

The  "good  energy  resolution”  data  show  a  splitting  of 
the  giant  resonance  for  the  deformed  nuclei  terbium  and 
tantalum  Into  two  peaks  while  only  one  such  peak  is  ob¬ 
served  for  gold.  These  data  can  be  well  fitted  by  the 
superposition  of  two  Loren tx  lines.  The  intrinsic  quad¬ 
ruple  moments  determined  from  these  fits  were: 

Tb:  «-5.6  *  0,6  barns,  Ta:  *5.7  *  0.3  barns,  and  Au:  *1.6* 
0,6  barns.  Preliminary  measurements  of  the  elastic 
scattering  cross  section  for  tantalum  also  show  the  split¬ 
ting  of  the  total  absorption  cross  section  into  two  peaks. 
(Contractor’s  abstract) 


NBS. 36:003 

National  Bureau  of  Standards,  Washington,  D.  C. 

PHOTON  SCATTERING  AND  SELF  ABSORPTION  IN 
LEAD  AND  BISMUTH  AT  7  MEV,  by  E.  G.  Fuller  and 
E.  Hayward.  [1958]  4p.  Inc.  tables.  (Bound  with  its 
AFOSR-TR-58-162,  AD  207250)  [CSO-680-58-16] 

Unclassified 

Also  published  In  Internat'l.  Congress  on  Nuclear  Phys., 
Paris  (France)  (July  7-12,  1958),  Paris,  Dunod,  1959, 
p.  646-648. 

Elastic  scattering  cross  sections  for  lead,  ra  ilolead, 
and  bismuth  have  been  measured  In  the  energy  range 
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from  4  to  10  mev.  Self-absorption  measurements  have 
been  made  at  photon  energies  below  the  (y  ,n)  thresholds. 
These  measurements,  made  both  at  room  temperature 
and  at  liquid  nitrogen  temperature,  indicate  that  the 
levels  responsible  for  the  scattering  in  radiolead  have 
widths  between  0.2  and  3.0  ev  while  those  in  lead  and 
bismuth  must  be  greater  than  3.0  ev  wide.  Evidence 
has  also  been  obtained  that  a  large  fraction  of  the  scat¬ 
tering  by  bismuth  is  produced  by  a  single  strong  level 

2qq 

which  overlaps  a  similar  level  in  Pb.  (Contractor's 
abstract) 

NBS. 36:004 

National  Bureau  of  Standards,  Washington,  O.  C. 

ELASTIC  SCATTERING  OF  PHOTONS  BY  TANTALUM, 
by  E.  G.  Fuller  and  E.  Hayward.  [1958]  [3]p.  [CSO- 
680-58-16]  Unclassified 

Published  in  Phys.  Rev.  Letters,  v.  1:  465-467,  Dec.  15, 
1958. 

The  differential  elastic  scattering  cross-section  for 
tantalum,  at  120*,  Is  measured  and  analysed  as  a  function 
of  the  energy.  It  is  found  that  the  assumption  that  the 
nuclear  dipole  polarlxabllity  is  a  'ensor  gives  a  better 
fit  than  taking  the  polarlsability  as  a  scalar. 


NBS. 20.004 

National  Bureau  of  Standards,  Washington,  D.  C. 

PHOTON  SELF- ABSORPTION  AND  SCATTERING  BY 

THE  15.1-MEV  LEVEL  IN  Cl*.  by  E.  Hayward  and  E. 

G.  Fuller.  [1957]  [5]p.  incl.  dlagrs.  tables,  refs. 
(AFOSR-TN-57-559)  (CSO-630-55-35)  AD  136543 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  106:  991-995,  June  1, 
195 T. 

Bremsstrahlung  x-rays  have  been  used  to  excite  the 

15.1-mev  level  In  C11.  The  Integral  scattering  cross 
section  of  19.0  *  0.027  mev  mb  has  been  determined  by 
measuring  the  absolute  number  by  15.1-mev  x-rays 
scattered.  The  peak  absorption  cross  section  22.2  *  2.2 
barns  has  been  obtained  from  a  self-absorption  experi¬ 
ment.  These  results  combine  to  give  54.5  *  9.3  ev  for 
the  ground  state  radiation  width  and  79  *  16  ev  for  the 
total  width  of  the  level  (Contractor's  abstract) 


NBS.20-.005 

[National  Bureau  of  Standards,  Washington,  D.  C.] 

A  SCINTILLATION  SPECTROMETER  STUDY  OF  THE 
PHOTODISINTEGRATION  OF  O1®,  by  N.  L.  SvanUsson. 


(19571  (261p.  incl.  illus.  dlagrs.  tables,  refs.  [CSO-630- 
M-35]  Unclassified 

Published  in  Nuclear  Phys.,  v.  3:  273-298,  Apr.  1957. 

Hie  nuclear  reactions  0^(y,  py’)N  and  O  (^ny')O 

were  used  to  study  the  photodisintegration  of  O  .  Vari¬ 
ous  bremsstrahlung  spectra  with  peak  energies  ranging 
between  16  and  30  mev  were  used  to  excite  the  target 
nuclei.  The  photons  emitted  in  the  two  reactions  were 
measured  with  a  Nal(Tl)  scintillation  spectrometer 
covering  photon  energies  from  2  to  11  mev.  The  results 
support  the  belief  of  the  6.1  and  6.3  mev  states  in 

O15  and  N15,  respectively,  being  Pj^"1  states.  Tran¬ 
sitions  to  these  two  states,  30  percent,  are  together  with 
ground  state  transitions,  70  percent,  the  only  ones  ob¬ 
served  between  20.0-22.5  mev  excitation  energies.  In 
the  regions  between  22.5  and  25.0  mev  also  transitions 
to  7,  9,  and  10-11  mev  states  were  observed.  Ground 
state  transitions  in  this  interval  occurred  in  about  40 
percent,  while  the  transition  probability  to  excited  states 
was  shared  roughly  equally  between  the  6.1— 6.3  mev 
states  and  aU  the  other  states,  mainly  the  7  mev  states. 
o  from  20-25  mev  amounted  to  about  0.1  mev  •  barn, 
int 

Hie  ratio  between  for  (y,  p)  and  (y,  n)  reactions  was 

about  3:2.  The  nuclear  elastic  scattering  of  photons  was 

also  measured  and  was  used  to  determine  the  integrated 
cross  section  for  photon  absorption  up  to  40  mev  which 
was  found  to  be  0.3  mev  •  barn.  (Contractor's  abstract) 


NBS.21:020 

National  Bureau  of  Standards,  Wellington,  D.  C. 

A  PRELIMINARY  SURVEY  OF  ELECTRICAL 
RESISTANCE-STRAIN  CHARACTERISTICS  OF  EVAPO¬ 
RATED  FILMS,  by  A.  Krinsky  and  R.  L.  Parker.  Feb. 
1957,  42p.  incl.  Ulus,  dlagrs.  tables,  refs.  (NBS  rept. 
no.  5139)  (Sponsored  Jointly  by  Office  of  Naval  Research 
under  NAord  21-48,  Air  Force  Office  of  Scientific  Re¬ 
search  under  CSO-640-55-9,  and  Atomic  Energy  Com¬ 
mission)  AD  130128  Unclassified 

A  preliminary  investigation  of  the  electrlcal-resistance- 
■train  characteristics  of  evaporated  films  has  been 
undertaken.  A  total  of  22  materials  (Pt,  Pd,  Sb,  Co,  Au, 
Nl,  Te,  Al,  Fe,  Cu,  Cr,  Ag,  Ito.  Ge,  Mg,  Mn,  Tl,  Se,  V, 
Be,  Nlchrome,  Kanthal  'A')  his  been  studied.  Methods 
of  preparation  and  test  are  described.  Results  for 
tests  performed  at  room  temperature  on  about  300  sam¬ 
ples  are  presented  and  discussed.  In  general,  strain- 
sensitivity  is  found  to  be  a  function  of  film  specific  re¬ 
sistance.  For  films  of  specific  resistance  1-10 
ohms/square,  for  the  strain-sensitivity  approaches  the 
bulk  value.  For  higher  specific  resistance  films,  the 
strain-sensitivity  decreases  to  reach  a  minimum  value. 
For  films  of  even  higher  specific  resistance  (up  to 

10®-107  ohms/square)  the  strain-sensitivity  increases 
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NBS. 21:021-024;  NBS.24:003 


to  a  value  several  times  greater  than  the  bulk  value. 
Film  thicknesses  range  from  about  50  A.U.  to  1000 
A.U.  Certain  effects  peculiar  to  Sb  and  Ni  films  are 
mentioned.  (Contractor's  abstract) 


NBS.21:021 

National  Bureau  of  Standards,  Washington,  D.  C. 

MEASUREMENT  OF  VOLTAGE  RATIOS  AT  AUDIO 
FREQUENCIES,  by  W.  C.  Sze.  Mar.  1857  [37]p.  incl. 
illus.  diagrs.  tables.  (NBS  rept.  no.  5173)  (Sponsored 
Jointly  by  Office  of  Naval  Research  under  NAord  21-48, 
Air  Force  Office  of  Scientific  Research  under  CSO- 
640-55-9,  and  Atomic  Energy  Commission) 

AD  128790  Unclassified 

A  special  circuit  and  procedure  has  been  given  to  deter¬ 
mine  the  voltage  rati"  and  phase  angle  of  precision  trans¬ 
formers  in  the  frequency  range  from  400  to  10,000  cps. 
The  voltage  ratio  can  be  measured  to  0.005%  accuracy  an 
and  the  phase  angle  to  0.2  min  by  use  of  the  symmetri¬ 
cally  arranged  circuit. 


NBS.2l:022 

National  Bureau  of  Standards,  Washington,  D.  C. 

METHODS  OF  MEASURING  FREE  AIR  TEMPERATURE 
AND  AIRCRAFT  TRUE  AIRSPEED  AND  GROUND 
SPEED,  by  W.  G.  Brombacher.  Jan.  1958,  226p.  incl. 
tables,  refs.  (NBS  rept.  no.  5740)  (Sponsored  Jointly 
by  Office  of  Naval  Research,  [Air  Force  Office  of  Scien¬ 
tific  Research],  and  Atomic  Energy  Commission  under 
[CSO-640-55-9])  UncUssifled 

This  survey  covers  in  some  detail  (a)  the  methods  and 
instrumentation  for  measuring  the  free  air  temperature 
Ir  am  muting  aircraft,  (b)  the  pitot-static  method  of 
measuring  the  true  airspeed  of  aircraft,  and  (c)  the 
methods  of  measuring  ground  speed  solely  from  aircraft 
instrumentation.  Less  thoroughly  covered  are  (d)  the 
possible  methods,  other  than  pitot-static,  of  measuring 
true  airspeed  and  (e)  the  ground  based  methods  of  meas¬ 
uring  aircraft  track  and  position,  hence  speed  indirectly. 
Over  900  references  to  pertinent  literature  are  included, 
which  have  been  indexed  both  by  subject  matter  and 
authors.  (Contractor's  abstract) 


NBS.  21:023 

National  Bureau  of  Standards,  Washington,  D.  C. 

IMPROVED  VELOCITY  ANALYZER,  by  J.  A.  Simpson. 
Apr.  1958,  30p.  incl.  illus.  diagrs.  tables,  refs.  (NBS 
rept.  no.  5816)  (Sponsored  Jointly  by  Office  of  Naval 
Research,  Air  Force  Office  of  Scientific  Research,  and 
Atomic  Energy  Commission  under  [CSO-640-55-9]) 

AD  159712  Unclassified 


An  extensive  search  is  to  be  completed  of  the  literature 
supplemented  by  such  additional  computation  as  may 
appear  desirable  in  order  to  arrive  at  a  full  understand¬ 
ing  of  the  fundamental  limits  of  proposed  and  existing 
instruments.  Upon  the  basis  of  this  work,  the  type  of 
types  offering  the  most  promise  of  fulfilling  the  design 
criteria  are  decided.  Calculations  are  carried  out  in  as 
much  detail  as  possible,  of  the  expected  performance  of 
the  chosen  design.  The  calculations  may  be  supplemented 
by  such  small  scale  laboratory  tests  and  experiments  as 
shall  be  essential  to  complete  the  study.  A  simple  ana¬ 
lyzer  of  the  type  chosen  was  designed  and  built,  its  char¬ 
acteristics  determined  by  test,  and  compared  to  those 
calculated.  Upon  the  successful  outcome  of  these  tests, 
the  mechanical  design  of  an  electron  spectrometer  (with 
auxiliary  power  supplies,  etc.)  is  to  be  completed  and 
construction  and  test  of  the  prototype  undertaken.  (Con¬ 
tractor's  abstract) 


NBS. 21:024 

National  Bureau  of  Standards,  Washington,  D.  C. 

ELECTRON  ABSORPTION  SPECTROMETER  USING 
AN  IMPROVED  VELOCITY  ANALYZER,  by  L.  Marton 
and  J.  A.  Simpson.  [1958]  [4]p.  incl.  illus.  diagrs.  refs. 
(Sponsored  Jointly  by  Office  of  Naval  Research,  Air 
Force  Office  of  Scientific  Research,  and  Atomic  Energy 
Commission  under  [CSO-640-55-9[)  Unclassified 

Published  in  Rev.  Sclent.  Instruments,  v.  29:  567-570, 

July  194$. 

An  electron  absorption  spectrometer  with  an  improved 
velocity  analyzer  using  the  principle  of  individually  de¬ 
signed  stages  for  deceleration,  dispersion,  and  reacceler¬ 
ation  is  described.  The  instrument  is  usable  over  an 
energy  range  1  to  50  kev  and  can  obtain  angular  distribu¬ 
tion  data  over  a  range  of  *  0.1  radian.  The  angular  reso¬ 
lution  is  better  than  ltf  3  radian.  The  demonstrated 
energy  resolution  at  20  kev  is  0.6  ev.  This  resolution 
appears  to  be  limited  by  the  primary  beam  energy 
spread  which  is  characteristic  oi  a  beam  produced  by  a 
telefocus  gun  with  a  tungsten  cathode.  (Contractor's 
abstract) 

NBS.  24:003 

National  Bureau  of  Standards,  Washington,  D.  C. 

THE  PIEZORESISTANCE  OF  INDIUM  ANTIMONIDE,  by 
R.  F.  Potter.  May  20,  1957  [30]p.  incl.  diagrs.  tables, 
refs.  (NBS  rept.  no.  5292)  [ AFOSR-TR-5T-42]  (CSO- 
670-53-12)  AD  132446  UncUssifled 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Philadelphia.  Pa.,  Mar.  21-23,  1957. 

Abstract  published  in  Bull.  Amer.  Phyo.  Soc.,  Series  D, 
v.  2:  121,  Mar.  21,  1957. 
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Also  published  in  Phys.  Rev.,  v.  108:  652-658,  Nov,  1, 
1957. 

By  applying  a  tensile  stress  to  specially  prepared  and 
oriented  samples,  the  piezoresistivity  coefficients  of 
both  n-  and  p-type  indium  antimonide  have  been  meas¬ 
ured  over  the  temperature  range  77°K  to  300°K.  The 
results  for  extrinsic  p-type  material  are  similar  to 
those  for  p-type  Si  and  Ge,  indicating  that  the  valence 
band  structure  is  similar.  Extrinsic  n-type  InSb  results 
confirm  the  picture  of  a  conduction  band  having  its 
minimum  at  the  center  of  the  Brillouin  zone.  The 
largest  effect  that  was  observed  in  Intrinsic  material 
was  in  the  volume  coefficient  and  can  be  attributed  to 
the  change  in  the  forbidden  gap  due  to  dilatation  of  the 
lattice.  Hie  value  of  this  gap  per  unit  strain  was 
estimated  to  be  E^  *  -7.0  ev.  (Contractor’s  abstract) 

NBS.24-.004 

National  Bureau  of  Standards,  Washington,  D.  C. 

AN  APPARATUS  FOR  MEASURING  THE  PIEZORESIS¬ 
TIVITY  OF  SEMICONDUCTORS,  by  R.  F.  Potter  and  W. 
J.  McKean.  Technical  rept.  June  1,  1957  [20]p.  lncl. 
iilus.  diagrs.  (NBS  rept.  no.  5293)  [AFOSR-TR-57-43] 
(CSO-670-53-12)  AD  132447  Unclassified 

A  detailed  description  is  given  of  an  apparatus  and  pro¬ 
cedure  that  is  designed  to  measure  the  plezoresistive 
effect  in  semiconductors  over  an  extended  temperature 
range.  A  tensile  force  up  to  1  kg  can  be  applied  to  the 
sample  by  means  of  a  calibrated  beam  balance.  The  ap¬ 
paratus  has  been  used  for  measurements  on  InSb  over 
the  temperature  range  78’K  -  300’K  and  tensile  stresses 
7  2 

of  the  order  of  5  x  10  dynes/cm  can  be  applied  to  the 
samples  which  are  cut  in  a  special  manner.  (Contrac¬ 
tor's  abstract) 


NBS. 24:005 

National  Bureau  of  Standards,  Washington,  D.  C. 

THE  IONIC  CHARACTER  AND  ELASTIC  MODUU  OF 
ZINC  BLENDE  LATTICES,  by  R.  F.  Potter.  [1957] 
[6]p.  incl.  diagr.  tables,  refs.  (CSO-670-53-12) 

Unclassified 

Published  in  Jour.  Phys.  Chem.  Solids,  v.  3:  223-228, 


The  elastic  moduli  for  a  numbei  of  materials  with  the 
diamond  or  zinc  blende  (sphalerite)  crystal  structure 
are  available  in  the  literature,  it  has  been  noticed  that 
the  ratio  C.  ,/C  ,  has  values  between  2.6  and  2.7  for 

Si  and  Ge,  respectively,  and  i  .65  or  1 .50  in  the  case  of 
ZnS.  InSb  and  GaSb  have  elastic  moduli  that  give  inter¬ 
mediate  values  for  this  ratio.  A  scale  which  gives  the 


NBS. 24:004,  005;  NBS. 25:026,  027 


ionic  character  as  a  function  of  the  ratio  C^/C^  has 

been  constructed  based  on  the  Born  diamond  lattice 
theory  and  the  relationship  between  the  longitudinal  op¬ 
tical  mode  and  transverse  optical  modes  when  the  lat¬ 
tice  has  some  ionic  character.  This  scale  indicates  that 
InSb  has  the  ionic  character  that  corresponds  to  an  ionic 
charge  of  0.65  electron.  GaSb  has  an  ionic  character 
approximately  two-thirds  of  that  for  InSb.  Conversely, 
the  elastic  moduli  may  be  estimated  for  crystals  of  this 
type  if  the  optical  data  are  available.  (Contractor’s 
abstract) 


NBS. 25:026 

National  Bureau  of  Standards,  Washington,  D.  C. 

CALORIMETRIC  DETERMINATION  OF  THE  POWER 
IN  A  1400  kv  X-RAY  BEAM,  by  J.  McElhinney,  B. 

Zendle,  and  S.  R.  Domen.  [1957]  [15]p.  lncl.  illus. 
diagrs.  tables,  refs.  (Sponsored  Jointly  by  Office  of 
Naval  Research,  Air  Force  Office  of  Scientific  Research, 
and  Atomic  Energy  Commission  under  (CSO-670-54-7]) 

Unclassified 

Published  in  Radiation  Research,  v.  6:  40-54,  Jan.  1957. 

The  power  in  a  1400-kv  x-ray  beam  has  been  measured 
with  a  calorimeter  and  the  results  compared  with  simul¬ 
taneous  measurements  made  by  a  graphite-wailed  ioni¬ 
zation  chamber.  The  experimental  conversion  factor 

2 

was  found  to  be  2983  *  69  ergs/cm  per  roentgen  as  com- 

,  2 

pared  with  a  theoretical  value  of  2985  ergs/cm  per 
roentgen.  (Contractor’s  abstract) 


NBS. 25:02V 

National  Bureau  of  Standards,  Washington,  D.  C. 

THE  MEASUREMENT  OF  THICKNESS,  by  G.  Keinath. 

Jan.  20,  1958,  79p.  incl.  iiius.  diagrs.  tables,  refs. 

(NBS  circular  no.  585)  (Sponsored  Jointly  by  Office  of 
Naval  Research,  Air  Force  Office  of  Scientific  Research, 
and  Atomic  Energy  Commission  under  [CSO-670-54-7]) 

Unclassified 

The  numerous  methods  for  the  measurement  of  thickness 
in  laboratory  or  shop  are  treated  in  seven  groups  accord¬ 
ing  to  physical  operating  principles:  mechanical  • 
weight/dimension  relationships,  acoustics,  vibration,  dis¬ 
placement  with  various  conversions;  chemical  -  strip¬ 
ping,  spectrochemical  analysis;  electrical  -  dielectric 
breakdown,  resistance,  electrochemical,  capacitance, 
thermoelectricity;  magnetic  -  attractive  force,  reluc¬ 
tance,  saturation,  inductance,  eddy  currents;  optical  -  ' 
microscopy  (also  electron  microscopy),  interferometry, 
diffraction,  shadow;  X-ray  -  absorption,  diffraction,  back- 
scatter,  spectrometry;  radioactive  radiation  •  absorption, 
backscatter,  tracers.  Ranges,  accuracies,  advantages, 
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NBS.  25:028;  NBS.  26:004; 
NBS.  37:001,  002;  NBS.  27:002 


and  limitations  are  discussed.  A  bibliography  of  refer¬ 
ences,  a  limited  list  of  suppliers,  and  a  detailed  index 
of  the  gages,  methods,  applications,  and  trade  names 
covered  are  appended.  (Contractor's  abstract) 


NBS.2S-.028 

National  Bureau  of  Standards,  Washington,  D.  C. 

ACCESSIBILITY  OF  RUSSIAN  SCIENTIFIC  AND  TECH¬ 
NICAL  LITERATURE  IN  WESTERN  NATIONS,  tr.  by 
J.  F.  Smith.  Aug.  1958,  12p.  incl.  refs.  (NBS  rept.  no. 
6115)  (Sponsored  Jointly  by  Office  of  Naval  Research, 
Air  Force  Office  of  Scientific  Research  under  [CSO- 
670-54-7],  and  Atomic  Energy  Commission)  AD  203624 

Unclassified 

Brief  discussion  is  devoted  to  Russian  publication  and 
dissemination  operations.  Russian  national  bibliogra¬ 
phies  are  listed.  Their  abstracting  services  are  cited. 
Western  accessibility  to  Russian  literature  is  outlined. 
The  translation  problem  Is  discussed.  A  bibliography 
of  twenty-four  references  is  Included. 


NBS. 26:004 

National  Bureau  of  Standards,  Washington,  D.  C. 

A  FIELD  EMITTER  POINT  PROJECTION  X-RAY  MI¬ 
CROSCOPE,  by  L.  Marton,  R.  A.  Schrack,  and  R.  B. 
Placlous.  [1957]  [6]p.  incl.  illus.  dlagrs.  [CSO-680- 
58-19]  Unclassified 

Published  in  Proc.  First  Interaat’l.  Symposium  on 
X-ray  Microscopy  and  Microradiography,  Cavendish 
Lab.,  Cambridge  (Gt.  Brit.)  (Aug.  16-21,  1958), 

New  York  Academic  Press,  1957,  p.  287-292. 

A  demountable  glass  and  brass  field  emission  x-ray 
microscope  has  been  constructed  which  has  higher  cur¬ 
rent  densities  and  smaller  image  sice  than  thermionic 
devices  and  thus  correspondingly  higher  resolutions  for 
given  exposure  times.  A  resolution  of  0.5u  has  been 
obtained  and  the  expected  electron  spot  size  of  0.2u  has 
practically  been  realized. 


NBS.37:001 

National  Bureau  of  Standards,  Washington,  D.  C. 

STATISTICAL  MECHANICS  AND  THU  BOLTZMANN 
EQUATION,  by  M.  S.  Green.  [1958]  |7jp.  (AFOSR-TN- 
56-556)  [CSO-883-58-24]  Unclassified 

Also  published  in  Proc.  Intemat'l.  Symposium  on  Trans¬ 
port  Processes  in  Statistical  Mechanics,  Brussels 
(Belgium)  (Aug.  27-31,  1956),  N.  Y.  Interscience  Pub¬ 
lishers,  Inc.,  1958,  p.  8-14. 


It  was  determined  that  although  the  equations  for  the  dis¬ 
tribution  functions  have  many  solutions  corresponding  to 
arbitrary  specifications  of  the  initial  values  of  all  the 
distribution  functions,  the  memory  of  these  initial  con¬ 
ditions  are  lost  except  for  widely  separated  points  which 
are  of  no  significance  tor  most  properties  of  the  system. 
The  time  for  Initial  correlations  to  be  scattered  in  such 
a  harmless  way  depends  on  the  magnitude  of  the  Initial 
regions  of  correlations.  While  this  time  may  be  large 
for  some  initial  conditions,  it  may  be  expected  that  it  is 
usually  of  the  order  of  magnitude  of  the  duration  of  a 
collision.  (Contractor's  abstract) 
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National  Bureau  of  Standards,  Washington,  D.  C. 

THE  INTRINSIC  BULK  VISCOSITY  IN  MONATOMIC  AND 
DIATOMIC  GASES,  by  R.  E.  Nettleton.  [June  1957]  35p. 
incl.  refs.  (AFOSR  TN-57-321)  (CSO-680-56-24) 

AD  132392  Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  29:  204-212, 

Feb.  1951 

The  Born-Green  Theory,  employing  the  Kirkwood  super¬ 
position  approximation,  Is  investigated  as  a  means  of 
calculating  the  Intrinsic  bulk  viscosity  -  a  bulk  viscosity 
due  solely  to  Van  der  Wails  interactions  -  in  a  monatomic 
gas.  It  is  found  that  the  Kirkwood  approximation  lacks 
a  principle  of  Irreversibility,  so  that  homogeneous  inte¬ 
gral  equations  are  obtained  with  no  normalizing  condi¬ 
tions.  By  the  neglect  of  terms  of  the  order  of  contribu¬ 
tions  from  triple  collisions,  expressions  for  the  bulk  vis¬ 
cosity  are  derived  In  terms  of  other  thermodynamic  quan¬ 
tities  which  yield  rough  •■slues  of  the  order  of  one  ml- 
cropoise  for  argon  and  nitrogen  at  0*C,  1  atmos.  (Con¬ 
tractor's  abstract) 


NBS.27:002 

National  Bureau  of  Standards,  Washington,  O.  C. 

MICROWAVE  ABSORPTION  OF  GASES,  by  C.  T.  Zahn. 
Final  technical  rept.  Dec.  31,  1957,  lv.  led.  dlagrs. 
(NBS  rept.  no.  5673)  (AFOSR-TR-57-94)  (CSO-880- 
57-9)  AD  136740  Unclassified 

A  hlgh-Q  resonant-cavity  method  has  been  developed  for 
the  measurement  of  very  small  microwave  absorption 
coefficients.  The  present  status  of  theoretical  and  ex¬ 
perimental  knowledge  In  the  field  of  microwave  absorp¬ 
tion  and  pressure  broadening  of  spectral  lines  la  dis¬ 
cussed.  For  some  obscure  reasons  It  was  found  to  be 
extremely  difficult  to  obtain  stable  conditions  in  experi¬ 
mental  tests  of  the  method.  The  observed  behavior  was 
such  as  to  suggest  that  unexpected,  and  as  yet  unex¬ 
plained,  surface  phenomena  were  operative.  In  the  lim¬ 
ited  time  available  It  was  not  possible  either  to  deter¬ 
mine  the  exact  nature  of  these  effects  or  to  exploit  the 
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full  possibilities  of  the  method,  although  It  shows  great 
promise  for  further  refinement.  Measurements  were 
made  of  the  absorption  coefficient  of  pure  water-vapor 
very  near  the  resonance  frequency  of  the  22,237  me 
spectral  line.  These  results  are  compared  with  those 
of  previous  Investigators,  and  it  Is  suggested  that  the 
considerable  discrepancies  between  theory  and  experi¬ 
ment,  previously  pointed  out  by  Van  Vleclc,  may  be  due 
to  spurious  surface  effects.  (Contractor's  abstract) 


NBS.38:001 

National  Bureau  of  Standards  [boulder,  Colo.] 

PERFORMANCE  OF  THREE-MILLIMETER  HARMONIC 
GENERATORS  AND  CRYSTAL  DETECTORS,  by  J.  M. 
Richardson  and  R.  B.  Riley.  [19S7]  [5]p.  lncl.  diagrs. 
tables.  (Sponsored  jointly  by  Office  of  Naval  Research, 
Air  Force  Office  of  Scientific  Research,  and  Atomic 
Energy  Commission  under  [CSO-680-57-11]) 

Unclassified 

Published  In  I.R.E.  Trans,  of  Professional  Group  on  Mi¬ 
crowave  Theory  and  Techniques,  v.  MTT-5:  131-135, 
Apr.  1957. 

Because  of  growing  applications  of  millimeter  wave 
measurements,  a  fairly  thorough  investigation  of  what 
could  be  expected  from  sources  and  detectors  In  the 
3  mm  region  was  made.  The  sources  consisted  of 
fourth-harmonic  generators  from  a  1.25  cm  fundamen¬ 
tal.  A  type  of  crystal  holder  tor  both  harmonic  gener¬ 
ators  and  detectors  In  which  a  small  crystal  wafer  le  po¬ 
sitioned  In  the  broad  wall  of  the  millimeter  waveguide, 
being  contacted  by  a  whisker  passing  across  the  wave¬ 
guide  (the  open-guide  type)  was  found  to  be  superior  In 
general  to  units  using  crystal  cartridges  or  modifica¬ 
tions  thereof.  Factors  affecting  the  performance  of 
these  units  have  been  investigated  statistically.  It  was 
found  that  the  short-circuit  current  sensitivity  In  micro¬ 
amperes  per  microwatt  of  a  good  crystal  detector  of  the 
type  described  .'->ove  is  not  greatly  less  than  the  value 
(or  crystals  at  t'.wer  microwave  frequencies,  so  that  the 
minimum  detectable  signal  Is  about  the  same.  As  an  ad¬ 
ditional  result,  evidence  for  an  Important  effect  In  which 
harmonic  generation  process  degrades  the  slgnal-to- 
noice  ratio  of  the  source  is  presented  and  discussed. 
(Contractor's  abstract) 
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National  Bureau  of  Standards  [Boulder,  Colo.] 

EXCESS  NOISE  IN  MICROWAVE  CRYSTAL  DIODES 
USED  AS  RECTIFIERS  AND  HARMONIC  GENERATORS, 
by  J.  M.  Richardson  and  J.  J.  Faria.  [1957]  (5]p.  lncl. 
diagrs.  table.  (Sponsored  jointly  by  Office  of  Nava.  Re¬ 
search,  Air  Force  Office  of  Scientific  Research,  and 
Atomic  Energy  Commission  under  [CSO-680-57-11]) 

Unclassified 
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Published  In  I.R.E.  Trans,  on  Microwave  Theory  and 
Techniques,  v.  MTT-5:  208-212,  July  1957. 

Excess  noise  produced  by  microwave  excitation  of  sili¬ 
con  crystal  diodes  was  studied  for  operation  of  the  crys¬ 
tal  as  a  detector  and  as  a  microwave  harmonic  generator. 
The  noise  appears  at  the  detector  terminals  and  also  as 
noise  sidebands  off  the  microwave  harmonic,  thus  de¬ 
grading  the  spectral  purity  of  the  harmonic  relative  to 
that  of  the  fundamental.  Possible  models  of  the  processes 
involved  are  presented.  Difficulties  and  technique  of 
measurement  are  discussed.  Observations  for  1N28 
crystals,  used  as  detectors,  doublers,  and  triplers,  and 
excited  by  X-band  power  In  the  range  6  to  100  mw  are 
presented  showing  limitations  on  spectral  purity  set  by 
the  process  of  noise  production  during  harmonic  genera¬ 
tion.  (Contractor's  abstract) 
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National  Bureau  of  Standards,  Washington,  D.  C. 

PIEZOELECTRIC  EFFECT  IN  INDIUM  ANTIMONIDE, 
by  J.  H.  Wasilik  and  R.  B.  Flippen.  [1958]  [2]p.  lncl. 
table.  (C3O-680-59-6)  Unclassified 

Published  In  Phys.  Rev.  Letters,  v.  1:  233-234,  Oct.  1, 

1954. 

Piezoelectric  resonance  has  been  observed  In  a  pair  of 
InSb  crystals  at  low  temperatures.  A  p-type  crystal  and 
a  crystal  having  a  p-n  junction  have  been  cut  normal  to 
the  111  direction  and  a  variable  harmonic  disturbance 
Imposed.  The  observed  resonances  approached  the  val¬ 
ues  calculated  for  the  plates  of  crystals.  The  contact 
impedance  between  the  leads  and  the  sample  made  an 
estimate  of  the  constant  d(  2  Impossible. 


NBS.40-.001 

National  Bureau  of  Standards,  Washington,  D.  C. 

LIFETIMES  AND  SPECTRAL  DEPENDENCE  OF  THE 
PHOTOCONDUCTIVITY  AND  PHOTOELECTROMAG- 
NETIC  EFFECTS  IN  MAGNESIUM  STANNIDE,  by  J.  H. 
Becker  and  I.  I.  Sochard.  Sept.  1,  1957,  43p.  lncl. 
diagrs.  tables,  refs.  (NBS  rept.  no.  5484)  (ArOSR-TR- 
57-59)  (CSO-680-58-39)  AD  136527  Unclassified 

Lifetimes  of  optically  created  electron-hole  pairs  have 
been  evaluated  from  the  short  wavelength  limit  of  the 
photoconductance  and  PEM  short-circuit  current.  Inves¬ 
tigations  were  carried  out  for  n-  and  g-type  crystals  of 
MgjSn  over  the  temperature  range  400*K  to  78*K.  At 

room  temperature  the  lifetimes  for  all  samples  were  in 
the  range  0.12  to  0.17  usee.  At  high  temperatures 
r  -exp  Eg(0*K)/2kT  applied.  Possible  interpretations  in 

terms  of  direct  recombination  (radiative)  or 
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recombination  through  centers  are  discussed.  The  spec¬ 
tral  dependence  of  the  photoconductance  and  PEM  short- 
circuit  current  was  investigated  for  wavelengths  be¬ 
tween  0.5ii  and  5.5li.  Theoretical  expressions  which  ap¬ 
ply  for  thick  samples  are  presented.  The  experimental 
results  are  adequately  described  by  theory.  Surface  re¬ 
combination  velocities  and  absorption  coefficients  were 
evaluated  from  the  bpcutral  dependence  studies.  Atsuip- 
tion  due  to  indirect  transitions  can  account  for  the  ener¬ 
gy  dependence  of  the  absorption  coefficient  which  was 
observed  (146°K).  The  forbidden  energy  gap  calculated 
from  the  threshold  frequency  is  in  agreement  with  val¬ 
ues  which  have  been  reported  fo~  the  thermal  band  gap, 
(Contractor's  abstract) 


NBS.40:002 

National  Bureau  of  Standards,  Washington,  D.  C. 

MAGNETIC  FIELD  DEPENDENCE  OF  THE  HALL  CO¬ 
EFFICIENT  AND  ELECTRICAL  CONDUCTIVITY  IN 
SEMICONDUCTORS  (Abstract),  by  J.  H.  Becker.  [1957] 
(l]p.  [CSO-680-56-39]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  30- Feb.  2,  1957. 

Published  in  Bull.  Amer.  phys.  Soc.,  Series  11,  v.  2:  57, 
Jan.  30,  1957. 

The  spherical  energy  surface  approximation  used  by 
Johnson  and  Whitesell  to  calculate  the  Hall  coefficient 
and  electrical  conductivity  when  mixed  ion-lattice  scat¬ 
tering  is  present  in  a  one-carrier  or  intrinsic  semicon¬ 
ductor,  has  been  extended  to  include  arbitrary  number 
of  bands  and  concentrations.  The  formulas  reduce  to 
the  .  Villardson,  Harman,  and  Beer  for  a  system  of 
electrons,  fast  anti  slow  holes  with  lattice  scattering. 
When  mixed  ion- lattice  scattering  is  present  in  a  many- 
band  system,  the  magnitude  of  the  Hall  coefficient  and 
the  electrical  conductivity  as  well  as  their  rate  of  change 
with  magnetic  field  can  be  considerably  reduced  com¬ 
pared  to  when  only  lattice  scattering  is  present.  The 
large  contributions  of  the  light  mass  carriers  (i.e., 
light  holes  in  p-tvpe  germanium)  to  the  Hall  coefficient 
and  magnetoresistance  are  most  easily  reduced  by 
small  amounts  of  i  >n  scattering.  Under  some  conditions 
the  change  of  the  Hall  coefficient  with  magnetic  field  can 
even  he  opposite  t  ■  that  which  would  take  place  if  only 
lattice  scattering  were  present. 


NHS.49003 

Natl  ual  Bureau  I  Standards,  Washington,  I).  C. 

1  UPTIMES  IN  MAGNESIUM  STANMDE  (Abstract  .  i  > 

I  1.  S.. chard  and  ,1.  if  Becker.  ;1957|(:|p.  CSO-fieO- 

Unclassified 


Presented  at  meeting  of  the  Amer,  Phys.  Soc., 
Philadelphia,  Pa.,  Mar.  21-23,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  11,  v.  2:  120, 
Mar.  21,  1957. 

Determination  of  both  the  photoelectro  magnetic  effect 
and  photoconductivity  under  stead*  state  conditions  per¬ 
mits  a  direct  evaluation  of  the  electron-hole  pair  life¬ 
time  for  optically  created  carriers.  This  method  has 
been  applied  to  studies  of  lifetime  as  a  function  of  tem¬ 
perature  between  350  and  90°K  on  single  crystals  of  the 
2 

semiconductor  Mg„Sn  (extrinsic  n-and  p-type  concentra- 
15  17 

tions  10  -  10  /cc).  Cleaved  samples,  and  those  sub¬ 

jected  to  sandblasting  and  annealing  treatments,  have 
been  investigated.  Radiation  from  a  Nernst  glower  (chop' 
per  at  3000  cps)  and  the  use  of  suitable  filters  allowed 
determination  of  the  response  to  various  wavelength  re¬ 
gions.  The  responses  were  linear  with  applied  electric 
and  magnetic  fields,  and  approximately  linear  with  light 
intensity.  Samples  with  the  highest  lifetimes  followed 
approximately  T--exp  X  (-E ^/2kT)  between  350  and  250'K. 

For  lower  temperatures  the  lifetimes  either  decreased 
or  remained  constant.  Below  150’K  photovoltaic  effects 
and  large  "anomalous  lifetimes"  occurred  (not  observa¬ 
ble  toy  ttansitirt  dt-tay  clitcks).  bulk  tltul, mi-bole  pair 

_  6  _ 

lifetimes  at  30fTK  ranged  from  10  to  10  sec. 
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UNIFORM  TRANSIENT  ERROR,  by  E.  L.  R.  Corliss. 
[1958]  |6)p.  Incl.  diagrs.  (Research  paper  no.  2879) 
(Sponsored  jointly  by  Office  of  Naval  Research,  Atomic 
Energy  Commission,  and  Air  Force  Office  of  Scientific 
Research  under  [ CSO-680- 57- 1  ])  Unclassified 

Published  in  Jour.  Res.  Nat'l.  Bur.  Standards,  v.  61:  25- 
30,  Julv  1958. 

The  economy  of  transient  error  is  discussed.  Equations 
describing  error  in  power- level  measurements  of  transi¬ 
ents  can  be  used  to  compute  the  design  of  analyzers  so 
as  to  distribute  transient  error  in  a  way  compatible  with 
experimental  requirements.  In  addition,  consideration 
of  a  limiting  power-discrimination  factor  provides  a 
measure  of  the  largest  number  of  bandpass  filters  by 
calculating  the  effective  number  of  those  overlapped  on 
adjacent  channels  to  yield  meaningful  information  about 
a  rapidly  dunging  signal,  t  scanning  filter  can  be  com¬ 
pared  with  a  set  of  bandpass  filters  by  calculating  the 
effective  number  of  overlapped  bandpass  filters  provid¬ 
ing  the  same  resolution  as  the  sranmng  filter.  The  re¬ 
sults  are  applicable  to  autocorrelation  analyzers.  Re¬ 
strictions  on  rapid  signal  analysis  also  are  considered 
for  the  special  case  m  which  power-level  discrimination 
is  limited  bv  ir  use.  (Contractor's  abstract i 
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[National  Bureau  of  Standards,  Washington,  D.  C.] 

FROZEN  FREE  RADICALS,  by  C.  M.  Herzfeld  and 
A.  M.  Bass.  (May  1957]  (6]p.  lncl.  lllus.  diagrs, 

(AFOSR- TN-57-329)  [CSO-680-58-9  and  CSO-680-56-21] 
AD  132402  Unclassified 

Also  published  In  Scientific  American,  v.  196:  91-102, 
Mar.  1957. 

A  method  Is  described  by  which  short-lived  free  radicals 
were  frozen  by  rapid  cooling  and  studies  made  of  their 
properties.  Free  radicals  in  a  highly  excited  state  were 
produced  by  flowing  gases  (water  vapor,  oxygen,  nitro¬ 
gen,  and  hydrogen)  through  a  high-frequency  electric 
discharge  powered  by  a  2,450-megacycle  medical  dia¬ 
thermy  unit.  The  products  were  then  rapidly  pumped  to 
a  surface  cooled  by  liquid  helium  to  about  4°  above  abso¬ 
lute  zero,  where  they  Immediately  froze  into  solids. 
Observations  of  the  breakdown  products  revealed  the 
following:  Nitrogen  emitted  a  bright  blue-green  glow 
upon  freezing,  attributed  to  Isolated  excited  nitrogen 
atoms.  Spectrographic  examination  revealed  5  Intense 
emission  lines,  3  broad  bands,  and  many  weaker  bands 
distributed  over  the  whole  visible  spectrum.  Experi¬ 
ments  with  oxygen  produced  a  clear  glassy  deposit  upon 
freezing,  which  emitted  no  light  and  which  showed  25 
separate  bands  of  absorption  distributed  over  the  whole 
visual  spectrum  and  extending  Into  the  ultraviolet  and 
Infrared.  When  warmed  to  20*  absolute,  this  deposit 
changed  to  a  violet  colored  solid  which  was  Identified 
as  a  mixture  of  oxygen  and  ozone  with  a  fairly  high  con¬ 
centration  of  ozone.  Further  warming  produced  addi¬ 
tional  ozone  In  large  quantities,  which  suggests  the  pos¬ 
sibility  of  using  this  frozen- radical  method  In  the  com¬ 
mercial  production  of  ozone.  >'  rlef  discussion  Is  given 
to  the  breakdown  products  from  discharges  through  hy¬ 
drogen,  water  vapor,  and  ammonia  gas.  The  possibili¬ 
ties  presented  by  these  studies  for  providing  Informs  Uon 
on  the  role  free  radicals  play  in  electric  arcs,  flames, 
interstellar  dust,  comets,  stars,  etc.,  and  their  use  as 
new  tools  with  which  to  probe  the  structure  of  solids 
are  suggested. 
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National  Bureau  of  Standards,  Washington,  D.  C. 

EFFECT  OF  CRYSTAL  HELD  AND  SPIN-ORBIT 
COUPLING  ON  MAGNETIC  SUSCEPTIBILITY  OF  SYS¬ 
TEMS  WITH  f2  ELECTRON  CONFIGURATION,  by 
C.  M.  Herzfeld  and  D.  B.  Levine.  May  27,  1958  [5]p. 
lncl.  diagrs.  table.  (Research  paper  no.  2893)  (AFOSR- 
TN-58-514)  (CSO-680-58-9  and  CSO-680-56-21) 

AD  158325  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Washington,  D'.  C.,  May  1-3,  1958. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  LT, 
v.  3:  180,  May  1,  1958. 

Also  published  in  Jour.  Res.  Nat'l.  Bur.  Standards, 
v.  61:  117-121,  Aug.  1958. 

The  effects  of  a  crystal  field  of  octahedral  symmetry 

2 

and  of  spln-orblt  coupling  on  an  Ion  with  f  electron  con¬ 
figuration  are  considered.  Only  fourth-degree  terms  in 
the  crystal-field  potential  are  taken  Into  account.  The 
eigenvalues  and  eigenvectors  of  the  resulting  33  x  33  sec¬ 
ular  determinant  are  determined  numerically  on  the  704 
electronic  computer  at  the  National  Bureau  of  Standards 
for  eight  values  of  D/C,  where  D  is  a  crystal-field  param¬ 
eter,  and  C  the  spln-orblt  coupling  constant  of  the  Ion. 
Perturbations  by  an  external  magnetic  field  are  computed 
using  second-order  perturbation  theory.  All  eigenvalues 
are  tabulated  for  eight  values  at  (-D/Q  In  the  range  from 

10’4  to  lO’1.  These  eigenvalues  can  be  adapted  directly 
to  any  finite  nonzero  positive  value  of  C  and,  by  interpo¬ 
lation,  for  values  of  D/C  not  tabulated.  The  magnetic  sus¬ 
ceptibility  of  a  powder  Is  calculated  and  displayed  as  a 

function  of  temperature  and  D/C,  for  C  =  “,  10*  cm  \ 

2  -1 

and  5  x  10  cm  .  The  relation  of  the  results  of  the  cal- 

+4 

culations  to  measurements  on  compounds  of  U  Is  dis¬ 
cussed.  (Contractor’s  abstract) 
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National  Bureau  of  Standards,  Washington,  D.  C. 

HEATING  EFFECTS  ACCOMPANYING  PHOTOCONDUC¬ 
TIVITY  AND  THE  PHOTC-ELECTRO-MAGNETIC  EF¬ 
FECT  IN  SEMICONDUCTORS  (Abstract),  by  I.  I. 

Sochard  and  J.  H.  Becker.  [1958]  [l]p.  [CSO-680-58-15] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phye.  Soc.,  Chicago, 
Ill.,  Mar.  27-29,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3:  114, 
Mar.  27.  1958. 

A  well-known  method  for  determination  of  lifetimes  of 
electron-hole  pairs  in  semiconductors  uses  photocon¬ 
ductivity  and  photoelectromagnetlc  (PEM)  short-circuit 
current  measurements.  Sample  heating  always  occurs 
and  produces  "bolometer"  action  and  "thermo-electro¬ 
magnetic”  effects  (diffusion  of  thermally  excited  carriers 
In  a  magnetic  field).  These  can  seriously  hinder  evalua¬ 
tion  of  the  lifetimes,  especially  for  intrinsic  materials 
with  small  amblpolar  diffusion  lengths  (1.  -  \  Dr).  When 
the  heating  phenomena  are  dominant  the  thermal  dlffuslv- 
lty  can  be  estimated.  In  lifetime  measurements  It  is 
customary  to  modulate  the  Incident  radiation  at 
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NOL.01:002;  NRL.  01:001; 

NRL.  02:001,  002 

audiofrequencies.  Increasing  Oils  "chopping"  frequency 
f  decreases  the  thermal  signals  (for  "thick  samples,” 

Bol  ~  f  \  TEM  ~  f  J/^)  which  facilitates  lifetime  meas¬ 
urements;  for  a  lifetime  determination  In  Mg.Sn 

4  1 

f  *  10  cps  is  required  above  room  temperature.  Data 

at  "chopping"  frequencies  between  20  and  13,000  cps 
will  be  shown  for  intrinsic  and  extrinsic  samples  of 
MggSn.  Analysis  will  include  an  estimate  of  the  minimum 

lifetimes  determinable  by  the  PC-PEM  method  in  terms 
of  the  "chopping"  frequency  and  known  electrical  and 
thermal  properties  of  a  semiconductor.  (Contractor's 
abstract) 

NOL.0i:002 

Naval  Ordnance  Lab.,  Corona,  Calif. 

INFRA-RED  SPECTRA  OF  FREE  RADICALS,  by  K.  N. 
Tanner  and  R.  L.  King.  [1958]  [3]p.  lncl.  diagrs.  refs. 
(AFOSR-TR-58-113)  [MiPR-670-55-40]  AD  201773 

Unclassified 

Also  published  in  Nature,  v.  181:  983-965,  Apr.  5,  1958. 

It  has  been  shown  that  with  the  use  of  fast  photo-conduc¬ 
tive  detectors,  infra-red  spectroscopy  can  be  applied  to 
the  study  of  free  radicals  and  other  short-lived  mole¬ 
cules  with  conditions  of  resolution  approaching  those  of 
conventional  instruments  using  thermal  detectors. 
Furthermore,  by  direct  photometric  techniques,  kinetic 
studies  can  be  made  easily  and  relatively  accurately. 


NRL.OLOOi 

Naval  Research  Lab.,  Washington,  D.  C. 

APPLICATION  OF  LUMINESCENCE  CHANGES  IN 
ORGANIC  SOLIDS  TO  DOSIMETRY,  bv  J.  H.  Schulman, 

H.  W.  Etzel,  and  J.  G.  Allard.  [1957]  [4]p.  lncl.  diagrs. 
refs.  [CSO-670-54-8]  Unclassified 

Published  in  Jour.  Appl.  Phys.,  v.  28:  792-795,  July 
1957. 

The  degradation  of  photoluminescence  in  anthracene 
and  in  naphthalene  has  been  studied  under  gamma-ray 

5 

and  electron  irradiation  over  the  range  3  x  10  to 

g 

2  x  10  rep.  For  both  materials  the  variation  of  bright¬ 
ness  with  CO60  gamma-ray  dose  D,  in  rep,  may  be 
represented  by  (I/iQ)  -  (i  ♦  AD)’1,  where  A  ■  8.5  x  10’7 

for  anthracene  and  A  *  14  x  10  7  for  naphthalene.  Irradi¬ 
ation  also  produces  a  radiophotoluminescence  in  naptha - 
lene.  with  emission  in  the  visible  spectral  region.  Both 
the  degradation  and  radiophotoluminescence  are  stable 
with  time  at  room  temperature.  The  employment  of 
these  effects  for  dosimetry  is  discussed.  (Contractor's 
abstract) 


NRL.02:001 

Naval  Research  Lab.,  Washington,  D.  C. 

THE  IRRADIATION  OF  POLYVINYL  METHYL  ETHER 
WITH  ELECTRONS  AND  GAMMA  RAYS  TO  FORM 
ELASTOMERS,  by  D.  Duffey.  Aug.  19,  1957,  33p.  lncl. 
diagrs.  tables,  refs.  (Rept.  no.  4938)  [Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  and 
Office  of  Naval  Research  under  CSO-680-56-12] 

Unclassified 

Polyvinyl  methyl  ether  and  mixtures  of  this  ether  with 
a  variety  of  powdered  fillers  were  irradiated  with 
electrons  from  a  Van  de  Graaff  and  gamma  rays  from 
cobait-60.  The  ether  crosslinked  on  irradiation,  how¬ 
ever,  fillers  were  necessary  to  give  products  with  much 
strength.  The  fillers,  carbon  black,  magnesia,  silica, 
iron  oxide,  and  calcium  phosphate  produced  significant 
reinforcement.  Ordinary  chemical  methods  of  cross- 
linking,  or  vulcanization,  were  ineffective.  The  optimum  . 
amount  of  fillers  for  strength  was  about  30%  of  the  mix¬ 
ture  by  volume,  a."  the  required  radiation  levels  were 
the  order  of  40  megaroentgens.  Tensile  strengths  of  over 
1500  psi  with  elongations  at  breaking  of  100  to  200%  were 
obtained.  The  products  swelled  in  the  solvents  of  the 
crude  ether.  In  particular,  cold  water  swelled  the  prod¬ 
ucts,  which  could  be  a  serious  limitation  to  many  uses. 
Some  liquids,  such  as  straight  chain  hydrocarbon  and 
caustic  solution,  did  not  effect  the  product  appreciably. 
(Contractor's  abstract) 


NRL.02:002 

Naval  Research  Lab.,  Washington,  D.  C. 

LUMINESCENCE  OF  Z  CENTERS  IN  KCi:  Sr  CRYS¬ 
TALS,  by  E.  J.  West  and  W.  D.  Compton.  [1957]  [4]p. 
lncl.  diagrs.  [CSO-600-56-12]  Unclassified 

Published  in  Phys.  Rev.,  v.  108:  576-579,  Nov.  i,  1957. 

A  search  has  been  made  for  emissions  that  are  character¬ 
istic  of  the  Zj  and  Z^  centers  in  additlveiy  colored  crys¬ 
tals  of  KCI  containing  strontium.  No  emission  was  found 
for  the  Zj  center.  The  Z^  center  was  found  to  emit  at 

1.14m  at  77*K.  A  study  of  the  polarization  of  the  emission 
of  the  Zg  center  with  polarized  exciting  light  leads  to 

the  conclusion  that  this  center  is  of  high  symmetry.  A 
study  of  the  transfer  of  energy  between  centers  that  have 
been  formed  by  irradiating  with  F  light  leads  to  the  con¬ 
clusion  that  these  centers  (l.e.,  F,  Z^,  Rj,  R^,  M,  and  a 

center  with  absorption  at  860  mu)  are  formed  in  the 
neighborhood  of  each  other.  (Contractor’s  abstract) 
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Naval  Research  Lab.,  Washington,  D.  C. 

SYMMETRY  PROPERTIES  OF  THE  Vj  CENTER,  by  J. 

Lambe  and  E.  J.  West.  [1957]  [4]p.  incl.  diagrs. 

[CSO- 660-56-12]  Unclassified 

Published  in  Phys.  Rev.,  v.  106:  634-637,  Nov.  1,  1957. 

The  symmetry  of  the  Vj  center  was  studied  using  a 

technique  of  bleaching  with  polarized  light.  The  Vj 

band  in  KC1  and  KBr  produced  by  x-rays  and  2-mev 
electron  bombardment  was  examined.  In  addition,  the 
effect  of  bleaching  with  polarized  light  on  the  phospho¬ 
rescent  emission  of  KC1  was  observed.  It  is  concluded 
that  the  center  responsible  for  the  Vj  absorption  band 

in  KC1  and  KBr  was  cubic  symmetry  insofar  as  its  opti¬ 
ca!  absorption  is  concerned.  The  phosphorescent  emis¬ 
sion  of  KCi  became  anisotropic  under  polarized  bleach¬ 
ing  light,  indicating  the  presence  of  a  center  of  noncubic 
symmetry.  This  second  center  has  a  [01 1]  axis  of  sym¬ 
metry.  (Contractor’s  abstract) 


NRL. 03:001 

Naval  Research  Lab.,  Washington,  D.  C. 

CRACK- EXTENSION- FORCE  NEAR  A  RIVETED 
STIFFENER,  by  J.  P.  Romualdl,  J.  T.  Frasier,  and 
G.  R.  Irwin.  Oct.  11,  1957,  20p.  incl.  diagrs.  tables. 
(Rept.  no.  4956)  (AFOSR-TN-56-140)  (MIPR-680-56- 
47)  AD  152167  Unclassified 

Knowledge  of  the  characteristic  value  of  the  crack- 
extension-force  for  onset  and  arrest  of  rapid  fracturing 
should,  conceptually,  permit  direct  calculation  of  the 
load-bearing  capacity  of  structural  components  from  the 
viewpoint  of  fracture  fail-safe  design.  Ibis  possibility 
is  illustrated  by  two  examples  of  calculation  of  the 
crack-extension-force  in  the  presence  of  rivet  forces. 
One  case  is  a  crack  centrally  located  at  a  stiffener,  and 
the  second  case  is  a  crack  centrally  located  between 
stiffeners.  The  results  indicate  that  in  both  cases  the 
riveted  stiffeners  serve  as  effective  crack  arresters. 
The  calculations  were  checked  experimentally,  and 
satisfactory  agreement  was  obtained.  Errors  in  strain- 
gage  determinations  of  ti.e  crack-extension-force,  it 
was  found,  become  negligible  when  an  appropriate  cor¬ 
rection  for  gage  position  Is  applied. 


NRL.04:001 

Naval  Research  Lab.,  Washington,  D.  C. 

PROCEEDINGS  OF  THE  SECOND  HYPERVELOCITY 
AND  IMPACT  EFFECTS  SYMPOSIUM,  VOL.  I, 
Washington,  D.  C.  (May  22-24,  1957),  ed.  by  W. 


NRL. 02:003;  NRL. 03:001; 

NRL. 04:001;  NEL.  02:001;  NEC. 01:001 


Mannix,  W.  W.  Atkins,  and  R.  E.  Clark.  Washington, 

Naval  Research  Lab.,  Dec.  1957,  2l2p.  incl.  lllus.  diagrs. 
tables,  refs.  (Sponsored  Jointly  by  Naval  Research  Lab. 
and  Air  Force  Office  of  Scientific  ’  isearch) 

Unclassified 

Three  sessions  were  held  in  the  symposium  and  the  topics 
discussed  were:  (1)  the  acceleration  of  small  particles 
by  either  explosives  or  by  means  of  an  auxiliary  light 
gas  gun,  (2)  the  distribution  of  meteors  and  the  effect  of 
meteor  impact  on  surfaces,  (3)  the  impact  and  cratering 
of  high  velocity  particles,  (4)  the  acceleration  of  particles 
by  electromagnetic  means,  and  (5)  separate  papers  on 
magnetoaerodynamics,  properties  of  air  at  high  tempera¬ 
tures,  and  the  development  of  hypersonic  wind  tunnels. 


NEL.02-.001 

[Nelson,  W.  C.]  Ann  Arbor,  Mich. 

OPTICAL  METHODS  FOR  EXAMINING  THE  FLOW  IN 
HIGH-SPEED  WIND  TUNNELS.  PART  I.  SCHLIEREN 
METHODS.  PART  H.  INTERFEROMETER  METHODS, 
by  D.  W.  Holder,  R.  J.  North,  and  G.  P.  Wood.  Nov. 

1956,  146p.  incl.  illus.  diagrs.  tables,  refs.  (AGARDo- 
graph  no.  23)  (In  cooperation  with  National  Physical 
Lab.  (Gt.  Brit.)  and  NACA)  (AFOSR-TN-57-336) 

[AF  16(800)1322]  AD  132410  Unclassified 

Ibis  paper  reviews  the  present  state  of  knowledge 
concerning  the  use  of  schlieren,  direct-shadow,  and 
interferometer  techniques  for  visualizing  and  photograph¬ 
ing  the  flow  in  high-speed  -wind  tunnels.  Emphasis  is 
placed  on  the  most  widely  used  techniques,  bui  brief  de¬ 
tails  are  also  given  of  methods  which  are  in  an  early 
stage  of  development,  or  which  are  usefui  only  in  a 
limited  range  of  investigations.  Information  on  suitable 
light  sources  and  photographic  materials  is  included. 
(Contractor’s  abstract) 


NEC. 01:001 

New  Mexico  Coll,  of  Agriculture  and  Mechanic  Arts. 
Physical  Science  Lab.,  State  College. 

INTERFERENCE  PHENOMENA  IN  A  CIRCULAR  WAVE¬ 
GUIDE  CONTAINING  A  COAXIAL  FERRITE  CYLINDER 
OF  FINITE  LENGTH,  by  R.  Dressel.  Jan.  1958,  46p. 
incl.  illus.  diagrs.  tables,  refs.  (AFOSR-TN-58-135) 

(AF  18(600)1597)  AD  152162  Unclassified 

The  scattering  formulation  is  used  to  obtain  a  theoretical 
description  of  the  interference  phenomena  encountered 
in  a  circular  waveguide  containing  a  coaxial  ferrite 
cylinder  of  finite  length.  Complete  solutions  are  derived 
for  the  amplitude,  polarization  and  phase  of  both  trans¬ 
mitted  and  reflected  components.  Measurements  of  the 
important  parameters  provide  values  for  calculating  the 
waveguide  effects.  Results  are  compared  with  waveguide 
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observations  designed  to  evaluate  the  functional  de¬ 
pendence  upon  ferrite  length,  diameter,  and  magnetiza¬ 
tion.  (Contractor’s  abstract) 


NEU.01:001 

New  Mexico  U.,  Albuquerque. 

ORGANIZATION  OF  AND  REACTIONS  TO  THE 
INTERDISCIPLINARY  PROGRAM  IN  THE  BEHAVIORAL 
SCIENCES  SUPPORTED  BY  THE  AIR  FORCE  OFFICE 
OF  SCIENTIFIC  RESEARCH  AT  THE  UNIVERSITY  OF 
NEW  MEXICO,  1957-1958,  by  R.  D.  Norman.  Nov.  15, 
1958,  66p.  incl.  tables,  refs.  (AFOSR-TN-58-1099) 

(AF  49(638)33)  AD  207800  Unclassified 

This  report  is  organized  into  three  major  sections. 

Part  1  is  concerned  with  a  general  description  of  the 
program  —  its  purpose  and  organization,  selection  of 
participants,  etc.  Part  H  discusses  reactions  to  some 
general  aspects  of  interdisciplinary  programs.  Part  III 
is  devoted  to  observations  on  the  functioning  of  the  New 
Mexico  effort  specifically. 


NEU.01:002 

New  Mexico  U.,  Albuquerque. 

A  FUNCTIONAL  ANALYSIS  OF  AUTHORITY,  by  J.  S. 
Adams  and  A.  K.  Romney.  [1958]  60p.  Incl.  diagrs.  refs. 
(In  cooperation  with  Stanford  U.,  Calif.)  (AFGSR-TN- 
58-1  ICO)  (AF  49(638)33)  AD  207821  Unclassified 

Also  published  in  Psychol.  Rev.,  v.  66:  234-251,  July 
1959. 

Also  published  in  Second  Interdisciplinary  Conf.  on 
Decisions,  Values  and  Groups,  New  Mexico  U., 
Albuquerque,  June-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  227-256,  1962. 

An  analysis  was  made  of  a  social  interaction  in  which 
one  person  exercises  control  over  the  behavior  of  one 
or  more  other  persona.  A  person  A  was  considered  to 
have  authority  over  B,  in  a  given  situation,  when  a  re¬ 
sponse  of  A,  under  the  control  of  deprivation  or  aversive 
stimulation  and  specifying  its  own  reinforcement,  Is  re¬ 
inforced  by  B.  Authority  so  defined  was  analyzed  as  a 
function  of  the  following  variables:  (1)  reinforcing  stimu¬ 
lus  variables;  (2)  deprivation  and  aversive  stimulus 
variables  affecting  A;  and  (t)  di&rrin  iuativt  stimulus 
variables.  A  paradigm  of  an  authority  sequence  was 
analyzed  in  terms  of  these  variables.  Series  of  func¬ 
tionally  related  sequences  were  defined  as  sequences 
under  the  control  of  one  another  or  of  common  variables, 
■'hree  classes  of  functionally  related  consequences  were 
analyzed:  (1)  where  one  sequence  exercised  functional 
control  over  another;  (2)  where  a  common  variable  exer¬ 
cised  functional  control  over  2  or  more  sequences;  and 
(3)  authority  conflict.  The  study  suggests  how  authority 


evolves,  is  maintained,  and  may  be  weakened.  In  addition, 
the  analysis  showed  that,  if  authority  has  any  locus,  it  is 
in  all  interactors  in  the  sense  that  behavior  on  the  part 
of  all  interactors  is  essential  for  authority  to  exist. 
(ASTLA  abstract) 


NEU.01:003 

New  Mexico  U.,  Albuquerque. 

INTERNAL  REFERENTS  AND  THE  CONCEPT  OF 
REINFORCEMENT,  by  W.  Bevan  and  R.  Adamson. 

[1938]  31p.  incl.  diagrs.  refs.  (In  cooperation  with  Emory 
U.,  Atlanta,  Ga.)  (AFOSR-TN-58-llOl)  (AF  49(638)33) 
AD  207822  Unclassified 

Also  published  in  Second  Interdisciplinary  Conf.  on 
Decisions,  Values  and  Groups,  New  Mexico  U., 
Albuquerque,  June-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  453-472,  1962. 

A  reconceptualization  is  outlined  of  reinforcement  based 
on  assumptionc  that  the  organism  is  capable  of  averaging 
input  over  time,  thus  deriving  internal  norms,  that  the 
magnitude  of  reinforcement  depends  directly  on  these 
norms,  that  reinforcement  exerts  its  Influence  upon  per¬ 
formance  through  its  effect  upon  tension  level,  and  that 
there  is  a  curvilinear  relation  between  tension  level  and 
performance  efficiency.  The  results  of  experiments  re¬ 
lating  to  the  validity  of  these  assumptions  are  presented; 
and  implications  of  the  present  point  of  view  for  under¬ 
standing  changes  lu  the  efficacy  of  reinforcing  agents, 
partial  reinforcement,  extinction  and  reacquisition,  and 
the  performance  of  anxious  and  non  anxious  subjects  are 
reviewed.  (Contractor's  abstract) 


NEU.01:004 

Lew  Mexico  U.,  Albuquerque. 

THE  EFFECTS  OF  VERBAL  EXPRESSION  OF 
HOSTILITY,  by  R.  DeCharms  and  M.  E.  Rosenbaum. 
[1958]  14p.  incl.  table.  (In  cooperation  with  Iowa  State 
U.,  Ames)  (AFOSR-TN-58-1102)  (AF  49(638)33) 

AD  207823  Unclassified 

The  experiment  reported  was  an  examination  of  the  re¬ 
lationship  between  aggressive  statements  directed  toward 
an  aggressor  and  residual  hostility  toward  the  aggressor. 
Forty  male  subjects  (Ss)  engaged  in  interaction  and  by 
prearrangement  were  verbally  attacked.  They  were  then 
permitted  to  reply  to  the  attacker  and  then  wrote  a  per¬ 
sonality  sketch  of  him.  Results  showed  that  for  Ss  with 
high  self  esteem  and  those  with  low  self  esteem  there 
was  a  high  positive  correlation  between  the  amount  of 
hostility  shown  in  the  reply  to  the  attacker  and  that  shown 
on  the  subsequent  personality  sketch.  In  addition,  it  was 
found  that  Ss  with  low  self  esteem  showed  a  large  and 
significant  increase  in  hostility  from  the  first  to  the 
second  measure,  but  this  was  not  true  for  Ss  with  high 
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sell  esteem.  These  results  were  Interpretea  as  casting 
doubt  on  a  simple  catharsis  hypothesis  of  hostility  re¬ 
duction.  (Contractor’s  abstract) 


NEU.01:005 

New  Mexico  U.,  Albuquerque. 

THE  EMERGENCE  AND  FUNCTIONING  OF  OPINION 
LEADERSHIP:  SOME  CONDITIONS  OF  INFORMAL 
INFLUENCE  TRANSMISSION,  by  M.  L.  DeFleur.  (1958] 
30p.  lncl.  refs.  (In  cooperation  with  Indiana  U., 
Bloomington)  (AFOSR-TN-58-1103)  (AF  49(638)33) 

AD  207824  Unclassified 

Also  published  in  Second  Interdisciplinary  Coni,  on  De- 
cislons,  Values  and  Groups,  New  Mexico  U., 
Albuquerque,  June-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  257-278,  1962. 

Ten  conditions  and  factors  which  may  be  operative  in 
the  emergence  and  functioning  of  opinion  leadership  in 
informal  groups  were  formulated  and  discussed  in  an 
effort  to  provide  a  guide  for  exploratory  srnaii  group 
studies.  The  conditions  and  (actors  are  as  fellows: 

(1)  the  degree  to  which  the  relevant  context  of  ideas  is 
regarded  as  Important  by  the  group;  (2)  the  degree  to 
which  the  potential  opinion  leader  relays  the  relevant 
context  of  ideas  to  the  other  group  members;  (3)  the  de¬ 
gree  to  which  the  other  group  members  themselves 
have  access  to  the  relevant  context  of  ideas;  (4)  the  de¬ 
gree  to  which  the  potential  opinion  leader  is  viewed  by 
the  group  as  competent  or  expert  with  regard  to  the 
specific  context  of  ideas;  (5)  the  degree  to  which  the 
other  group  members  view  themselves  as  lacking  com¬ 
petence  or  expertness  in  the  relevant  context  of  ideas; 

(6)  the  degree  to  which  the  potential  opinion  leader  has 
functioned  as  an  opinion  leader  in  relating  other  con¬ 
texts  of  ideas  to  the  group;  (7)  the  nature  of  the  potential 
opinion  leader's  group  membership;  (8)  the  nature  of 
the  organizational  basis  and  the  structure  of  the  inter¬ 
personal  network;  (9)  the  decree  to  which  the  potential 
opinion  leader  has  statuses,  prestige,  or  authority  in 
socio-culturai  systems  external  to  the  Immediate  group; 
and  (10)  the  degree  to  which  the  group  experiences  pos¬ 
itive  or  negative  reinforcement  following  any  adoption 
of  the  potential  opinion  leader's  suggestions  within  the 
relevant  context  of  ideas.  (ASTIA  ahstract) 


NEU.01:006 

New  Mexico  U.,  Albuquerque. 

SOME  REQUIREMENTS  FOR  QUANTITATIVE  METH¬ 
ODS  IN  BEHAVIORAL  SCIENCE  RESEARCH,  by  P.  H. 
DuBois  and  D.  Gold.  [1958]  4ip.  incl.  diagrs  tables. 
(In  cooperation  with  Washington  U.,  St.  Louis,  Mo.) 
(AFOSR-  TN-58-1104)  (AF  49(638)33)  AD  207825 

Unclassified 


Also  published  in  Second  Interdisciplinary  Conf.  on  De¬ 
cisions,  Values  and  Groups,  New  Mexico  U., 

Albuquerque,  June-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  4..-65,  1962. 

Some  requirements  are  discussed  for  quantitative  meth¬ 
ods  of  analysis  in  behavioral  research  in  relation  to  the 
order  of  measurement  which  characterizes  the  data. 

For  categorical  data,  it  is  considered  that  the  partition¬ 
ing  of  chi-square  answers  questions  about  the  differences 
between  degrees  of  association  in  a  set  of  partial  con¬ 
tingency  tables,  and  that  a  limited  method  of  decompos¬ 
ing  a  total  association  answers  questions  about  the  pro¬ 
portion  of  the  total  association  between  two  variables 
that  can  be  accounted  for  by  the  relationship  of  each  to  a 
third.  With  interval  data  two  primary  problems  of  in¬ 
terest  to  the  behavioral  scientist  are  discussed:  (1)  the 
development  of  means  of  identifying  unitary  variables 
manifested  in  diverse  acts  of  behavior  by  groups  of  in¬ 
dividuals,  and  (2)  the  application  of  factor  analytic  tech¬ 
niques  to  determining  the  basic  variables  underlying  a 
set  of  observed  variables.  While  these  methods  have  al¬ 
ready  had  wide-spread  application,  it  appears  that  their 
further  perfection  would  help  to  provide  tools  needed  for 
further  disc  ovaries  in  this  area  of  research.  Several 
leads  for  their  further  refinement  are  noted.  (Contrac¬ 
tor's  abstract) 


NEU.01:007 

New  Mexico  U.,  Albuquerque. 

THREE  DIMENSIONS  OF  RANK:  A  STUDY  OF  ACA¬ 
DEMIC  PRESTIGE,  by  R.  Ellis.  [1958]  18p.  incl.  tables. 
(In  cooperation  with  Stanford  U.,  Calif.)  (AFOSR-TN- 
58-1105)  (AF  49(638)33)  AD  207826  Unclassified 

Also  published  in  Second  Interdisciplinary  Conf.  on  De¬ 
cisions,  Values  and  Groups,  New  Mexico  U., 

Albuquerque,  June-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  189-200,  1962. 

An  exploratory  analysis  of  the  conceptual  dimensions  of 
rank  differentiation  is  reported.  Data  for  the  present 
study  were  provided  by  "prestige  Judgments"  which  psy¬ 
chology  graduate  students  In  a  large  metropolitan  uni¬ 
versity  made  of  their  faculty.  It  was  found  that:  (i)  suf¬ 
ficiently  similar  Judgmental  standards  were  used  by  the 
students  to  evidence  the  operation  of  a  commonly  defined 
rank  system;  (2)  a  professor's  rank  (i.e.,  overall  pres¬ 
tige)  In  the  university,  as  well  as  being  related  to  the 
formal  status  he  hold*  in  the  institution  and  his  effec¬ 
tiveness  in  carrying  out  the  positional  mandates,  was  re¬ 
lated  to  the  possession  of  inherited  or  acquired  personal 
qualities  which  the  students  deemed  appropriate  for  the 
status  Incumbent;  and  (3)  rank  distinctions  in  this  insti¬ 
tutional  setting  were  judged  in  affectiveiy-neutral  fash¬ 
ion,  both  in  terms  of  the  criteria  of  rank  employed  and 
in  terms  of  the  lmj>ersonal  manner  with  which  rank  aril 
Its  criteria  were  Judged.  (Contractor's  abstract) 
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NEU.01:008 


New  Mexico  U.,  Albuquerque. 


CONFLICT,  COOPERATION,  AND  CHOICE.  NOTES 
FOR  AN  EXPLORATION  OF  CONCEPTUAL  RELA¬ 
TIONSHIPS,  by  R.  M.  Goldman.  [19S8]  46p.  tncl.  refs. 
(In  cooperation  with  Michigan  State  U.,  East  Lansing) 
(AFOSR-TN-58-1106)  (AF  49(638)33)  AD  207827 

Unclassified 


Also  published  In  Second  Interdisciplinary  Conf.  on  De¬ 
cisions,  Values  and  Groups,  New  Mexico  U., 
Albuquerque,  June-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  410-439,  1962. 


The  current  theoretical  status  of  social  conflict,  social 
cooperation,  and  human  decision-making  was  reviewed. 
Notes  for  a  new  theory  of  conflict  and  cooperation  are 
presented  in  the  form  of  definitions  and  comments.  The 
following  were  defined  and  discussed:  (1)  social  con¬ 
flict;  (2)  psychological  lndlv1  lual;  (3)  disagreement  and 
agreement;  (4)  expectation;  (5)  position;  (6)  task  expec¬ 
tations;  (7)  social  group;  (8)  goal;  (')  sanction;  (16)  de¬ 
privation;  (11)  role;  (12)  Incumbency;  and  (13)  choice. 


NEU.01:000 


New  Mexico  U.,  Albuquerque. 


THE  CHANGING  ROLE  AND  STATUS  OF  THE  SCIEN¬ 
TIST  AND  ACADEMIC  IN  AMERICAN  SOCIETY,  by 
H.  M.  B.  Hurwltz.  [1958]  lv.  lncl.  refs.  (In  coopera¬ 
tion  with  London  U.,  Blrkbeck  Coll.  (Gt.  Brit.))  (AFOSR- 
TN-58-1107)  (AF  49(531)33)  AD  207828 

Unclassified 


A  discussion  is  presented  of  the  sclconad,  a  noo'ogiam 
which  serves  to  designate  a  newly  emerging  socio  -eco¬ 
nomic  class.  The  sclconad  la  considered  to  be  an  indi¬ 
vidual  who  has  secured  professional,  specialized  train¬ 
ing,  either  in  the  physical,  biological  or  social  sci¬ 
ences,  yet  who  has  become  bureaucratized  (and  whose 
profession  has  become  bureaucratized).  A  series  of 
appendixes  are  Included  which  reveal  the  extent  to 
which  relevant  information  was  obtained. 


NEU.01:010 


New  Mexico  U.,  Albuquerque. 


THEORY  AND  RESEARCH  IN  BEHAVIORAL  SCIENCE, 
by  W.  lttelaon,  M.  Landau,  and  H.  Proshanskv.  [1958] 
28p.  (In  cooperation  with  Brooklyn  Coll.,  N.  Y.) 
(AFOSR-TN-58-1108)  (AF  49(638)33)  AD  207829 

Unclassified 


Also  published  in  Second  Interdisciplinary  Conf.  on  De¬ 
cisions,  Values  and  Groups,  New  Mexico  U., 


Albuquerque,  June-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  7-24,  1962. 


The  following  topics  are  discussed:  (1)  the  historical 
roots  of  behavioral  science;  (2)  the  definition  of  behav¬ 
ioral  science;  (3)  some  implications  of  behavioral  sci¬ 
ence;  and  (4)  the  conduct  of  research  in  behavioral 
science. 


NEU.01:011 


New  Mexico  U.,  Albuquerque. 


THE  MEASUREMENT  OF  PERCEIVED  PERSONALITY 
TRAIT  RELATIONSHIPS,  by  D.  N.  Jackson.  [1958]  18p. 
incl.  refs.  (In  cooperation  with  Pennsylvania  State  U., 
University  Park)  (AFOSR-TN-5B-1109)  (AF  49(638)33) 
AD  207830  Unclassified 


Also  published  in  Second  Interdisciplinary  Conf.  on  De- 
clslons,  Values  and  Groups,  New  Mexico  U., 
Albuquerque,  June-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  177-188,  1962. 


Previous  research  in  forming  impressions  of  personal¬ 
ity  was  reviewed.  A  survey  and  evaluation  was  present¬ 
ed  of  methods  for  the  study  of  the  perception  of  person¬ 
ality,  with  particular  emphasis  upon  the  measurement  of 
perceived  trait  relationships.  It  was  concluded  that  mul¬ 
tidimensional  successive  intervals  was  particularly 
promising  for  research  in  this  area,  because  of  its  high¬ 
ly  developed  mathematical  rationale,  and  because  of  the 
likelihood  that  its  n-dlmenslonrl  Euclidean  model  will 
provide  a  formal  system  for  representing  faithfully  vei  • 
bal  constructs.  (Contractor's  abstract) 


NEU.01:012 


New  Mexico  U.,  Albuquerque. 


INTERNAL  VERSUS  EXTERNAL  CONTROL  OF  REIN¬ 
FORCEMENTS.  A  MAJOR  VARIABLE  IN  BEHAVIOR 
THEORY,  by  J.  B.  Rotter,  M.  Seeman,  and  S.  Llverant. 
[1958]  66p.  lncl.  refs.  (In  cooperation  with  Ohio  State 
U.,  Columbus)  (AFOSR-VN-58-1110)  (AF  49(638)33) 
AD  207835  Unclassified 


Alac  published  in  Second  Interdisciplinary  Conf.  on  De¬ 
cisions,  Valuer  and  Groups,  New  Mexico  U., 
Albuquerque,  Jure-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  473-516,  1962. 


A  kind  of  generalized  expectancy  which  affects  changes 
in  behavior  potential  and  expectancies  by  reducing  the 
amount  of  learning  that  takes  place  as  a  function  of  new 
experience  is  investigated.  The  implications  of  this  con¬ 
cept  for  a  number  of  broader  social  variables  is  dis¬ 
cussed  with  particular  emphasis  on  the  concept  of  alien¬ 
ation.  Progress  is  reported  in  the  development  of  a  new 
individual  measure  of  the  variable  being  studied.  An 
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analysis  Is  also  made  of  whether  or  not  an  individual 
believes  that  his  own  behavior,  skills,  or  internal  dis¬ 
positions  determine  what  behavior  or  attitude  reinforce¬ 
ment  he  receives. 


NEU.01:0l3 

New  Mexico  U.,  Albuquerque. 

INTELLIGENCE.  TIME  FOR  A  CHANGE,  by  S. 

Llverant.  [1958]  23p.  incl.  refs.  (In  cooperation  with 
Ohio  State  U.,  Columbus)  (AFOSR-TN-58-1111) 

(AF  49(838)33)  AO  207837  Unclassified 

Also  published  in  Second  Interdisciplinary  Conf.  on  De¬ 
cisions,  Values  and  Groups,  New  Mexico  U., 
Albuquerque,  June-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  88-85,  1962. 

The  concept  of  intelligence  was  analyzed  with  respect 
to  its  ability  to  explain  behavior.  Evidence  from  the 
literature  of  the  past  20  yr  was  used  to  challenge  ac¬ 
cepted  conceptions  of  the  general  and  Innate  nature  of 
intelligence.  The  suggestion  was  made  that  the  term 
intelligence  be  relegated  to  a  descriptive  function  appli¬ 
cable  to  certain  kinds  of  behavior  whose  explanation  can 
be  attempted  by  the  continued  development  of  existing 
constructs.  In  addition,  it  was  suggested  that  I.Q.  tests 
be  interpreted  as  culturally  expected  standards  of  aca¬ 
demic  achievement  Involving  a  number  of  complexly  in¬ 
terrelated  variables  (e.g.,  motives,  habits,  expectancies, 
reinforcements,  etc.)  to  account  for  the  results. 


NEU.01:014 

New  Mexico  U.,  Albuquerque. 

A  DESCRIPTIVE  THEORY  OF  COMMUNICATION,  by  H. 
Macl&y.  [1958]  55p.  (In  cooperation  with  Illinois  U., 
Urbana)  (Air  OSR-TN-58-1112)  (AF  49(638)33) 

AD  207838  Unclassified 

Also  published  in  Second  Interdisciplinary  Conf.  on  De¬ 
cisions,  Values  and  Groups,  New  Mexico  U., 

Albuquerque,  June-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  201-228,  1962. 

This  report  is  a  first  attempt  to  develop  a  theoretical 
basis  for  describing  some  aspects  of  the  process  of 
communication.  It  is  a  descriptive  theory  in  that  Its 
aim  is  confined  to  describing  what  occu’-u  in  a  commu¬ 
nicative  process.  The  author  Ts  interested  in  defining 
the  unit*  of  communicative  behavior  in  the  same  way 
that  a  structural  linguist  Is  concerned  with  the  units  of 
language  behavior.  The  result  of  this  attempt  Is  a  model 
which  describes  communication  in  terms  oi  several  vari¬ 
ables  and  the  rules  by  which  they  combine.  A  set  oi  pro¬ 
cedures  for  discovering  the  units  of  communicative  be¬ 
havior  is  also  presented. 


NEU .01:013  -  NEU.01-,018 


NEU.01:015 

New  Mexico  U.,  Albuquerque. 

DETERMINISTIC  THEORIES,  by  R.  Montague.  [1958] 

84p.  incl.  refs.  (In  cooperation  with  California  U., 

Los  Angeles)  (AFOSR-TN-58-1113)  (AF  49(638)33) 

AD  207839  Unclassified 

Also  published  in  Second  Interdisciplinary  Conf.  on  De¬ 
cisions,  Values  and  Groups,  New  Mexico  U., 

Albuquerque,  June-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  325-370,  1982. 

An  investigation  was  made  to  analyze  the  properties  of 
the  notions  of  a  deterministic  theory  and  a  determinis¬ 
tic  system.  This  Investigation  is  conducted  within  meta- 
mathematics  in  the  wide  sense  and  employs  the  apparatus 
of  syntax  and  set  theory  in  an  intuitive  manner,  making 
no  attempt  to  trace  it  back  to  its  theoretical  foundations. 
Explicit  definability  and  determinism  are  discussed  ir. 
which  the  metamathematlcal  methods  employed  are  deep¬ 
er  and  contribute  to  the  well-known  n-body  problem  of 
physics. 


NEU. 01:018 

New  Mexico  U.,  Albuquerque. 

A  THEORETICAL  ANALYSIS  OF  CONFLICT,  by  A. 
Pepltone  and  S.  Feshbach.  [1958]  27p.  incl.  refs.  (In 
cooperation  with  Pennsylvania  U.,  Philadelphia)  (AFOSR- 
TN-58-1114)  (AF  49(638)33)  AD  207840 

Unclassified 

Also  published  in  Second  Interdisciplinary  Conf.  on  De¬ 
cisions,  Values  and  Groups,  New  Mexico  U., 

Albuquerque,  June-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  440-452,  1982. 

An  attempt  was  made  to  develop  a  formal  treatment  of 
the  notion  of  conflict.  Attention  was  focused  upon  the 
immediate  source  of  most  human  conflict,  namely,  the 
psychological  environment  of  the  individual  (an  environ¬ 
ment  which  has  predictable  effects  upon  the  organism). 
This  environment,  at  any  given  time,  was  considered  a 
finite  set  of  behavior  possibilities.  These  possibilities 
were  regarded  as  alternatives  in  choice  or  decision  sit¬ 
uations  with  states  and  positions  in  addition  to  the  kind 
of  actions  that  follow  formal  decisions.  The  following 
conceptual  tools  were  used  in  developing  a  formalized 
treatment  of  conflict:  (1)  positive  value  (this  quantity  is 
conceptually  equivalent  to  the  notion  of  goal,  reward, 
positive  valence,  etc.);  (2)  negative  value  (this  quantity 
is  the  equivalent  of  punishment,  negative  valence,  avoid¬ 
ance,  etc.);  and  (3)  difficulty  (associated  with  each  posi¬ 
tive  value  or  negative  value  are  quantities  which  repre¬ 
sent  the  difficulty  (work,  cost,  etc.)  involved  in  realizing 
the  positive  value  or  in  minimizing  the  negative  value). 
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NEU.01:017  -  NEU.01:020 


Three  simple  conflict  types  were  analyzed.  In  addition, 
a  discussion  Is  presented  of  uncertainty,  distance  and 
time  gradients,  sources  of  conflict,  consequences  of 
conflict,  compromise  solutions,  and  defense  mechanisms. 


NEU.01:017 

New  Mexico  U.,  Albuquerque. 

A  PROGRAM  FOR  RESEARCH  ON  EXPERIMENTS  IN 
SOCIAL  PSYCHOLOGY,  by  H.  W.  Riecken.  [1958]  23p. 
(In  cooperation  with  Minnesota  U.,  Minneapolis) 
(AFOSR-TN-58-1115)  (AF  49(838)33)  AD  207841 

Unclassified 

Also  published  in  Second  Interdisciplinary  Conf.  on  De¬ 
cisions,  Values  and  Groups,  New  Mexico  U., 
Albuquerque,  June-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  25-41,  1962. 

The  particular  features  of  the  social  situation  In  which 
data  are  collected  on  human  behavior,  and  the  processes 
of  negotiation  between  investigator  and  subject  through 
which  they  come  to  understand  how  to  behave  In  the  sit¬ 
uations,  were  investigated.  A  study  was  begun  to  deter¬ 
mine  the  sources  of  error  In  the  Investigation  of  social 
behaviors  inherent  in  the  investigative  method  used. 


NEU.01-.018 

New  Mexico  U.,  Albuquerque. 

NOTES  ON  A  CONSTRUCTIONAL  FRAMEWORK  FOR 
A  THEORY  OF  ORGANIZATIONAL  DECISION  MAKING, 
by  R.  S.  Rudner  and  R.  J.  Wolfson.  [1958]  72p.  incl. 
refs.  (In  cooperation  with  Michigan  State  U.,  East 
Lansing)  (AFOSR-TN-58-1116)  (AF  49(638)33) 

AD  207842  Unclassified 

Also  published  In  Second  Interdisciplinary  Conf.  on  De¬ 
cisions,  Values  and  Groups,  New  Mexico  U., 

Albuquerque,  June-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  371-409,  1962. 

A  preliminary  treatment  is  given  of  the  study  of  the  con¬ 
struction  of  a  definitional  framework  of  concepts  held 
to  be  pivotal  In  any  adequate  theory  of  organizational  de¬ 
cision  making.  The  definitional  framework  Is  comprised 
of  91  definitions,  grouped  Into  4  related  categories.  The 
categories  are  (1)  a  pool  of  preliminary  concepts,  (2)  de¬ 
cision  behavior,  (3)  conflict  and  ccoperatl on,  and  (4)  de¬ 
cision  making  In  organizations.  The  number  of  extra- 
logical  primitive  terms  Indigenous  to  the  behavioral  sci¬ 
ences  u  minimized  u>  U vur  of f  firms  which  have  received 
explication  in  physlca1  science. 


NEU.01:019 

New  Mexico  U.,  Albuquerque. 

INFORMATION  STORAGE  IN  GROUPS,  by  R.  B.  Zajonc. 
[1958]  lOp.  incl.  diagrs.  (In  cooperation  with  Michigan 
U.,  Ann  Arbor)  (AFOSR-TN-58-1117)  (AF  49(638)33) 

AD  207843  Unclassified 

Also  published  In  Second  Interdisciplinary  Conf.  on  De¬ 
cisions,  Values  and  Groups,  New  Mexico  U., 

Albuquerque,  June-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  279-290,  1962. 

An  attempt  In  the  area  of  memory  is  made  to  predict 
group  performance  on  the  basis  of  individual  abilities  In¬ 
teracting  with  one  another.  This  approach  consists  of  a 
combinatorial  analysis  of  individual  products  and  abili¬ 
ties.  By  analyzing  the  recall  potential  of  individual  mem¬ 
bers,  derivations  are  made  regarding  the  storage  of  in¬ 
formation  In  the  group  as  a  whole.  The  problem  Is  pre¬ 
sented  of  how  a  given  amount  of  Information  should  be 
distributed  among  a  number  of  individuals  so  as  to  assure 
maximal  recovery  of  the  Information.  By  imposing  a  set 
of  restrictions,  a  solution  is  obtained  by  generating  a  con¬ 
stant  distribution  value  Independent  of  the  amount  of  in¬ 
formation  and  the  number  of  Individuals  involved.  A  set 
of  solutions  obtained  by  specifying  various  restrictive 
conditions  provides  standards  against  which  empirical 
results  can  be  compared. 


NEU.01:020 

New  Mexico  U.,  Albuquerque. 

THE  RATIONAL  PROPERTIES  OF  SCIENTIFIC  AND 
COMMON  SENSE  ACTIVITIES,  by  H.  Garflnkel.  [1958] 
27p.  Incl.  tables,  refs.  (In  cooperation  with  California 
U.,  Los  Angeles)  (AFOSR-TN-58-1118)  (AF  49(638)33) 
AD  207844  Unclassified 

Also  published  In  Second  Interdisciplinary  Conf.  on  De¬ 
cisions,  Values  and  Groups,  New  Mexico  U., 

Albuquerque,  June-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  304-324,  1962. 

An  Inquiry  was  made  Into  the  various  rational  properties 
of  conduct  as  well  as  the  conditions  of  a  social  system 
under  which  various  rational  behaviors  occur.  The  fol¬ 
lowing  behaviors  are  discussed:  (1)  categorizing  and 
comparing;  (2)  tolerable  error;  (3)  search  for  means; 

(4)  analysis  J  alternatives  and  consequences;  ($)  strat¬ 
egy;  (6)  concern  for  timing;  (7)  predictability;  (8)  rules 
of  procedure;  (9)  choice;  (10)  grounds  of  choice;  (!  1) 
compatUiHUy  cl  eada-rraaos  relationships  wUh  princi¬ 
ples  of  formal  logic;  (12)  semantic  clarity  and  distinct¬ 
ness;  (13)  clarity  and  distinctness  for  its  own  sake;  and 
(14)  compatibility  of  the  definition  of  a  situation  with  sci¬ 
entific  knowledge.  The  hypothesis  that  the  scientific 
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rationalities  can  be  employed  only  as  ineffective  ideals 
in  the  actions  governed  by  the  presuppositions  of  every¬ 
day  life  was  recommended.  (ASTIA  abstract) 


NEU.01:021 

New  Mexico  U.,  Albuquerque. 

UNIFORMITIES  IN  CULTURE:  IDEAS  WITH  HISTORIES, 
by  E.  Rose.  [1958]  30p.  lncl.  tables,  refs.  (In  coopera¬ 
tion  with  Colorado  U.,  Boulder)  (AFOSR-TN-58-1119) 
(AF  49(638)33)  AD  207845  Unclassified 

Also  published  in  Second  Interdisciplinary  Conf.  on  De¬ 
cisions,  Values  and  Groups,  New  Mexico  U., 

Albuquerque,  June-Aug.  1953,  New  York,  Pergamon 
Press,  v.  2:  154-176,  1962. 

A  review  is  presented  on  the  following  topics:  (a)  cul¬ 
ture  elements;  (b)  records  of  uniformities;  (c)  histori¬ 
cal  characteristics  of  cultural  ldeab;  (J)  problems  fur 
historical  inquiry;  (e)  behavioral  sources  of  cultural 
uniformities;  and  (f)  culture  and  consensual  behavior. 


NEU.01:022 

New  Mexico  U.,  Albuquerque. 

COGNITIVE  STRUCTURE  AND  SOCIAL  STRUCTURE: 

A  REVIEW  OF  RELEVANT  CONCEPTS,  by  W.  A.  Scott. 
[1958]  32p.  lncl.  refs.  (In  cooperation  with  Colorado  U., 
Boulder)  (AFOSR-TN-58-1120)  (AF  49(638)33) 

AD  207846  Unclassified 

Also  published  in  Second  Interdisciplinary  Conf.  on  De¬ 
cisions,  Values  and  Groups,  New  Mexico  a., 

Albuquerque,  June-Aug.  1958,  New  York,  Pergamon 
Press,  v.  2:  86-118,  1962. 

This  report  consists  of  the  following  topics:  (1)  defini¬ 
tions  of  cognitive,  personality,  and  social  structure;  (2) 
properties  of  the  cognitive  structure;  (3)  cognitive  ele¬ 
ments;  (4)  properties  of  social  structures;  (5)  relational 
properties  of  social  structures;  (6)  properties  of  cultural 
systems;  (7)  relations  between  cognitive  structure  and 
social  structure;  (8)  normative  influences  of  social 
structures;  (9)  differing  reactions  to  pressures  toward 
consensus;  and  (10)  position  in  group  as  a  determiner  of 
cognitive  structure. 


NEU. 01:023 

New  Mexico  U.,  Albuquerque. 

RESPONSE  REINFORCMENT,  VALUE-ATTITUDE 
CONSISTENCY,  AND  ATTITUDE  CHANGE,  by  W.  A. 
Scott.  (1958)  ibp.  lncl.  tables,  reis.  (In  cooperation 


NEU.01:021  -  NEU.01:024 


with  Colorado  U.,  Boulder  and  Northwestern  U., 

Evanston,  HI.)  (AFOSR-TN-58-1121)  (AF  49(638)33) 

AD  207847  Unclassified 

Also  published  in  Soclometry,  v.  22:  219-229,  1959. 

Also  published  in  Second  Interdisciplinary  Conf.  on  De¬ 
cisions,  Values  and  Groups,  New  Mexico  U., 

Albuquerque,  June-Aug,  1958,  New  York,  Pergamon 
Press,  v.  2:  119-130,  1962. 

Two  experiments  were  performed  in  which  subjects 
(Ss)  attitudes  were  changed  by  inducing  them  to  express, 
in  debate  or  structured  discussion,  opinions  which  they 
did  not  initially  hold,  then  rewarding  them  for  the  verbal 
behavior.  The  first  experiment  served  to  confirm  re¬ 
sults  previously  reported  by  W.  A.  Scott  (Jour.  Abnormal 
Social  Psychol.,  v.  55:  72-75,  1957),  and  further  indicated 
that  the  procedure  was  effective  for  Ss  with  extreme, 
moderate,  or  neutral  attitudes.  The  newly  acquired  at¬ 
titude  showed  a  significant  degree  of  saving,  as  meas¬ 
ured  b>  a  BubBmjueiit  teat  approximately  10  day  a  later. 

The  second  study  was  aimed  at  testing  the  hypothesis 
that  Ss  whose  initial  attitudes  were  cognitively  consistent 
would  be  more  resistant  to  attitude  change  than  cognitive¬ 
ly  Inconsistent  Ss.  On  the  basis  of  pretest  responses  to 
a  set  of  questions  concerning  8  values,  and  of  the  per¬ 
ceived  relevance  of  the  issue  under  discussion  to  each 
of  the  values,  Ss  were  classified  as  either  cognitively 
Consistent  or  Licunslstent  in  their  attitudes  toward  tht 
issue.  As  predicted,  the  cognitively  consistent  Ss  were 
less  likely  to  change  their  attitudes  under  the  experimen¬ 
tal  conditions  than  were  the  cognitively  inconsistent  Ss. 
(ASTIA  abstract) 


NEU.01:024 

New  Mexico  U.,  Albuquerque. 

DIRECT  AND  VICARIOUS  REDUCTION  OF  HOSTILITY, 
by  M.  E.  Rosenbaum  and  R.  DeCharms.  [1958]  25p.  lncl. 
diagr.  table,  refs.  (In  cooperation  with  Iowa  State  U., 
Ames  and  Washington  U.,  St.  Louis)  (AFOSR-TN-58- 
1122)  (AF  49(638)33)  AD  207848  Unclassified 

Also  published  in  Jour.  Abnormal  Social  Psychol.,  v.  60: 
105-111,  1960. 

The  effectiveness  of  vicarious  experience  in  reducing 
hostility  toward  an  instigator  was  examined.  Hypotheses 
which  are  related  to  the  role  of  communication  in  the  re¬ 
duction  of  aggressive  impulses  were  tested.  Fifty  sub¬ 
jects  (Ss)  participated  in  a  simultaneous  interaction  in 
which  each  was  verbally  attacked  by  a  standard  tape-re¬ 
cording.  The  experimental  conditions  were  as  follows: 

(1)  Ss  sat  in  silence  after  the  attack;  (2)  Ss  heard  a  third 
person  denounce  the  attacker;  and  (3)  Ss  were  permitted 
to  communicate  back  to  the  attacker  themselves.  Ss  in 
each  group  were  classified  as  to  level  of  self-esteem. 

A  measure  of  residual  hostility  toward  the  attacker  con¬ 
stituted  the  primary  dependent  variable.  Results  were 
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obtained  which  gave  support  to  the  hypotheses  that  both 
direct  and  vicarious  communication  to  the  aggressor 
reduce  hostility  for  Ss  with  low  self-esteem.  High  self¬ 
esteem  Ss  were  not  strongly  instigated  to  aggression, 
and  that  they  showed  some  insensitivity  to  cues  present¬ 
ed  by  other  persons  since  they  seemed  not  to  discrimi¬ 
nate  between  the  aggressor  and  the  other  more  benign 
person. 


NEU.01:025 

New  Mexico  U.,  Albuquerque. 

COMMON  FATE,  SIMILARITY,  AND  OTHER  INDICES 
OF  THE  STATUS  OF  AGGREGATES  OF  PERSONS  AS 
SOCIAL  ENTITIES,  by  D.  T.  Campbell.  [1958]  [10]p. 
lncl.  diagr.  table,  refs.  (In  cooperation  with 
Northwestern  U.,  Evanston,  Ill.)  (AF  49(636)33) 

Unclassified 

Published  in  Behavioral  Science,  v.  3:  14-25,  Jan.  1958. 

Also  published  in  First  Interdisciplinary  Conf.  on 
Decisions,  Values  and  Groups,  New  Mexico  U., 
Albuquerque,  June- Aug.  1957,  New  York,  Pergamon 
Press,  v.  1:  185-201,  1960. 

Before  a  social  aggregate  can  be  examined  for  its  sta¬ 
tus  as  an  organic  system  its  status  as  entity  must  be 
evaluated.  Indices  of  common-fate,  similarity,  and 
proximity  may  be  appropriate  to  this  task.  Social 
groups  as  entities  do  not  have  an  epistemological  status 
different  from  such  middle-sized  entities  as  stones  and 
rats,  but  are  apt  to  be  fuzzier,  less  discrete,  less  mul¬ 
tiply  confirmed,  and  in  this  sense  less  real.  The  degree 
of  entltatlvlty  and  the  possibility  of  a  sociology  at  a  level 
of  analysis  separate  from  psychology  is  a  matter  for 
empirical  determination  rather  than  a  priori  decision. 
(Contractor's  abstract) 


NEU.01:026 

New  Mexico  U.,  Albuquerque. 

STOCHASTIC  CHOICE  AND  SUBJECTIVE  PROBABIL¬ 
ITY,  by  J.  S.  Chlpman.  Sept.  22,  1958,  36p.  incl.  lllus. 
tables,  refs.  (Technical  rept.  no.  2)  (In  cooperation 
with  Minnesota  U.,  Minneapolis)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF  49- 
(638)33  and  Office  of  Naval  Research  under  Nonr-  236200) 
AD  203445  Unclassified 

Also  published  in  First  Interdisciplinary  Conf.  on 
Decisions,  Values  and  Groups,  New  Mexico  U., 
Albuquerque,  June-Aug.  1957,  New  York,  Pergamon 
Press,  v.  1:  70-95,  1960. 


An  investigation  was  conducted  on  (1)  the  stochastic  na¬ 
ture  of  choice;  and  (2)  the  characterisation  of  events  in 
terms  of  the  nature  and  the  amount  of  information  asso¬ 
ciated  with  them. 


NEU.01:027 

New  Mexico  U.,  Albuquerque. 

A  "PURE”  MEASURE  OF  PERCEPTUAL  DEFENSE 
UNCONTAMINATED  BY  RESPONSE  SUPPRESSION, 
by  A.  Mathews  and  M.  Wertheimer.  [1958]  [4]p.  incl. 
tables.  (In  cooperation  with  Colorado  U.,  Denver) 

(AF  49(638)33)  Unclassified 

Published  in  Jour.  Abnormal  Social  Psychol.,  v.  57: 
$73-3^6,  Nov,  1958. 

Using  a  tachistoscoplc  recognition  technique,  an  experi¬ 
ment  was  designed  that  provided  measures  both  of  "per¬ 
ceptual  defense"  and  of  response  suppression.  The  "per¬ 
ceptual  defense"  measure  could  be  corrected  by  the  re¬ 
sponse  suppression  measure  to  yield  a  "pure"  percep¬ 
tual  defense  measure.  With  this  method,  it  was  found 
that  subjects  scoring  high  on  the  hysteria  scale  of  the 
MMPI  demonstrate  a  significant  perceptual  defense  ef¬ 
fect  over  and  '  bove  a  response  suppression  effect,  when 
confronted  by  words  preselected  so  as  to  be  emotional 
for  each  subject  individually.  It  is  therefore  concluded 
that  perceptual  defense  effects  cannot  be  accounted  for 
entirely  on  the  basis  of  response  suppression.  (Con¬ 
tractor's  abstract) 


NEl\02:001 

New  Mexico  U.  Dept,  of  Physics,  Albuquerque. 

DEVELOPMENT  OF  A  LARGE  SCINTILLATOR  FOR 
OBSERVATION  OF  EXTENSIVE  AIR  SHOWERS,  by 
J.  R.  Green.  Preliminary  rept.  June  20,  195*,  5p. 
(AFOSR-TN-57-432)  (AF  49(638)34)  AD  13M22; 

PB  135087  Unclassified 

Presented  at  the  Cosmic  Ray  Conf.,  Varenna,  Italy, 

June  21-26,  1957. 

A  large  scintillator  has  been  constructed  for  the  purpose 
of  investigating  high  energy  extensive  air  showers  of  the 
cosmic  ra<natton. 


NEU. 02:002 

New  Mexico  U.  Dept  of  Physics,  Albuquerque. 

A  LARGE  SCINTILLATOR  FOR  OBSERVATION  OF 
COSMIC  RAYS,  by  J.  R.  Green.  July  22,  1957  [16]p. 
incl.  diagrs.  (AFOSR-TN-57-433)  (AF  49(638)34) 

AD  136423;  PB  135155  Unclassified 
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Also  published  in  Rev.  Sclent.  Instruments,  v.  29:  10-14, 
Jan.  1958. 

A  liquid  scintillator  having  an  area  ol  5  sq  m  was  de¬ 
veloped  (or  observation  o(  cosmic  rays.  Details  of  con¬ 
struction  and  of  certain  of  the  electronic  circuits  are 
given. 


NEU.02:003 

New  Mexico  U.  Dept,  of  Physics,  Albuquerque. 

LINEAR  SWEEP  CIRCUIT,  by  J.  R.  Green  and  P,  O. 
Scheie.  July  22,  1957  [12]p.  incl.  diagrs.  table. 

(A  FOSR-TN- 57-434)  (AF  49(638)34)  AD  136424; 

PB  135088  Unclassified 

A  simple  electronic  circuit  employing  feedback  is  de¬ 
scribed  that  will  produce  a  positive  pulse  whose  ampli¬ 
tude  is  proportional  to  the  duration  of  a  positive  Input 
pulse.  The  circuit  is  analyzed  using  fundamental  princi¬ 
ples.  The  theory  of  propagation  of  errors  is  used  lr. 
comparing  the  observed  and  the  predicted  behavior  of 
the  circuit. 


New  York  State  Coll,  of  Ceramics,  N.  Y.  see 

Alfred  U.  New  York  State  Coll,  of  Ceramics,  N.  Y. 
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New  York  U.,  N.  ” 

THE  SPECTRUM  OF  INDIVIDUAL  INTERACTION 
CHARACTERISTICS:  AN  INTER-DIMENSIONAL 
ANALYSIS,  by  E.  F.  Borgatta,  L.  S.  Cottrell,  Jr.,  and 
J.  H.  Mann.  Feb.  1958  [4o]p.  incl.  diagrs.  tables.  (In 
cooperation  with  New  Mexico  U  .  Albuquerque,  AF  49- 
(638)33)  (AFOSR-TN- 58-422)  (AF  49(638)195) 

AD  158225  Unclassified 

Also  published  in  Psychoi.  Repts.,  v.  4:  279-319,  1958. 

This  research  attempted  to  repllcat*  work  reported  by 
Carter  that  indicated  three  factors  were  sufficient  to 
account  for  most  of  the  variance  In  the  ratings  of  inter¬ 
action.  Forty-seven  graduate  students  participated  In  5 
small  groups  in  roles  which  rotated  among  the  members. 
Rankings  of  peers  were  obtained  for  16  personality  trait 
names,  24  behavioral  descriptive  categories,  and  other 
salient  variables.  Bales'  category  system  was  utilized 
In  classifying  the  groups  behavior.  Intercorrelations 
were  calculated  and  factor-analyzed  according  to  the 
complete  centroid  technique.  Two  major  factors,  Indi¬ 
vidual  assertiveness  and  Sociability,  extracted  from  a 
matrix  of  18  trait  names  and  24  behavioral  descriptive 
phrases,  corresponded  direvtly  to  Carter’s  work.  Three 
other  factors  were  found:  manifest  intelligence,  task 
Interest  and  manifest  emotionality.  Data  are  examined 
in  detail. 


NYU.08:002 
New  York  U.,  N.  Y. 

RANKINGS  AND  SELF-ASSESSMENTS:  SOME  BE¬ 
HAVIORAL  CHARACTERISTICS  REPLICATION 
STUDIES,  by  E.  F.  Borgatta.  [1958]  [49]p.  inci.  tables. 
(AFOSR-TN-58-737)  (AF  49(638)195)  AD  162270 

Unclassified 

Also  published  in  Jour.  Social  Psychol.,  v.  52:  279-307, 
1960. 

Five  replications  Investigate  the  general  nature  of  be¬ 
havioral  characteristics  as  they  occur  In  ratings  and 
rankings.  Two  of  the  analyses  are  of  the  characteristics 
of  persons  ac  perceived  in  the  consensus  of  group  mem¬ 
bers.  These  permit  a  comparison  of  male  and  female 
subjects.  A  third  replication  examines  the  seif-ranking 
which  the  members  make  within  the  context  of  ranking 
the  total  group.  The  fourth  replication  Involves  the 
ratings,  essentially  allowing  the  members  an  opportunity 
not  only  to  indicate  how  they  ordered  the  various  quali¬ 
ties,  but  also  to  introduce  a  more  abstract  frame  of 
reference  and  the  freedom  of  choosing  the  level  for  the 
ratings.  The  fifth  replication  represents  the  most  ab¬ 
stract  consideration  of  the  characteristics,  being  an 
analysis  of  the  ways  the  characteristics  themselves  are 
Judged  to  belong  together.  The  results  suggest  that  four 
behavioral  characteristics  recur  fairly  consistently: 
Individual  assertiveness,  sociability,  intelligence,  and 
emotionality.  The  structural  arrangement  of  the  char¬ 
acteristics  is  altered  depending  on  the  circumstances 
of  the  replication.  In  terms  of  Judging  qualities  as  com¬ 
pared  to  characteristics  of  Judging  persons,  the  frame 
of  reference  involved  appears  to  be  different,  but  the 
organization  of  the  other  characteristics  involved  seems 
to  be  similar. 


NYU.08:003 
New  York  U.,  N.  Y. 

THE  COINCIDENCE  OF  SUBTESTS  IN  FOUR  PERSON¬ 
ALITY  INVENTORIES,  by  E.  F.  Borgatta.  Oct.  20, 

1958  [22]p.  Incl.  tables.  (A FOSR-TN- 58 -923)  (AF  49- 
(638)195)  AD  204557  Unclassified 

Also  published  In  Jour.  Social  Psychol.,  v.  56:  227-244, 

195* - 

This  paper  examines  the  interrelationship  of  subtests 
from  four  well-known  personality  inventories  that  stress 
subtests  with  independent  content.  Two  main  clusters 
were  found  and  several  minor  ones,  suggesting  construct 
validity  for  possibly  eight  content  areas.  Problems  of 
subtest  meaning,  of  reliability,  and  of  second  order  (ac¬ 
tors  are  discussed,  as  weii  as  specific  shortcomings 
of  the  tests,  such  as  the  omission  of  an  emotional  sta¬ 
bility  subtest  in  the  Edwards  Personal  Preference 
Schedule.  Other  limitations  may  be  seen  through 
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comparison  as  well,  such  as  the  fact  that  if  one  does 
not  examine  male  and  female  data  in  parallel,  it  is 
likely  that  some  subtleties  associated  with  the  gross 
differences  in  the  sexes  and  which  are  reflected  in  the 
personality  structure  will  be  missed.  Indeed,  one  of 
the  ways  of  establishing  the  power  of  a  set  of  subtests 
is  to  indicate  that  they  maintain  their  structure  across 
such  grossly  different  categories  as  male  and  female. 
While  the  limitations  of  the  tests  should  be  recognized, 
however,  it  needs  to  be  stressed  in  closing  that  the  status 
of  these  tests,  while  Improvable,  is  far  from  primitive 
and  reflects  a  tremendous  accumulation  of  experience. 
(Contractor's  abstract) 


NYU.08:004 
New  York  U.,  N.  Y. 

MOOD,  PERSONALITY,  AND  INTERACTION,  by  E.  F. 
Borgatta.  [1958]  [44]p.  incl.  tables.  (AFOSR-TN-58- 
978)  (AF  49(638)195)  AD  205855  Unclassified 

Mood  was  studied  by  means  of  a  checklist  which  con¬ 
sisted  of  40  items  that  were  drawn  from  a  questionnaire 
utilized  by  Nowlis  at  the  University  of  Rochester  in 
1957.  The  short  adjective  checklist  was  administered 
before  and  after  a  2  j  hr  session  spent  completing  ques¬ 
tionnaires  of  various  types.  The  two  sets  of  checklist 
responses  for  180  male  college  subjects  were  factor 
analyzed  by  the  complete  centroid  method,  and  rotation 
was  done  by  quartlmax.  Six  factors  were  found  which 
were  sufficiently  well  defined  to  warrant  construction 
cf  set  res  to  represent  the  factors.  These  were-  lonely 
warmhearted,  tired,  thoughtful,  defiant,  and  startled. 

Six  scores  were  constructed  on  2  to  4  items  each  as  fol¬ 
lows:  (1)  lonely.  Insecure,  frustrated  and  fearful;  (2)  af¬ 
fectionate,  forgiving,  kindly,  and  warmhearted;  (3)  drowsy, 
tired,  and  sluggish;  (4)  serious,  engaged  in  thought,  con¬ 
centrating,  and  earnest;  (5)  defiant  and  rebellious;  and 
(6)  startled  and  shocked.  Examination  of  the  male  data 
revealed  that,  both  for  the  before-and  after-tests  mood, 
lonely  correlates  with  moods  5  and  6  (defiant  and 
startled),  and  moods  5  and  6  are  also  positively  corre¬ 
lated.  Mood  3  (tired)  is  positively  correlated  and  mood  4 
(thoughtful)  is  negatively  correlated  with  moods  1,  5,  and 
6,  but  mood  2  (warmhearted)  ap;«ars  to  be  clearly  inde¬ 
pendent  in  the  matrix  for  male  data.  Data  obtained  from 
35  females  tended  to  show  a  similar  structure  with 
several  specific  variations.  (ASTIA  abstract) 


NYU.  02:010 

New  York  U.  Coll,  of  Engineering,  N.  Y. 

LOW  FREQUENCY  ABSORPTION  PROJECT,  by  Y. 
Beers.  Final  rept.  Nov.  18,  1957.  3|>.  Incl.  refs.  (Rej4. 
no.  289.9)  (AFOSR-TR-57-90)  (AF  18(600)968) 

AD  136724  Unclassified 


This  report  contains  a  summary  of  work  at  New  York  U. 
on  molecular  absorption  spectra  in  the  region  below 
6000  mc/sec. 


NYU. 02:011 

New  York  U.  [Coll,  of  Engineering]  N.  Y. 

POSSIBLE  MOLECULAR  AND  ATOMIC  FREQUENCY 
STANDARDS  IN  THE  REGION  BELOW  2000  Mc/Sec, 
by  Y.  Beers.  Aug.  22,  1957,  14p.  incl.  tables.  (AF  18- 
(600)968;  continued  by  AF  49(638)259)  Unclassified 

This  report  contains  a  survey  of  the  various  possible 
methods  and  spectral  lines  oi  gases  which  might  be 
used  for  frequency  standards  in  the  uhf  and  vhf  regions 
with  special  emphasis  upon  the  region  of  500  mc/sec. 
Its  principal  conclusion  is  that  it  should  be  possible  to 
build  a  standard  based  upon  the  5?  -  5j  line  of  HDO  at 

487  mc/sec  within  one  second,  a  rms  deviation  in  rela¬ 
tive  frequency  of  2.7  x  10"1®.  (Contractor’s  abstract) 


NYU. 04:002 

New  York  U.  [Coll,  of  Engineering]  N.  Y. 

[RESEARCH  IN  THE  FIELD  OF  RADIATION  DETECTION 
EQUIPMENT,  SPECIFICALLY  COUNTERS],  by  S.  A. 
Korff.  Nov.  1,  1957,  2p.  (AFOSR-TR-57-93)  (AF  18- 
(600)1460;  continued  by  AF  18(600)1555)  AD  136735 

VkIimUM 

The  2  main  areas  investigated  under  this  contract  were: 
(1)  negative  ion  effects  in  halogen-quenched  counters; 
and  (2)  the  radius  effect  in  counters.  Using  pulsed  x- 
rays,  it  was  found  that  time  laga  are  probably  due,  not 
to  negative  ions,  but  to  the  relatively  long  period  re¬ 
quired  for  halogen  molecules  to  deexclte  the  metastable 
atoms  formed  in  the  discharge.  In  studying  radius  effect 
a  series  of  counters  of  different  radii  was  constructed 
and  their  counting  rate  curves  were  measured  as  a  func¬ 
tion  of  gas  pressure.  Changing  the  electric  field  distri¬ 
bution  affected  the  results  very  little,  but  purification 
of  the  gas  reduced  the  effect  markedly. 


NYU. 05:003 

New  York  U.  Coll,  of  Engineering,  N.  Y. 

THE  PHYSICAL  PROPERTIES  OF  SEVERAL  MATE¬ 
RIALS  FOR  USE  IN  PHOTO-THERMOELASTIC  INVES¬ 
TIGATIONS,  by  H.  Tramposch  and  G.  Gerard.  May  1957, 
lv.  incl.  illus.  dlagrs.  tables.  (Technical  rept.  no.  SM 
57-51  IA FOSR-TN-57-282)  (AF  18(600)1471) 

AD  132353  Unclassified 

Presented  at  West  Coast  Conf.  of  Appl.  Mech.  Div., 
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Amer.  Soc.  Mech.  Engineers,  Los  Angeles,  Cali!., 

Sept.  8-9,  1958. 

Also  published  In  Jour.  Appl.  Mech.,  v.  25:  525-528, 

Dec.  1958. 

The  optical  and  physical  properties  of  Paraplex  P43, 
Castolite,  and  epoxy  resin  Eysol  60OO-OP  which  are 
potentially  of  Interest  In  photo-thermoelastic  Investiga¬ 
tions  were  Investigated  over  a  temperature  range  from 
+100°  to  -60°F.  The  techniques  and  equipment  used  to 
determine  the  thermal  expansion  coefficient,  the  mate¬ 
rial  fringe  value,  and  the  modulus  of  elasticity  as  func¬ 
tions  of  temperature  are  described.  Also  evaluated  were 
the  average  values  of  density,  specific  heat,  thermal 
conductivity  and  diffusivity  over  the  temperature  range. 
Photo-thermoelastlc  figures  of  merit,  which  rate  the 
optical  sensitivity  of  materials  in  photo-thermoelastlc 
applications,  as  well  as  a  new  methud  to  determine  this 
figure  in  a  relative  manner  are  presented.  (Contrac¬ 
tor's  abstract) 
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New  York  U.  Coll,  of  Engineering,  N.  Y. 

PHOTO- ThERMOELAS TIC  INVESTIGATION  OF 
I-BEAMS,  by  H.  Tramposch  and  G.  Gerard.  Jan.  1958 
[  26]p.  incl.  lllus.  dlagrs.  tables.  (Technical  rept.  no. 

SM  58-1)  (AFOSR-TN-58-70)  (AF  18(800)1471) 

AD  148113  Unclassified 

An  investigation  was  made  of  transient  thermal  stresses 
in  I-beams  produced  by  a  temperature  differential  sud¬ 
denly  applied  at  the  top  and  bottom  surfaces  of  the  beam. 
Four  models  with  the  same  height,  flange  thickness,  and 
length,  but  differing  from  each  other  either  in  the  web 
thickness  or  the  flange  width  were  studied.  The  thermal 
shock  was  produced  by  applying  dry  Ice  at  time  zero, 
and  at  selected  times  the  temperature  of  the  cross  sec¬ 
tion  and  the  fringe  pattern  of  the  web  were  recorded 
simultaneously.  The  thermal  stresses  were  analyzed 
by  the  photothermoelaatlc  method  and  correlated  with 
the  stresses  calculated  from  the  measured  temperature 
distribution  of  the  cross  section.  The  experimental 
results  for  the  4  models  are  summarized  graphically 
In  nondimensional  form.  (Contractor’s  abstract) 
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New  York  U.  Coll,  of  Engineering,  N.  Y. 

CORRELATION  OF  THEORETICAL  AND  PHOTO¬ 
THERMOELASTIC  RESULTS  ON  THERMAL  STRESSES 
IN  IDEALIZED  WING  STRUCTURES,  by  H.  Tramposch 
and  G.  Gerard.  July  1958  [39]p  incl.  illus.  dlagrs. 
(Technical  rept.  no.  SM  58-5)  (AFOSR-TN-58-621) 

(AF  16(800)1471)  AD  VMISO  UoeiMMfled 


Presented  at  annual  meeting  of  the  Amer.  Soc.  Mech. 
Engineers,  Atlantic  City,  N.  J.,  Nov.  29-Dec.  4,  1959. 

Also  published  in  Jour.  Appl.  Mech.,  v.  27:  79-86,  Mar. 

i95o; 

The  photo-thermoelastic  method  was  applied  to  the 
experimental  evaluation  of  thermal  stress  theories. 

The  new  technique  was  correlated  with  several  theories 
which  analyzed  the  transient  thermal  stresses  in  wing 
structures  of  high-speed  aircraft.  Three  of  the  simplest 
theories  were  investigated.  They  all  represented  the 
same  idealized  wing  models  and  differed  from  each  other 
only  in  the  simplifying  assumptions  regarding  the  tem¬ 
perature  distributions  in  skin  and  stiffeners.  The  theo¬ 
ries  were  evaluated  by  duplicating  the  boundary  and 
initial  conditions  on  plastic  models  and  then  by  correlat¬ 
ing  the  theories  with  the  observed  fringe  orders  in  non- 
dimensional  form.  The  piiolu-thevmoelastlc  investiga¬ 
tions  were  concluded  with  the  evaluation  of  a  fourth 
theory  which  was  identical  with  the  others  as  far  as  the 
boundary  and  initial  conditions  were  concerned,  but  much 
mote  complicated  In  Its  geometrical  configuration.  It 
represented  a  scale  model  of  an  actual  skin-stiffener 
combination  of  a  high-speed  aircraft  which  was  dupli¬ 
cated  in  plastic  and  investigated  by  the  photo-thermo- 
elastic  technique.  A  significant  general  conclusion  was 
reached  after  correlating  the  available  theories  and 
experimental  results.  Due  to  simplifying  assumptions 
concerning  the  thermal  behavior  in  the  flanges,  thermal 
stresses  predicted  by  the  available  theories  are  all 
higher  than  the  experimental  observation.  In  some  cases 
the  discrepancy  is  as  great  as  30%.  (Contractor's 
abstract,  modified) 
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New  York  U.  Coll,  of  Engin»ei...g,  N.  Y. 

PHOTOTHERMOELASTIC  INVESTIGATION  OF  TRAN¬ 
SIENT  THERMAL  STRESSES  IN  A  MULTIWEB  WING 
STRUCTURE,  by  G.  Gerard  and  K.  Tramposch.  [Nov. 
1958]  [4]p.  incl.  illus,  diagrs.  [Tech. tier  1  rept.  no.  SM 
58-9]  (AFOSR-TN-58-1094)  (AF  1BJ600U471) 

AD  222522  Unclassified 

Also  published  in  Jour.  Aero/  Space  Sciences,  v.  26: 
783-186,  Dec.  1959. 

Photothermoelastic  experiments  were  performed  on  a 
long  multiweb  wing  model  for  which  a  theoretical  anal¬ 
ysis  is  available  in  the  literature.  The  experimental 
procedures  utilized  to  simulate  the  conditions  prescribed 
in  the  theory  are  fully  described.  Correlation  of  theory 
and  experiment  in  terms  of  dimensionless  temperature, 
stress,  time,  and  Biot  Number  revealed  that  the  theory 
predicted  values  higher  than  the  experimentally  observed 
maximum  thermal  stresses  at  the  center  of  the  web. 
Detailed  temperature  n  eaaureti It  the  flange 
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suggested  Out  the  major  source  of  this  discrepancy  can 
be  traced  to  the  one-dimensional  heat  conduction  anal¬ 
ysis  of  the  flange  employed  in  the  theory  (Contrac¬ 
tor's  abstract) 
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New  York  U.  Coll,  of  Engineering,  N.  Y. 

INVESTIGATION  OF  THERMAL  STRESSES  IN  AIR¬ 
CRAFT  STRUCTURES  BY  PHOTOELASTIC  TECH¬ 
NIQUES,  by  G.  Gerard.  Final  rept.  June  1,  1955-May  31, 
1958.  June  1958,  4p.  (AFOSR-TR-58-159)  (AF  18- 
(600)1471)  AD  222528  Unclassified 

In  rather  broad  aspects,  the  major  accomplishments  on 
this  contract  have  been  the  establishment  of  the  photo¬ 
thermoelastic  technique  as  a  new,  rather  powerful  tool 
for  the  analysis  of  thermal  stresses.  Immediate  fields 
of  application  are  in  aircraft  and  missile  structures  as 
well  as  nuclear  reactor  components.  A  list  of  reports 
and  published  papers  produced  under  the  contract  are 
included. 


NYU.05:008 

New  v-irk  U.  Coll,  of  Engineering,  N.  Y. 

A  RAPID  SCANNING  SYSTEM  FOR  RECORDING  THER¬ 
MOCOUPLE  OUTPUTS,  by  H.  Tramposch,  R.  Papirno, 
and  G.  Gerard.  Mar.  1958  (ll]p.  lncl.  illus.  dlagrs. 
(Technical  rept.  no.  SM  58-3)  [AF  18(800)1471] 

Unclassified 

A  method  for  the  measurement  and  recording  of  the 
transient  temperatures  at  a  large  number  of  locations 
within  a  body  is  described.  The  temperatures  are  sensed 
by  thermocouples  which  are  connected  to  a  switching  unit 
and  a  single  cathode  ray  oscilloscope.  The  thermocouple 
voltages  appear  as  a  dot  array  on  the  oscilloscope 
screen  that  is  photographed  to  give  a  record  of  the  tem¬ 
perature  distribution  as  a  function  of  time  and  location. 
The  described  system  is  adaptable  to  measurements 
other  than  temperature  providing  the  desired  parameter 
can  be  transduced  to  an  analogue  voltage.  In  this  cate¬ 
gory  would  be  included  strain,  velocity,  pressure,  ac¬ 
celeration  and  others.  (Contractor's  abstract) 
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New  York  U.  (Coll,  of  Engineering]  N.  Y. 

RECENT  STUDIES  OF  COUNTERS,  by  S.  A.  Korff. 
[1957]  (4]p.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  (AF  18(600)1555;  continuation 
AF  18(600)1460]  Office  of  Naval  Research,  and 
Atomic  Energy  Commission)  Unclassified 


Published  in  Proc.  Third  lnternat’l.  Congress  on  Ioniza¬ 
tion  Phenomena  in  Gases,  Venice  (Italy),  (June  11-15, 
1957),  Milan,  1957,  p.  558-561. 

The  results  of  investigations  on  time  lags  and  non-flat 
plateaus  of  halogen-quenched  counters,  the  ultraviolet 
spectrum  of  BFj,  and  the  "radius  effect"  in  BF^  counters 

are  reported.  In  the  study  of  halogen-quenched  counters 
it  was  found  that  the  time  lag  depends  on  overvoltage  and 
the  filling  gases.  Analysis  of  Hie  discharge  mechanism 
suggested  that  Hie  lags  were  caused  by  the  comparatively 
long  time  needed  for  the  metastable  states  formed  in  the 
buildup  of  the  avalanche  to  become  deexcited.  The  pla¬ 
teau  slope  is  dependent  on  the  halogen  concentration.  In¬ 
creasing  the  halogen  concentration  decreases  the  time 
lag,  but  increases  the  plateau  slope.  The  investigation 
of  the  ultraviolet  absorption  spectra  of  BFj  showed 

strong  absorption  in  Hie  regions  of  2700  to  2515  and  2300 
to  1215  A.  The  "radius  effect"  is  that  it  appears  to  be 
difficult  to  produce  large  diameter  counter  with  good  pla¬ 
teaus  but  it  is  easy  to  make  good  ones  of  small  diameter. 
Preliminary  work  on  this  problem  shows  that  the  radius 
effect  is  not  caused  by  a  simple  effect  such  as  negative 
icn  effects,  and  the  phenomenon  is  not  an  end  effect.  The 
limiting  radius  was  found  to  be  2.5  cm. 
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New  York  U.  Coll,  of  Engineering,  N.  Y. 

RADIUS  EFFECT  IN  BORON  TRIFLUORIDE  COUNTERS, 
by  R.  M.  Chang.  Dec.  1957,  lv.  incl.  illus.  dlagrs.  refs. 
(AFOSR-TN-58-139)  (AF  18(600)1555)  AD  152166 

Unclassified 

The  radius  effect  in  boron  trifluoride  counters  is  de¬ 
fined  as  the  progressive  diminution  of  the  flatness  of  the 
plateau  as  the  radius  of  the  counter  is  increased.  This 
report  concerns  itself  with  a  set  of  systematic  tests  of 
this  effect.  First,  by  using  ordinary  BFj  it  is  shown  at 

what  radius  the  effect  sets  in.  Second,  by  careful  purifi¬ 
cation,  it  is  shown  that  the  effect  can  be  reduced.  How¬ 
ever,  it  was  not  reduced  to  zero.  Third,  the  possibility 
that  the  effect  is  due  to  field  distortion  inside  the  counter 
is  critically  examined,  tested,  and  shown  not  to  be  the 
principal  factor.  Finally,  in  the  discussion,  the  directions 
for  future  research  are  indicated.  (Contractor's  abstract) 
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New  York  U.  [Coll,  of  Engineering]  N.  Y. 

COSMIC  RAY  NEUTRON  STUDIES,  by  S.  A.  Korff. 

[1958]  [5]p.  lncl.  diagrs.  refs.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  18- 
(600)1555]  Office  of  Naval  Research,  and  Atomic  Energy 
Commission)  Unclassified 
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Presented  at  Internat'l.  Convention  on  Cosmic  Rays, 
Varenna  (Italy),  June  21-26,  1957. 

Published  in  Nuovo  Cimento,  Series  X,  Suppl.,  v.  8: 
796-800,  1968. 

The  results  of  1GY  neutron  monitoring  of  fluctuations  in 
the  number  of  events  at  College,  Alaska  are  presented. 
The  mechanisms  of  neutron  production  and  loss  in  the 
upper  atmosphere  and  the  general  question  of  the  neu¬ 
tron  balance  are  discussed. 
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New  York  U.  [Coll,  of  Engineering]  N.  Y. 

A  USEFUL  METHOD  FOR  INTEGRATING  THE  TIME- 
DEPENDENT,  VISCOUS  EQUATIONS  OF  MOTION,  by 
L.  Filler,  H.  F.  Ludloff  and  P.  Treuenfels.  [1957]  [l]p. 
(Sponsored  jointly  by  [Air  Force]  Office  of  Scientific 
Research  under  [AF  18(603)25]  and  Office  of  Naval  Re¬ 
search)  Unclassified 

Published  in  Jour.  Aeronaut.  Sciences,  v.  24:  147,  Jan. 

mr. 

As  a  preliminary  to  numerical  integration  of  the  three 
time-dependent,  viscous  equations  of  motion,  it  is  in¬ 
structive  to  ctudy  the  "Burger  equation,"  which  contains 
both  characteristic  features  of  the  motion  of  a  real 
fluid- vis.,  the  nonlinear  as  well  as  the  viscosity  effects. 
The  most  Interesting  difference  procedure  to  be  used 
for  integrating  this  parabolic  differential  equation  (as 
well  as  the  true  equations  of  motion)  is  an  implicit 
scheme,  in  which  the  time  steps  may  be  taken  arbitrari¬ 
ly  large.  The  author*  have  carried  out  an  analysis  of 
stability  and  of  convergence  of  iterations  before  carry¬ 
ing  out  the  numerical  integration  and  comparing  it  with 
an  analytic  solution. 
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New  York  U.  [Coll,  of  Engineering]  N.  Y. 

ATTEMPTS  AT  DERIVATION  OF  TRANSITION  FROM 
LAMINAR  INTO  TURBULENT  FLOW  ALONG  A  FLAT 
PLATE,  by  H.  F.  Ludloff  and  F.  Reich*.  Dec.  1957 
[I3]p.  (Rept.  no.  2)  (AFOSR-TN-58-492)  (AF  18- 
(603)25)  AD  238162  Unclassified 

The  equations  and  procedures  employed  in  this  research 
are  discussed.  In  first  approaching  this  work,  the  com¬ 
plete  Navier-Stokes  equations  were  used.  The  work  car¬ 
ried  through  concerning  stability  analysis  and  the  con- 
vcrgence-of-iteratlon  analysis  is  described. 


NYU.10:003 

New  York  U.  Coll,  of  Engineering,  N.  Y. 

ATTEMPTS  AT  DERIVATION  OF  TRANSITION  FROM 
LAMINAR  INTO  TURBULENT  FLOW  ALONG  A  FLAT 
PLATE,  by  H.  F.  Ludloff  and  F.  Reiche.  June  1958,  21p. 
incl.  diagr.  table.  (Rept.  no.  3)  (AFOSR-TN-58-493) 

(AF  18(603)25)  AD  238163  Unclassified 

A  review  of  the  magnitude  of  the  flow  parameters  to  be 
expected  has  shown  that  the  orders  of  magnitude  as¬ 
sumed  in  the  convergence  of  iterations— proof  have  to  be 
changed,  and  as  a  consequence,  the  convergence  proof 
had  to  be  altered.  In  this  connection,  it  was  also  possible 
to  improve  the  rate  of  convergence  of  successive  itera¬ 
tions,  by  adopting  a  novel  scheme.  The  analytic  problem, 
consisting  of  the  difference  equations  of  motion,  the 
boundary  and  initial  conditions,  was  re-formulated.  The 
convergence  of  iterations  of  the  new  procedure  eras 
proven,  the  convergence  mechanism  was  further  elucidat¬ 
ed  by  considering  the  one-dimensional  case  of  the 
Burgers  equation.  Hie  computation  of  the  initial  field  is 
described.  Finally,  two  Important  general  features  of  the 
solution  method  are  exposed:  (1)  the  limitations  due  to 
the  finite  mesh  width  of  the  difference  scheme,  which 
cuts  off  the  high  frequencies  of  the  turbulence  spectrum, 
and  (2)  the  fact  that  the  theory  is  developed  frir  given, 
constant  Re-number,  while  the  experiments  of  Schubauer 
produce  conditions,  in  which  the  Re-number  varies  with 
time.  Both  difficulties  could  be  satisfactorily  resolved 
(Contractor's  abstract,  modified) 
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New  York  U.  Coll.  Of  Engineering,  N.  Y. 

THE  ENGINEERING  BIOTECHNOLOGY  OF  HANDLING 
WASTES  RESULTING  FROM  A  CLOSED  ECOLOGICAL 
SYSTEM.  THE  CULTURE  OF  ALGAE,  by  G.  P.  Edwards 
Progress  rept.  June  1957,  24p.  refs.  (AFOSR-TN-57- 
378)  (AF  18(603)71)  AD  132452  Unclassified 

Consideration  is  given  to  the  mechanics  of  photosynthe¬ 
sis,  nutritional  requirements  for  the  growth  of  algae, 
mass  culture  systems,  harvesting  of  algae,  contamina¬ 
tion  of  cultures,  sewage  treatment,  types  of  s’gae  used, 
inhibiting  excretions  during  growth,  the  use  of  algae  for 
food  a  photosynthetic  gas  exchange  for  the  respiratory 
requirements  of  humans  in  a  sealed  cabin,  and  the  desir¬ 
able  characteristics  of  algae. 
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New  York  U.  Coll,  of  Engineering,  N.  Y. 

THE  ENGINEERING  BIOTECHNOLOGY  OF  HANDLING 
WASTES  RESULTING  FROM  A  CLOSED  ECOLOGICAL 
SYSTEM.  STUDY  OF  METHODS  FOR  OBTAINING 
OXYGEN  FROM  CARBON  DIOXIDE,  by  H.  J.  Masson. 
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Progress  rept.  June  1957,  15p.  refs.  (AFOSR-TN-57- 
379)  (AF  18(603)71)  AD  132453  Unclassified 

A  means  is  being  investigated  for  treating  C02  to  re¬ 
cover  the  O  and  convert  C  to  a  useful  form  or  compound, 
One  of  the  most  important  reactions  in  nature  is  C02  + 

H2°  ^  ^6H10°5^n  +  +  utllor°Pt'y11  is  the 

catalyst  in  plants.  Consideration  is  given  to  artificial 
photosynthesis,  the  decomposition  of  C02  to  provide  O, 

and  the  reactions  of  C02  with  other  substances. 
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New  York  U.  Coll,  of  Engineering,  N.  Y. 

ORIENTATION  OF  RESEARCH  NEEDS  ASSOCIATED 
WITH  ENVIRONMENT  OF  CLOSED  SPACES,  by  W.  T. 
Ingram.  [1958]  [21]p.  incl.  tables,  refs.  (AFOSR-TN- 
58-106)  (AF  18(603)71)  AD  152015  Unclassified 

Also  published  in  Proc.  Fourth  annual  meeting  of  the 
Amer.  Astronaut.  Soc.,  New  York  (Jan.  29-31,  1958), 

N.  Y.,  Amer.  Astronaut.  Soc.,  1958,  p.  17-1-17-18. 

A  study  of  several  aspects  of  the  environment  of  closed 
space  has  provided  a  basis  for  orientation  of  research 
needs  in  coping  with  the  requirements  of  a  healthful, 
safe,  working  space  under  a  closed  ecology.  A  discus¬ 
sion  Is  offered  of  present  knowledge  and  work  on  such 
essentials  as  COj-Oj  conversion,  treatment  of  bodily 

wastes,  recovery  of  usable  water  from  contained  air, 
urine,  and  other  sources,  removal  of  pollutants  from 
contained  air,  and  purification  or  disposal  of  various  liq¬ 
uid  wastes.  The  problems  of  closed-space  ecology  may 
be  divided  into  those  occurring  during  extra-terrestrial 
flight  (1)  of  short  duration  amounting  to  hours,  (2)  of  In¬ 
termediate  duration,  amounting  to  days,  and  (3)  of  long 
term,  amounting  to  weeks  and  months.  This  discussion 
deals  almost  entirely  with  the  third  problem,  but  the  ori¬ 
entation  of  research  needs  emphasizes  that  careful  study 
should  be-  made  of  factors  affecting  weight  and  volume 
of  equipment  required  to  process  and  maintain  an  envi¬ 
ronment  with  total  conservation  of  mass  balance  and  re¬ 
cycle  of  matter,  as  opposed  to  the  principle  of  replace¬ 
ment  of  essentials  such  as  oxygen  and  water  by  with¬ 
drawal  from  storage  while  polluted  matter  is  ejected 
from  the  closed  system  environment.  For  conditions 
introduced  by  flight  of  short  or  intermediate  duration, 
engineering  economics  may  justify  provision  for  partial 
or  even  total  replacement  of  environmental  constituents. 
Long-term  operations  seem  impractical  without  plans 
for  cyclic  use  of  the  contained  matter.  Re-use  of  con¬ 
tained  matter  demands  positive  mechanical,  chemical, 
or  biological  action  that  has  no  chance  of  failure,  since 
the  closed  environment  will  be  totally  dependent  on  the 
continuous  and  proper  functioning  of  reclamation  and 
conversion  operations.  (Contractor's  abstract) 
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New  York  U.  Coll,  of  Engineering,  N.  Y. 

THE  ENGINEERING  BIOTECHNOLOGY  OF  HANDLING 
WASTES  RESULTING  FROM  A  CLOSED  ECOLOGICAL 
SYSTEM.  THERMAL  ENERGY  EXCHANGE  WITH  SPE¬ 
CIFIC  APPLICATION  TO  WASTE  HANDLING  IN  A 
CLOSED  ECOLOGICAL  SYSTEM,  by  L.  Slote.  Progress 
rept.  July  1957,  7p.  (AFOSR-TN-58-268)  (AF  18(603)- 
71)  AD  154169;  PB  137795  Unclassified 

Hie  analysis  attempts  to  show  the  variation  in  the  total 
surface  temperature  of  a  perfect  heat  conducting  or  spin¬ 
ning  biosatellite  for  a  given  orbit  and  for  various  condi¬ 
tions  of  irradiation.  As  the  thermal  capacity  of  the  sat¬ 
ellite  is  reduced  a  temperature  distribution  is  obtained 
about  the  surface  of  the  sphere.  Therefore,  it  becomes 
evident  that  various  temperatures  can  be  obtained  de¬ 
pending  upon  the  geometry,  surface  and  trajectory  of  the 
biosatellite.  With  this  in  mind,  it  seems  feasible  to  use 
thermal  energy  sources  in  connection  with  processes  for 
cracking  of  human  waste  and  for  the  purification  of  urine 
by  freezing,  if  these  processes  are  used. 
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New  York  U.  Coll,  of  Engineering,  N.  Y. 

THE  ENGINEERING  BIOTECHNOLOGY  OF  HANDLING 
WASTES  RESULTING  FROM  A  CLOSED  ECOLOGICAL 
SYSTEM.  HANDLING  AIR  CONTAMINANTS  RESULT¬ 
ING  FROM  A  CLOSED  ECOLOGICAL  SYSTEM,  by  G. 
Palevsky.  July  1957,  14p.  incl.  refs.  (AFOSR-TN-58- 
269)  (AF  18(603)71)  AD  154170;  PB  137797 

Unclassified 

A  review  of  the  literature  on  air  contaminants  in  closed 
systems  Is  given.  Problems  associated  with  the  control 
of  temperature,  humidity,  air  motion,  foreign  matter, 
microorganisms  and  the  balancing  of  the  C02  -  02  ratio 

are  discussed.  Some  methods  of  dealing  with  these  prob 
lems  are  suggested. 


NYU. 11:006 

New  York  U.  Coll,  of  Engineering,  N.  Y. 

THE  ENGINEERING  BIOTECHNOLOGY  OF  HANDLING 
WASTES  RESULTING  FROM  A  CLOSED  ECOLOGICAL 
SYSTEM.  SKIN  EXCRETIONS,  by  W.  T.  Ingram.  Oct. 
1957,  8p.  (AFOSR-TN-58-270)  (AF  18(603)71) 

AD  154171  Unclassified 

A  review  is  presented  of  the  chemical  composition  of 
sweat  (S.  Robinson  and  A.  H.  Robinson.  Physiol.  Rev., 
v.  34:  202-220,  1954).  Sweat  glands  release  many  elec¬ 
trolytes,  organic  acids  and  compounds,  and  inorganic 
salts  in  minute  quantities.  Sebaceous  gland  secretions 
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are  mixed  with  sweat.  The  fatty,  oily  material  contains 
in  small  quantities  cholesterol,  some  of  the  simpler  fat¬ 
ty  acids,  fatty  acid  esters,  albumins,  and  inorganic  salts. 
Hie  aim  of  this  review  is  to  classify  and  suggest  means 
of  dealing  with  the  waste  products  present  in  skin  ex¬ 
cretions 


NYU. 11:007 

New  York  U.  Coll,  of  Engineering,  N.  Y. 

THE  ENGINEERING  BIOTECHNOLOGY  OF  HANDLING 
WASTES  RESULTING  FROM  A  CLOSED  ECOLOGICAL 
SYSTEM,  by  W.  T.  Ingram.  Feb.  1958,  22lp.  incl.  refs. 
(AFOSR-TR-58-148)  (AF  18(603)71)  AD  162277; 

PB  143122  Unclassified 

This  report  is  directed  to  an  examination  of  the  status 
of  existing  information  and  the  areas  of  research  re¬ 
quiring  attention  in  connection  with  the  handling  of 
wastes  resulting  from  human  occupancy  of  a  closed  eco¬ 
logical  system.  Probable  wastes  to  be  handled  are  clas¬ 
sified.  Hie  problems  related  to  handling  and  treatment 
and  to  cycling  and  reuse  of  treated  end  products  in  liq¬ 
uid,  solid,  and  gaseous  form  are  discussed.  Five  de¬ 
tailed  reports  discussing  the  present  status  of  knowl¬ 
edge  of  wastes  handling  in  closed  systems  are  included 
as  appendices.  Areas  of  research  and  development  are 
suggested  with  respect  to  skin  excretions,  algae,  culture, 
carbon  dioxide  conversion  to  oxygen,  the  handling  of 
closed  space  air,  and  the  handling  of  bodily  and  other 
wastes.  A  master  file  of  174  annotated  references  and 
an  alphabetical  author  index  to  those  references  are  in¬ 
cluded.  (Hie  5  detailed  repts.  included  in  the  appen¬ 
dices  are  also  published  separately,  see  item  nos. 

NYU.  11:001,  002,  004-006) 


NYU. 12:001 

New  York  U.  Dept,  of  Chemistry,  N.  Y. 

REACTION  KINETICS,  THERMODYNAMICS,  AND 
TRANSPORT  IN  THE  HYDROGEN-BROMINE  SYSTEM. 

A  SURVEY  OF  PROPERTIES  FOR  FLAME  STUDIES,  by 
E.  S.  Campbell  and  R.  M.  Fristrom.  1957  [62]p.  incl. 
diagrs.  tables,  refs.  (AFOSR-TN-57-675)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  49(638)169  and  Bureau  of  Ordnance  under  NOrd-7386 
and  NOrd- 15884)  AD  136665  Unclassified 

Also  published  in  Chem.  Rev.,  v.  58:  173-234,  Apr.  1958. 

Flame  theory  and  experimental  techniques  have  advanced 
to  the  point  where  direct  comparison  of  theory  and  exper¬ 
iment  should  be  possible.  This  review  was  undertaken 
to  aid  these  studies  by  collecting  and  evaluating  the  in¬ 
formation  required  for  a  detailed  theoretical  analysis 


of  the  hydrogen-flame.  Included  are  83  domestic  and 
foreign  references  covering  open  and  published  litera¬ 
ture  during  a  time  period  from  1871  to  1957. 


NYU.06:023 

New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

THE  ASYMPTOTIC  THEORY  OF  SOLUTIONS  OF 

Au  +  k^u  =  0,  by  W.  L.  Miranker.  Apr.  1957,  48p.  incl. 
refs.  (Research  rept.  no.  BR-21)  (AFOSR-TN-57-130) 
(AF  18(600)367;  continued  by  AF  49(638)229) 

AD  120486;  PB  126039  Unclassified 

Part  I  also  published  in  Jour.  Math,  and  Mech.,  v.  6: 
847-858,  Nov.  1957. 

Part  II  also  published  in  Communications  ,i.  Pure  and 
Appl.  Math.,  v.  10:  491-502,  Nov.  1957. 

Part  HI  also  published  in  Ann.  Math.,  v.  67:  72,  1958. 

Furt  IV  also  published  in  Archiv.  Rational  Mech.  and 
Analysis,  v.  1:  139-153,  1957. 

The  subject  of  this  report  is  the  asymptotic  theory  of  so- 

2 

lutions,  u,  of  the  reduced  wave  equation,  Au  +  k  u  *  0,  de¬ 
fined  in  infinite  domains.  In  Part  1,  new  proofs  are 
furnished  of  three  well-known  theorems  concerning  u. 
These  are  Rellich's  growth  estimate,  the  uniqueness 
theorem  for  the  exterior  boundary-value  problem,  and 
the  representation  theorem.  A  new  result,  the  represen¬ 
tation  theorem  for  u  when  the  boundary  of  the  domain  of 
definition  of  u  is  infinite,  is  also  given.  In  Part  2, 
Rellich's  growth  estimate  is  extended  to  solutions  of  the 
2 

equation  Av  +  k  (x)v  >=  0.  From  this  result  it  was  possi¬ 
ble  to  deduce  various  uniqueness  and  representation  the¬ 
orems  for  solutions  of  this  equation.  In  Part  3,  it  is 
shown  that  the  normal  boundary  values  of  a  radiating  so- 
2 

lution,  u,  of  Au  +  k  u  -  0  is  bounded  by  a  homogeneous 
quadratic  functional  of  its  boundary  values.  This  result 
combined  with  the  representation  theorem  for  u  yields 
2 

an  L  -maximum  principle  for  u.  Finally,  in  Part  4,  the 
behavior  of  u  when  the  parameter  k  becomes  large  is 
considered.  The  method  of  G.  Birkhoff  is  explained  for 
obtaining  formal  asymptotic  expansions  for  u,  and  deduce 
several  results  concerning  the  existence  and  validity  of 
these  formal  expansions.  (Contractor’s  abstract) 


NYU. 06:024 

New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

HILLS  EQUATION.  PART  I.  GENERAL  THEORY,  by 
W.  Magnus  and  A.  Shenitzer.  June  1957,  42p.  (Research 
rept.  no.  BR-22)  (AKOSR-TN-57-291)  (AF  18(6001367) 
AD  132362  Unclassified 
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A  detailed  account  is  presented  of  the  elements  of  the 
theory  of  Hill's  equation,  and  a  brief  rerlew  is  given  of 
the  results  and  applications  which  have  been  made.  Hie 
elementary  parts  of  the  theory  are  developed,  and  com¬ 
plete  proofs  of  all  results  are  given.  Hie  review  of  re¬ 
sults  provides  a  guide  to  literature  on  special  cases  and 
their  applications  to  mechanical  and  electrical  problems. 


NYU.06:025 

New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

EXPANSIONS  FOR  PRODUCTS  OF  TWO  WHITTAKER 
FUNCTIONS,  by  F.  M.  Ragab.  July  1957,  13p.  (Re¬ 
search  rept.  no.  BR-23)  (AFOSR-TN-57-419)  (AF  18- 
(600)367)  AD  132498  Unclassified 

Whittaker  functions  and  E -functions  are  expanded  in 
terms  of  products  of  these  functions.  Also,  products  of 
two  Whittaker  functions  or  two  E-functions  are  expanded, 
in  series  involving  these  functions.  Hie  variable  is  the 
same  in  all  terms  of  the  series  and  the  values  of  the  pa¬ 
rameters  differ  by  integers.  (Contractor's  abstract) 


NYU.06:026 


New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

SOME  FORMULAS  FOR  THE  PRODUCTS  OF  E- 
FUNCTIONS  AND  WHITTAKER  FUNCTIONS,  by  F.  M. 
Ragab.  Sept.  1957,  8p.  (Research  rept.  no.  BR-24) 
(AFOSR-TN-57-582)  (A F  18(600)367)  AD  136570 

Unclassified 


The  following  integral,  which  is  a  product  of  Whittaker 
,unctlon8  'oexp[Hx  +  ^]Wk>m(5)dx. 


V  -  D(-k+m)  I7-k-m) 

It*  -k+m)ri(*-k-ro) 


If* 


e/b  W 


2k+f,2m 


(2/b), 


is  generalized  in  terms  of  another  Whittaker  function, 
which  is  deduced  as  a  particular  case  from  the  formula 
for  MacRobert's  E-function.  Proof  is  established  for 
this  multiple  Integral  by  showing  the  product  of  the  E- 
functions  is  essentially  an  E-function. 


NYU.06:027 

New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

BASIC  MATHEMATICAL  RESEARCH  FOR  ELECTRO¬ 
MAGNETIC  THEORY,  by  M.  Kline.  June  15,  1952- 
June  14,  1958  [17]p.  incl.  refs.  (Research  rept.  no.  BR- 
25)  (AFGSR-TR-58-80)  (AF  18(600)367) 

AD  158369;  PB  138985  Unclassified 


Mathematical  tools  in  the  fields  of  ordinary  and  partial 
differential  equations,  Integral  equations,  special  func¬ 
tions,  and  asymptotic  series  solutions  of  electromagnetic 
problems  are  investigated.  A  determinant  of  infinite  or¬ 
der  which  arises  when  a  solution  of  Mathieu's  equation 

m 

is  expressed  in  the  form  y  *  £  cnexp(i2nx)  is  considered. 

Hie  relationship  between  Hill's  determinant  and  the  val¬ 
ues  of  the  solutions  is  shown  (Lem  no.  NYU.06:001;  item 
no.  NYU.06;024).  Conditions  are  stated  under  which  gen¬ 
eral  operators  L  occurring  in  equations  such  as  Lx  *  a 
possess  the  property  of  having  a  closed  range  in  the 
Hilbert  space  (item  no.  NYU.06:018).  On  the  assumption 
that  the  atmosphere  is  horizontally  stratified  so  that  the 
dielectric  tensor  varies  in  one  direction  only,  Maxwell's 
equations  applied  to  this  anisotropic  medium  can  be  re¬ 
duced  to  a  system  of  4  first-order  linear  ordinary  differ¬ 
ential  equations  in  which  4  of  the  6  components  of  E  and  H 
are  the  dependent  variables  (item  no.  NYU.06:003;  item 
no.  NYU.06:012).  Portions  of  the  theory  of  partial  differ¬ 
ential  equations  which  have  a  bearing  on  electromagnetic 
problems  are  studied  (item  no.  NYU.06:002;  item  no. 

NYU. 06:013;  item  no.  NYU.06:014).  New  methods  of  solv¬ 
ing  the  Wiener,  Hopf,  and  Fredholm  integral  equations 
are  considered  (item  no.  NYU.06:015;  item  no.  NYU.06: 
017;  item  no.  NYU.06:022).  Addition  theorems  for  Bessel 
and  Legendre  functions,  spherical  harmonics,  Mathieu 
functions  and  other  special  functions  are  considered,  and 
are  adapted  to  a  particular  transformation  of  coordinates 
(item  no.  NYU.06:020;  item  no.  NYU.06:021).  Special 
functions  called  Whittaker  functions  and  E -functions 
are  expanded  (item  no.  NYU.06:025;  item  no.  NYU.06: 
026).  Asymptotic  series  solutions  of  Maxwell's  equa¬ 
tions  are  presented  (item  no.  NYU.06:009;  item  no.  NYU. 
06:016;  item  no.  NYU.06:023). 


NYU.  13:001 

New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

DE  TERMINAHON  OF  BUCKLING  CRITERIA  BY 
MINIMIZATION  OF  TOTAL  ENERGY,  by  S.  Lubkin. 

July  1957,  60p.  incl.  diagrs.  (Rept.  no.  IMM-NYU  241) 

(A  FOSR-TN-57-579)  (AF  49(638)161)  AD  136567 

Unclassified 

With  the  assumption  of  constancy  of  the  elastic  constants 
in  Hooke's  Law  over  the  range  of  strains  Involved,  but 
no  limitation  upon  magnitude  of  strains  or  displacements, 
formulae  for  strain  energy  are  derived  for  several  cases 
of  Interest.  Exact  buckling  criteria  are  derived  from 
the  effect  of  small  perturbations,  from  displacements  in 
an  unbuckled  state,  upon  the  total  energy.  This  method 
is  applied  to  (1)  a  column  of  rectangular  section,  com¬ 
pressed  so  as  to  keep  its  end  flat  and  parallel  to  their 
original  position;  (2)  a  hollow  circular  cylinder,  sub¬ 
jected  to  uniform  pressure  on  its  outer  surface;  and  (3)  a 
hollow  sphere,  subjected  to  uniform  external  pressure. 

In  all  cases,  for  thin  sections,  results  agree  with  those 
derived  by  other  means.  It  is  shown  that  with  the  given 
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assumption,  a  buckling  or  critical  load  always  exists, 
no  matter  what  the  geometric  proportions.  As  an  Inter¬ 
esting  sidelight,  It  is  also  shown  that  a  finite  pressure 
may  expand  the  cylinder  or  sphere  to  infinity.  (Con¬ 
tractor's  abstract) 


NYU.13-.002 

New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

ON  FINITE  DEFORMATIONS  OF  AN  ELASTIC 
ISOTROPIC  MATERIAL,  by  F.  John.  Oct.  1958  [88]p. 
inc.l.  diagrs.  (Rept.  no.  IMM-NYU  250)  (AFOSR-TN- 
58-955)  (AF  49(638)181)  AD  205348;  PB  138255 

Unclassified 

Finite  deformations  of  ideal  elastic  materials  are 
mathematically  analyzed.  A  geometric  analysis,  inde¬ 
pendent  of  the  physical  properties  of  materials,  was 
made  for  the  case  of  a  square  plate  of  side  a  and  thick¬ 
ness  h,  where  h  *  a.  Analysis  of  the  equation 

|f(x)  -  g(x)l  «  M<a2/h  shows  that  a  deformation  of  a 
plate  differs  from  a  rigid  motion  by  a  quantity  of  order 
fa,  unless  the  thickness  h  of  the  plate  is  small  in  com¬ 
parison  to  its  width  a.  For  thin  plates  the  components 
of  displacement  tangential  to  the  plate  stay  of  order  ca 

while  the  normal  components  can  be  of  order  «a  /h. 
Ttie  amount  is  measured  by  which  the  transformation  f 
differs  from  a  rigid  motion  g  by  the  maximum  of  f  -  g. 
An  exposition  is  given  of  the  classical  equations  for 
ideal  elastic  isotropic  materials.  Stress-strain  rela¬ 
tions  and  changes  in  potential  energy  resulting  from 
changes  in  the  transformation  x'  -  f(x)  are  analyzed. 
Equations  are  derived  lor  bending  of  tiiin  plates  using 
Lagrange  coordinates.  The  complete  system  of  differ¬ 
ential  equations  for  the  first  non-vanishing  quantities 
constitutes  what  may  be  considered  as  the  differential 
equations  for  thin  plates.  Differential  equations  for 
the  lowest  order  non-vanishing  quantities  are  found  to 
Involve  only  2  material  constants,  the  Lam«-constants 
X  and  P.  (ASTIA  abstract) 


KYU.14-.001 

New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

THE  COEXISTENCE  PROBLEM  FOR  HILL'S  EQUA¬ 
TION,  by  S.  Winkler  and  W.  Magnus.  July  1958,  Wlp. 
incl  diagrs.  refs.  (Reeearch  rept  no.  BR-26)  (AFOSR- 
TN-58-660)  (AF  49(638)229)  AD  182191 

Unclassified 

Hill's  equation  with  a  periodic  coefficient  of  period  » 
is  investigated.  The  problem  of  the  coexistence  of  two 
linearly  Independent  eolutions  with  period  *  or  2*  le 
considered,  and  aU  known  cases  in  which  such  a  co¬ 
existence  occurs  are  shown  to  be  special  cases  of  a 
four-parametric  equation  which  can  be  transformed  into 
an  equation  of  Hill's  type.  Also,  the  question  of  the 


existence  of  solutions  admitting  a  terminating  Fourier 
expansion  is  investigated,  and  partial  answers  provided. 
(Contractor's  abstract) 


NYU. 14:002 

New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

TRANSCENDENTAL  EQUATIONS  IN  ELECTROMAG¬ 
NETIC  THEORY,  by  L.  Kotin  and  W.  Magnus.  Aug. 

1956,  38p.  (Research  rept.  no.  BR-27)  (AFOSR-TN- 
56-749)  (AF  49(638)229)  AD  201501;  PB  138062 

Unclassified 

Also  published  in  Numerische  Mathematik,  v.  2:  228, 
1960. 

The  problem  of  determining  the  zeros  of  the  Hankel 
function  H*(x)  for  fixed  real  x  and  variable  (complex)  v 

plays  a  role  in  propagation  theory  and  in  the  theory  of 
diffraction  by  a  metallic  sphere.  The  equation 

HJ(x)  =>  0  defines  v  as  a  function  of  x.  The  qualitative 

behavior  of  this  function  (for  x  >  0)  is  determined  for 
all  x  *  1/4.  Complex  values  of  x  are  also  considered. 

In  the  case  of  a  sphere  of  finite  conductivity,  the  corres¬ 
ponding  transcendental  equation  is  similarly  treated. 
(Contractor's  abstract) 


NYU.15-.001 

New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

STATISTICAL  MECHANICS  OF  COUPLED  PARTICLES 
IN  THE  SCHRODINGER  REPRESENTATION,  by  R.  H. 
Kralchnan.  Aug.  5,  1958  [6]p.  incl.  diagrs.  (AFOKR- 
TN-58-692)  (AF  49(638)341)  AD  215307  Unclassified 

AIjo  published  in  Phys.  Rev.,  v.  112:  1058-1057,  Nov. 

is,  m. 

A  perturbation  treatment  is  presented  for  the  operator 
u(t)  giving  the  evolution  of  the  state  vector  of  a  system 
of  N  particles  coupled  by  2-body  forces.  The  total 
Hamiltonian  is  divided  Into  a  diagonal  part  HQ  and  off- 

diagonal  part  H^  In  the  representation  with  N-particle 
plane  -wave  states  as  baste.  An  effective  pair-interaction 
operator  Hj  is  defined  which  Includes  "vertex"  correc¬ 
tions  of  all  orders,  and  the  off-diagonal  part  of  u  in  ex¬ 
pressed  exactly  by  an  expansion  which  lnvolvee  only 

Hj  and  the  exact  diagonal  part  of  u.  A  closed  set  of 
equations  determining  Hj  and  the  diagonal  part  of  u 

are  obtained  by  retaining  only  the  leading  terms  in  the 
expansion.  These  equations  include  all  the  corrections 
Included  in  the  Brueckner  approximation  and,  In  addition. 
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they  contain  3-body  effects,  iterated  to  all  orders, 
which  are  omitted  in  that  approximation.  No  appeal  has 
been  made  to  one-to-one  correspondence  between  the 
eigenstates  of  HQ  and  those  of  the  total  Hamiltonian, 

and  the  ground  state  plays  no  special  role.  The  con¬ 
nection  with  statistical  mechanics  follows  since  the 
partition  function  is  Tr[u(-i/kT)].  The  theory  simplifies 
greatly  for  very  large  N.  (Contractor's  abstract) 

NYU..' 5:002 

New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

STATISTICAL  MECHANICS  OF  COUPLED  BOSONS  IN 
THE  HEISENBERG  REPRESENTATION,  by  R.  H. 
Kraichnan.  Aug.  5,  1958,  5p.  incl.  diagrs.  (AFOSR-TN- 
58-693)  (AF  49(638)341)  AD  215308  Unclassified 

Also  published  in  Phys.  Rev.,  v.  112:  1054-1055,  Nov.  15, 

his: 

A  system  of  bosons  Interacting  by  2-body  forces  is 
treated  in  momentum  space  in  the  Heisenberg  repre¬ 
sentation,  assuming  a  statistically  homogeneous  and 
stationary  state.  The  principle  of  weak  statistical  de¬ 
pendence  of  different  momentum  inodes,  previously 
applied  to  turbulence  dynamics,  is  used  to  obtain  an 
exact  expansion  expressing  quadriUnear  (2-body) 
time-displaced  correlation  functions  of  the  second- 
quantized  field  variables  in  terms  of  bilinear  time-dis¬ 
placed  correlation  functions  and  average  impulse- 
response  functions.  The  last-named  functions  are  de¬ 
fined  in  terms  of  the  exact  Green’s  operator,  for  infini¬ 
tesimal  sources,  of  the  nonlinear  Heisenberg  equations 
of  motion.  A  set  of  coupled  integral  equations  are  then 
obtained  which  determine  both  the  bilinear  correlation 
functions  and  the  response  functions.  By  retaining 
in  these  equations  only  the  lowest  terms  ir,  the  cited 
expansion,  a  theory  is  obtained  which  includes  particle 
"self-energy"  interactions  with  the  medium  of  all 
orders.  A  modification  of  the  theory  is  briefly  outlined 
which  Includes,  at  finite  temperatures,  all  the  processes 
described  at  absolute  zero  by  the  Bruerkner  approxima¬ 
tion  and,  in  addition,  3-body  effects,  iterated  to  all 
orders,  which  are  omitted  in  that  approximation. 
(Contractor’s  abstract) 
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New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

HIGHER  ORDER  INTERACTIONS  IN  HOMOGENEOUS 
TURBULENCE  THEORY,  by  R.  H.  Kraichnan.  [1958] 

] 2]p.  incl.  diagrs.  (AF  49(638)341)  Unclassified 

Published  in  Phys.  Fluids,  v.  1:  358-359.  July-Aug. 
1958. 

In  an  earlier  paper  by  Kraichnan  (Phys.  Rev.,  v.  109 
1407-1422,  Mar.  1,  1958)  a  theory  of  homogeneous 


turbulence  was  developed  from  the  two  statistical 
assumptions  of  weak-dependence  and  direct-interaction. 
Further  work  is  now  described  which  suggests  that  the 
second  assumption  is  more  properly  termed  the  direct- 
interaction  approximation,  it  yields  the  leading  nonlinear 
terms  in  a  pair  of  coupled  integral  equations  for  the  time- 
covariance  and  impulse-response  functions  of  the 
Fourier  amplitudes  of  the  velocity  field.  The  full  equa¬ 
tions  contain,  in  addition,  sums  over  higher  order  con¬ 
tributions.  It  is  conjectured  that  the  direct  interaction 
approximation  quite  likely  is  a  good  one  at  all  Reynolds 
numbers.  The  theory  is  supported  by  application  to  a 
model  system  for  which  an  exact  solution  for  comparison 
can  be  obtained  by  other  means. 


NYU.  15:004 

New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 

STATISTICAL  MECHANICS  OF  MANY-BODY  SYS¬ 
TEMS  (Abstract),  by  R.  H.  Kraichnan.  [1958]  [2]p. 
(Bound  with  its  AFOSR-TR-58-125;  AD  162274) 

(AF  49(638)341)  Unclassified 

Presented  at  Conf.  on  Ion  and  Plasma  Research, 
Maryland  U.,  College  Park,  Sept.  30-Oct.  2,  1958. 

Tliis  research  is  concerned  with  the  appUcation  to 
quantum-mechanical  and  classical  many-body  problems 
of  new  statistical-mechanical  methods  employed  suc¬ 
cessfully  in  turbulence  theory.  These  methods  are 
equally  valid  for  equilibrium  states,  strongly  non-equi¬ 
librium  states,  and  strongly  dissipative  states. 


NYU.07:003 

New  York  U.  Physics  Dept.,  N.  Y. 

PERSISTENT  INTERNAL  POLARIZATION,  by  H,  P. 
Kallmann.  Progress  rept.  no.  6,  Vol.  i  (Annual)  Oct. 

15,  1955-Oct.  14,  1956.  June  1957,  B0p.  incl.  diagrs. 
tables.  (AFOSR-TN-57-371)  (AF  18(600)1004) 

AD  132443  Unclassified 

Persistent  Internal  Polarization  (PIP)  Effects  in  Various 
An-Cd  Phosphors:  The  dark  decay  and  release  of  polari- 
zatlon  of  light  were  experimentally  found  to  obey  the 
following  respective  laws. 

d"(t)  =  _  Kn(tp)  ^  _  Kcr(t0>  ^  Ao(J)  =  _  =  _c(t)2 

dt  lt»  t  dr  (t+3)2  no,4 

t  represents  time  after  termination  of  the  polarizing 
process;  r,  the  light-release  time  scale;  to>  the  time  at 

which  polarization  is  first  determined  either  by  light 
release  or  electrode  lifting;  K  and  are  the  character¬ 
istic  constants  associated  with  the  dark-decay  and  light- 
release  processes,  respectively:  and  o(t),  r>(tQ),  c(r), 
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and  cr^  represent  the  charge  densities  of  polarization  in 
a  sample  during  t,  iQ,  r,  and  when  r  =  0,  respectively. 

Further  Development  of  the  Phenomenological  Model: 

The  double  charge  layer  model  was  a  good  approxima¬ 
tion  to  the  type  of  polarization  encountered  in  K  powders. 
niictaiMr-i  Effects  in  Ciiwaxed  K  Powdarb.  Prod  was 
obtained  that  polarization  density  is  nearly  independent 
of  field  strength  but  depends  only  on  the  polarizing 
voltage.  Thickness  Effects  in  Wax  Impregnated  Samples: 
Measurements  on  K  powders  indicated  that  polarization 
is  not  of  a  grain  nature.  Dilute  Powder  Suspensions  in 
Different  Matrices:  The  charge  transfer  from  grain 
to  grain  and  its  separation  over  many  grains  was 
studied.  Charge  Injection  in  Wax  Impregnated  Samples: 
Qualitative  measurements  were  made  of  the  detection 
of  charge  injection  in  waxed  K  powders.  IR  Effects  in 
Unwaxed  K  Powders:  A  quenched  powder  can  be  excited 
by  IR  even  for  wavelengths  longer  than  those  used 
daring  the  quench. 


NYU.07:004 

New  York  U.  Physics  Dept.,  N.  Y. 

VFL'SISTFNT  INTFl’NA!  ROIAKIYVIION  by  H.  I. 
Kallmann.  Progress  rept.  no.  6,  Vol.  II  (Annual)  Oct. 

15,  1955-Oct.  14,  1956.  June  1957,  80p.  lncl.  diagrs. 
tables.  (AFOSR-TN-57-375)  (AF  18(600)10041 
AD  132449  Unclassified 

The  Polarization  of  Single  CdS  Crystals:  Large  PIP 
effects  were  found  In  single  CdS  crystals.  These  effects 
could  be  almost  completely  masked  by  the  induction  of 
photocurrents  unless  piecautluns  were  taken.  Visible 
_  2 

radiations  as  low  as  10  n  w/sq  cm  nullified  the  separa¬ 
tion  of  charge  almost  immediately.  IR  wavelengths 

-8 

could  be  used  to  produce  polarization  to  2  or  3  x  10 
coul/sq  cm  with  a  200-v  polarizing  voltage.  This  po¬ 
larization  had  a  persistence  of  several  days.  Polariza¬ 
tion  Process  in  Anthracene:  Anthracene  layers  of  al¬ 
most  single-crystal  structure  were  developed  which 
were  suitable  for  use  in  investigating  the  build-up  and 
distribution  of  the  polarization.  The  internal  field  dis¬ 
tribution  in  these  layers  was  measured,  and  information 
was  obtained  concerning  how  the  change  set  free  in 
anthracene  is  transferred  to  adjacent  layers. 


NYU. 07:005 

New  York  U.  Physics  Dept.,  N.  Y. 

A  PHOSFHOR  MEMORY-PERSISTENT  INTERNAL 
POLARIZATION,  bv  H.  [  P.]  Kallmann  and  J.  Rennert. 
(1957]  [7]p.  inch  table.  (AF  18(600)1004) 

Unclassified 

It  may  be  seen  readily  that,  with  internal  polarization 
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voltages  in  the  order  of  10  V  and  charge  concentrations 

-7  2  2 

of  about  10  coulombs/cm  ,  energies  oi  about  10 

2 

ergs/cm  can  be  stored  in  these  materials.  Thicknesses 
of  the  phosphor  layers  are  tenths  mm.  It  should  be  noted 
here  that  these  persistent  internal  polarization  materials 
are  sensitive  t  j  radiation  of  wave  lergths  as  short  as 
fractions  of  Angstrom  units  to  as  far  in  the  infrared  as 
microns.  The  state  of  excitation  decays  only  slowly  in 
some  materials.  In  such  cases  it  is  actually  possible 
to  polarize  a  sample  by  applying  a  voltage  to  it  subse¬ 
quent  to  excitation.  The  broad  sensitivity  spectrum,  the 
considerable  amount  o' energy  which  can  be  stored  and 
the  flexibility  of  the  methods  for  obtaining  polarization 
and  releasing  it  may  be  exploited  in  memory  devices, 
electrophotography,  dosimetry  and  infrared  work.  Some 
of  these  practical  objectives  have  already  been  reduced 
to  practice.  (Contractor's  abstract) 


NYU. 07:006 

New  York  U.  Physics  Dept.,  N.  Y. 

PERSISTENT  INTERNAL  POLARIZATION  AND 
APPLICATIONS,  by  H.  [P.]  Kallmann  and  J.  Rennert. 
[1957)  [R]p.  Inch  diagrs,  table.  ( A F  1 8(6(10)  1 004] 

Unclassified 

Published  in  Proc.  Symposium  on  The  Role  of  Solid 
State  Phenomena  in  Electric  Circuits,  Polytechnic  Inst, 
of  Brooklyn,  N.  Y.  (Apr.  23-25,  1957),  N.  Y.,  Inter¬ 
science  Publishers,  1957,  p.  325-332. 

In  this  survey,  practical  applications  of  persistent  in¬ 
ternal  yoterteirttoK  (PU  )  Ml  phetueundttett'w  materials 
to  memory  devices  as  well  as  electrophotography  with 
ultraviolet,  visible  and  infrared  radiation  are  discussed. 
The  phvn.menirn  lb-elf  which  hat  been  kmwn  fur  a  i.«g 
time  as  an  interfering  effect  in  photoconductivity  studies 
has  been  investigated  extensively  at  New  York  U.  The 
results  oi  these  findings  are  summarized  and  the  prac¬ 
tical  applications  are  described.  (Contractor's  abstract) 


NYU.07:007 

New  York  U.  Physics  Dept.,  N.  Y. 

ELECTRIC  FIELD  DISTRIBUTION  IN  POLARIZED 
PHOTOCONDUCTORS,  by  H.  P.  Kallmar.  and  J.  R. 
Freeman.  [1958]  [3]p.  inch  diagrs.  table.  [AF  18(600)- 
1004]  Unclassified 

Published  in  Phys.  Rev.,  v.  109:  1506-1508,  Mar.  1, 
1938. 

Persistent  internal  polarization  is  shown  to  result  from 
the  accumulation  of  trapped  charge  near  the  surface 
iayers  of  a  photoconductor.  At  equilibrium  it  is  pre¬ 
dominantly  of  a  bulk  nature,  rather  than  being  localized 
in  individual  grains.  The  charge  iayers  are  found  to  be 
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restricted  to  narrow  regions  from  5  to  10  microns 
from  each  surface.  This  distance  Is  almost  independent 
of  sample  thickness  and  polarizing  voltage.  While  the 
external  field  Is  still  applied,  the  equilibrium  state  of 
polarization  Is  such  that  between  the  layers  the  field 
approaches  zero.  This  is  concluded  from  the  fact  that 
the  buildup  and  rolease  of  polarization  proceed  at  the 
same  rate  when  equal  exciting  Intensities  are  used. 
(Contractor's  abstract) 

NYU.  16:001 

New  York  U.  Physics  Dept.,  N.  Y. 

THEORY  OF  TEE  CAVITY  MICROWAVE  SPECTROM¬ 
ETER  AND  MOLECULAR  FREQUENCY  STANDARD, 
by  Y.  Beers.  Sept.  12,  1958  [18]p.  lncl.  diagr.  refs. 

(A FOSR-TN- 58-871)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)259; 
continuation  of  AF  18(600)966  and  Office  of  Naval  Re¬ 
search  under  Nonr-28535)  AD  203714  Unclassified 

Also  published  In  Rev.  Sclent  Instruments,  v.  30:  9-16, 
Jan.  1959. 

A  short  section  of  a  wave  guide  is  considered  as  a  non¬ 
resonant  absorption  cell  and  then  as  a  resonant  cavity. 

It  is  shown  ttau  the  latter  gives  z  better  slgnal-to-noise 
ratio  by  a  factor  which  depends  upon  the  relative  In¬ 
tensity  of  the  various  noise  sources  but  which  Increases 
with  the  Q.  It  Is  shown  that  the  voltage  slgnal-to-noise 
ratio  Is  proportional  to  the  square  root  of  the  product 
of  the  volume  and  the  Q  and  otherwise  ie  Independent  of 
the  shape.  This  result  leads  to  the  conclusion  that  It  Is 
possible  in  theory  to  build  microwave  spectrometers 
having  signal-to-noioe  ratios  some  50  db  larger  or  ca¬ 
pable  of  detecting  absorption  coefficients  some  300 
times  smaller  than  spectrometers  which  are  now  widely 
used.  However,  practical  considerations  probably 
would  prevent  all  of  this  advantage  from  being  realized. 
These  results  are  applied  to  a  frequency  stands  re  using 
an  absorption  line.  It  is  shown  that  it  is  possible  to 
build  a  standard  using  the  3,3  line  of  NH,  with  a  frac- 

-12  3 

tional  stability  of  about  4  x  10  over  an  extended 
interval  of  time.  Some  discussion  of  spectrometer*, 
with  long  nun-resonant  cells  is  Included  also.  (Con¬ 
tractor’s  abstract) 

NYU. 16:002 

New  York  U.  Physics  Dept.,  N.  Y. 

THE  COMPARISON  OF  WAVE  GUIDE  AND  CAVITY 
MICROWAVE  SPECTROMETERS  (Abstract),  by  Y. 
Beers.  [1958]  [ljp.  (AF  49(838)259)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  o.  C.,  May  1-3,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  11,  v.  3: 

2l3,  May'  1,'  1958. 


A  short  section  of  wave  guide  Is  considered  alternately 
as  a  true  wave  gride  absorption  cell  terminated  by  Its 
characteristic  impedance  and  as  a  high  Q  resonator. 

With  the  assumption  of  a  detector  which  is  linear  in 
voltage,  which  usually  Is  valid,  it  can  be  shown  that  In 
resonator  operation  the  voltage  slgnal-to-noise  ratio 

1/2 

is  larger  by  a  factor  from  about  (Q/2)  to  about  Q/2, 
depending  upon  whether  or  not  saturation  of  the  sample  is 
imminent  and  upon  how  the  noise  Is  divided  between  the 
oscillator  and  detector.  If  saturation  Is  imminent,  the 
input  voltage  to  the  resonator  must  be  smaller  by  a 
l/2 

factor  of  Q  '  ,  and  then  a  simple  crystal  video  detector 
may  not  be  adequate.  A  variety  of  evidence  indicates 
that  a  considerable  portion  of  the  noise  probably  comes 
from  the  oscillator. 

NYU.  16:003 

New  York  U.  [Physics  Dept]  N.  Y. 

S  BAND  MICROWAVE  SPECTRUM  N15Oj  (Abstract),  by 
J.  Rosenthal.  [1958]  [l]p.  [AF  49(838)259] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  May  1-3,  1958. 

Published  in  Bull.  Amer,  Phys.  Soc.,  Series  n,  v.  3:  214, 
May  1,  lSSli. 

A  rotational  transition  of  N15Oj,  predicted  by  G.  R.  Bird 

has  been  observed  In  the  S  band  microwave  region.  Using 
a  Stark-modulated  spectrometer,  the  following  multtplet 
was  discovered:  (a)  4321,  (b)  4243,  (c)  4082,  (d)  3900, 

(e)  3759,  and  (f)  3661  mc/sec.  The  precision  is  approxi¬ 
mately  1  mc/sec  and  will  be  increased  in  further  meas¬ 
urements.  .  it  is  suggested  that  the  above  are  magnetic 
fine  structure  components  for  the  8^  -  7^  rotational 

transition.  These  data  offer  further  confirmation  of  a 
combination  rule,  arrived  at  independently  by  Bird  and 
C.  C.  I  in.  It  is  seen  that  the  frequency  difference  of 
239  me/ sec  between  lines  (a)  and  (c)  also  holds  for  (d) 
and  (f).  A  search  will  be  made  for  the  22  ,  -21,  , 

transition.  *•  21  3*  0 

NYU. 18:004 

New  York  U.  Physics  Dept.,  N.  Y. 

GROUND-STATE  INVERSION  SPECTRUM  OF  N14D„  by 

3 

G.  Herrmann.  [1958]  [5]p.  lncl.  dtagrs.  tables,  refs. 

[AF  49(838)259]  Unclassified 

Published  In  Jour.  Chem.  Phys..  v.  29:  875-879.  OcL 
1958. 

The  Inversion  spectrum  of  N14Dj  has  been  Investigated 
between  1500  end  1620  mc/sec.  A  revised  formula  for 
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the  rotational  fine  structure  was  obtained  to  fit  17  ob¬ 
served  lines.  Splitting  of  K  =  3  lines  into  two  compo¬ 
nents  was  found  in  good  agreement  with  predicted  val¬ 
ues.  Nitrogen  satellites  were  observed  and  the  values 
(eQq)N  =  4080  *  3  kc/sec  and  a  -  2  ±  2  kc/sec  were  as¬ 
signed  to  the  nitrogen  quadrupole  and  magnetic  coupling 
constants,  respectively.  Hyperflne  structure  due  to  re- 
mova’  of  the  K  degeneracy  was  observed  to  K  -  1  lines. 
Applying  the  theory  of  Hadley,  calculated  and  observed 
line  contours  were  brought  Into  agreement.  Assuming 
cylindrical  symmetry  about  bonds,  the  value  (eQq)^  = 

2X  ±  20  kr/ser  w&f  obtained  f  -r  the  r-_*i  ryiadru- 
pole  coupling  constant.  A  value  c  «  1.9  *  0.5  kc/sec 
was  obtained  for  the  magnetic  coupling  constant  be¬ 
tween  deuteron  spins  and  molecular  rotation. 


Nobel  Inst,  for  Neurophysiology,  Stockholm  (Sweden). 
see  Karolinska  Inst.  Nobel  Inst,  for  Neurophysiology, 
Stockholm  (Sweden). 


Norman  Bridge  Lab.  of  Physics,  Pasadena,  Calif. 

see  California  Inst,  of  Tech.  Ncrman  Bridge  Lab.  of 
Physics,  Pasadena. 
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North  American  Aviation,  Inc.,  Downey,  Calif. 

RESEARCH  ON  STABILITY  AND  TRANSITION  OF  THE 
LAMINAR  BOUNDARY  LAYER  (Unclassified  title),  by 
E.  R.  van  Driest  and  W.  D.  McCauley.  Oct.  1,  1956, 
22p.  lncl.  lllus.  (Rept.  no.  AL-2377)  (AFOSR-TN-57- 
15)  (AF  18(600)786;  continued  by  AF  49(638)250) 

AD  115047  Confidential 


NAA.02.001 

North  American  Aviation,  Inc.  Atomics  International  Div., 
Canoga  Park,  Calif. 

RESEARCH  ON  ELECTRON  ENERGY  STATES  IN 
TRANSITION  METALS,  by  G.  W.  Lehman  and  T.  G. 
Berllncourt.  Final  rept.  Feb.  1,  1956-Feb.  1,  1957 
[27]p.  lncl.  diagrs.  tables,  refs.  (Rept.  no.  Al-1889) 
(AFOSR-TR-57-25)  (AF  18(600)1575)  AD  120499 

Unclassified 

The  energy  band  structure  of  hexagonal  close  packed 
titanium  has  been  worked  out  using  a  modified  Slater- 
Koster  LCAO  approach  for  the  3d  band  and  an  effective 
mass  approach  for  the  4s  band.  The  two-center  inte¬ 
grals  In  the  LCAO  approach  for  Ti  are  taken  as  being 
proportional  to  those  for  N1  derived  by  Wohlfarth  and 


Fletcher.  The  energy  levels  at  300  points  In  the  Brll- 
louin  zone  for  the  3d  band  have  been  obtained  by  diag¬ 
onalizing  a  10  x  10  Hermltian  matrix  with  the  aid  of  an 
IBM  704  Electronic  Digital  Computer.  (A  production  pro¬ 
gram  for  computing  the  wave  functions  in  the  3d  band 
has  also  been  completed.)  A  universal  density  of  states 
was  constructed  from  the  energy  levels.  The  constant  of 
proportionality  mentioned  previously  was  estimated  from 
the  observed  cohesive  energy.  From  this  result,  It  Is 
found  that  3.4  and  0.6  electrons/atom  occupy  the  3d  and 
4s  bands  respectively.  A  3d  band  width  of  about  3.8  ev 
was  found.  The  theoretical  electronic  specific  heat 
(valid  in  the  liauld  helium  temperature  range)  derived 
from  the  density  of  states  curve  at  the  Fermi  level  Is 
about  80%  larger  than  that  observed  by  Smith  and 
Wolcott.  Possible  reasons  for  this  discrepancy  are 
given.  Hall  effect  measurements  have  been  carried  out 
on  pure  polycrystalline  Ti  and  Cu  between  1.2°K  and 
room  temperature.  The  Hall  coefficient  versus  temper¬ 
ature  curves  are  characterized  in  both  metals  by  a  weak 
temperature  dependence  in  the  residual  resistivity  re¬ 
gion;  a  strong  temperature  dependence  In  the  small  an¬ 
gle  electron-phonon  scattering  region;  and  a  weak  tem¬ 
perature  dependence  in  the  linear  resistivity  region. 
Magnetoresistance  measurements  have  been  carried 
out  on  pure  poly  crystalline  TI  and  on  a  single  crystal 
of  Ti  containing  Mn  and  A1  Impurity.  The  former  ex¬ 
hibited  a  very  small  positive  magnetoresistance,  while 
the  latter  exhibited  a  sizeable  negative  magnetoresist¬ 
ance.  Possible  Interpretations  of  these  results  are  dis¬ 
cussed,  and  *h«  experimental  apparatus  and  technique* 
are  described. 


NAA.02:002 

North  American  Aviation,  Inc.  Atomics  International  Div., 
Canoga  Park,  Calif. 

SOME  ELECTRICAL  PROPERTIES  OF  URANIUM, 
TITANIUM,  AND  COPPER  (Abstract),  by  T.  G. 
Berllncourt.  [1957]  [l]p.  (Sponsored  Jointly  by  [Air 
Force  Office  of  Scientific  Research  under  AF  18(600)- 
1575]  and  Atomic  Energy  Commission)  Unclassified 

Presented  at  meeting  of  Amer.  Phys.  Soc.,  Philadelphia, 
Pa.,  Mar.  21-23,  1957. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  D,  v.  2:  136, 
Mar.  21,  1957. 

Hall  effect  measurements  have  been  carried  out  on  poly- 
crystalllne  uranium,  titanium,  and  copper  between  1.2*K 
and  room  temperature.  The  Hall  coefficient  vs  temper¬ 
ature  curves  are  characterized  In  all  three  metals  by  a 
weak  temperature  dependence  In  the  residual  resistiv¬ 
ity  region;  a  strong  temperature  dependence  In  the  small 
angle  electron-phonon  scattering  region;  and  a  weak 
temperature  dependence  In  the  linear  resistivity  region. 
Such  behavior  In  a  simple  metal  like  copper  supports 
the  view  that  the  effect  of  scattering  Is  comparable  to 
the  effect  of  charge  carrier  concentration  even  In  a 
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one-band  metal.  Values  of  the  Hall  coefficient,  R^,  In 
3  ~5 

units  of  cm  /coulomb  z  10  ,  are  listed  below  at  three 
temperatures: 


R4.2“K 

Rir°K 

R300°K 

Uranium 

1.45 

3.9 

4.1 

Titanium 

-4.1 

-0.95 

-0.05 

Copper 

-8.8 

-8.1 

-5.1 

The  results  of  low-temperature  transverse  magneto¬ 
resistance  measurements  on  a  uranium  single  crystal 
for  various  orientations  are  also  reported.  (Contrac¬ 
tor's  abstract) 


NAA.02:003 

North  American  Aviation,  Inc.  Atomics  International  Dlv., 
Canoga  Park,  Calif. 

SIZE  EFFECT  IN  THE  HALL  COEFFICIENT  OF  Cu, 
AND  SUPERCONDUCTIVITY  OF  METASTAB  I  S  U  BASE 
Mo  ALLOYS,  by  T.  G.  BerUncourt.  [1957]  [5]p.  lncl. 
dlagrs.  table.  (Sponsored  jointly  by  [Air  Force  Office 
of  Scientific  Research  under  AF  18(800)1575]  and  Atom¬ 
ic  Energy  Commission)  Unclassified 

Published  In  Proc.  Fifth  Interaat'l.  Conf.  on  Low  Tem¬ 
perature  Phys.  and  Chem.,  Madison,  Wls.  (Aug.  28-31, 
1957),  Madison,  Unlv.  of  Wisconsin  Press,  1958,  p.  492- 
497. 

Measurements  of  the  Hall  coefficient  R  of  several  an¬ 
nealed  polycrystalllne  Cu  strips  of  resistivity  ratio  s  » 
p(273)/p(4.2)  -  450  and  thicknesses  t  ranging  from  0.05 
to  1.6  mm  have  revealed  the  existence  of  a  marked  size 
effect  at  low  temperatures.  Resistivity  and  Hall  meas¬ 
urements  have  been  performed  on  metastable  y(b.c.c.) 
phase  U  base  alloys  containing  5,  10,  and  15  wt  %  Mo. 
The  superconducting  transitions  as  observed  by  resist¬ 
ance  measurements  were  unusally  narrow. 


NAA. 02:004 

North  American  Aviation,  Inc.  Atomics  International  Dlv., 

Canoga  Park,  Calll. 

RESEARCH  ON  ELECTRON  ENERGY  STATES  IN  TRAN¬ 
SITION  METALS,  by  T.  G.  BerUncourt,  G.  W.  Lehman, 
and  R.  R.  Hake.  Final  rept.  May  1,  1957-June  30,  1958. 
July  31,  1958  [35]p.  lncl.  dlagrs.  tables,  refs.  (Rept.  no. 
AI-3051)  (AFOSR-TR-58-109)  (AF  18(600)1575) 

AD  201611  Unclassified 

Measurements  were  made  on  the  Hall  effect,  resistivity, 
and  magnetoreslstlvlty  of  Cu,  Zr,  Ti,  and  Nb  at  about 
1*K  and  room  temperature  and  In  magnetic  fields  up  to 
30  klloguuss.  Results  Indicated  that  the  relationship  be¬ 
tween  electron  transport  properUes  and  electronic 


structure  Is  more  compUcated  than  Is  generally  appreci¬ 
ated.  Anomalous  behavior  was  observed  in  the  Hall  ef¬ 
fect  of  Cu  In  that  kl^e  effects  were  evident  for  sample 
thicknesses  considerably  greater  than  the  generaUy  ac¬ 
cepted  mean  L  vs  path.  Strong  temperature  dependences 
were  observed  '.n  the  HaU  coefficients  of  Cu,  Tl,  and  Zr, 
which  suggests  that  scattering  Is  comparable  with  charge 
carrier  concentration  In  determining  the  Hall  coefficient. 
The  Hall  coefficients  of  Zr  and  Ti  were  found  to  be  ex¬ 
tremely  sensitive  to  Impurity  content.  Comparisons  with 
theory  were  carried  out,  and  It  was  concluded  tliat  exist¬ 
ing  theories  are  not  sufficiently  general  to  account  quan¬ 
titatively  for  the  observed  temperature  and  magnetic 
field  dependences  of  the  HaU  effect  and  resistivity.  Un¬ 
usual  behavior  was  observed  In  the  magnetic  field  Induced 
superconducting  transition  of  Nb.  Apparatus  was  con¬ 
structed  for  the  measurement  of  specific  heats  of  metals 
and  aUoys  In  the  liquid  heUum  temperature  range. 

(ASTIA  abstract) 


NAA. 02:005 

North  American  Aviation,  Inc.  Atomics  International  Dlv., 
Canoga  Park,  CaUf. 

HALL  EFFECT,  MAGNETORESISTANCE,  AND  SIZE 
EFFECTS  IN  COPPEn,  by  T.  G.  BerUncourt.  [June 
1958]  [28]p.  lncl.  dlagrs.  table,  refs.  (Sponsored  Jointly 
by  Air  Force  Office  of  Scientific  Research  under 
AF  18(600)1575  and  Atomic  Energy  Commission) 

Unclassified 


Also  pubUshed  in  Phys.  Rev.,  v.  112:  381-387,  Oct.  15, 
195S: 


Measurements  of  the  Hall  coefficient  of  several  an¬ 
nealed  polycry stalUne  Cu  strips  of  resistivity  ratio  P 
(273*K)/p(4.2“K)~450  and  thicknesses  ranging  from  0.05 
to  1.6  mm  have  revealed  the  existence  of  a  marked  size 
effect  at  low  temperatures.  The  effect  Is  orders  of  mag¬ 
nitude  greater  than  that  to  be  expected  on  the  basis  of 
free  electron  theory.  It  is  suggested  that  earUrr  low- 
temperature  data  on  the  Hall  effect  of  thin  high -purity 
samples  are  subject  to  uncertainties  arising  from  such 
effects.  Size  effects  were  also  evident  in  the  transverse 
magnetoresistance.  At  high  fields,  a  tendency  toward 
saturation  In  the  transverse  magnetorc  slstance  was  ob¬ 
served  tor  thick  samples.  The  temperature  dependence 
of  the  Hall  coefficient  has  also  been  studied.  (Contrac¬ 
tor's  abstract) 


NAA. 02:006 

North  American  Aviation  Inc.  Atomics  International  Dlv., 
Canoga  Park,  CaUf. 

HALL  EFFECT,  RESISTIVITY,  AND  MAGNETORESIS¬ 
TIVITY  OF  Th.  U,  Zr,  Tl,  AND  Nb,  by  T.  G. 
BerUncourt.  [Dev.  1958]  [35]p.  lncl.  dlagrs.  tables, 
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refa.  (Sponsor?d  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  18(600)1575  and  Atomic  Ener¬ 
gy  Commission)  Unclassified 

Also  published  In  Phys.  Rev.,  v.  114:  969-977,  May  15, 
1959. 

The  Hall  effect,  resistivity,  and  magnetoresistivity  of 
Th,  U,  Zr.  Ti,  and  Nb  have  been  studied  at  temperatures 
between  ~1°K  end  room  temperature  and  In  magnetic 
fields  up  to  30  kllogauss.  Strong  temperature  and  purity 
dependences  were  observed  in  the  Hall  coefficients  of  U, 
Ti,  and  Zr.  In  addition,  the  Hall  coefficient  of  Zr  was 
strongly  dependent  upon  magnetic  field  strength  at  liquid 
helium  temperatures.  Comparisons  with  theory  have 
been  carried  out,  and  it  is  concluded  that  existing  theo¬ 
ries  are  not  sufficiently  general  to  account  quantitatively 
for  the  observed  temperature  and  magnetic  field  de¬ 
pendences  of  the  Hall  effect  and  resistivity.  Unusual  be¬ 
havior  was  observed  In  the  magnetic-fleld-lnduced  su¬ 
perconducting  transition  of  Nb.  (Contractor's  abstract) 


NAA.03:001 

North  American  Aviation,  Inc.  Missile  Development  Div., 
Downey,  Calif. 

ON  MASS  TRANSFER  NEAR  THE  STAGNATION  POINT, 
by  E.  R.  van  Driest.  June  1,  1957,  20p.  lncl.  dlagre. 
(Rept.  no.  AL-25F3)  (AFOSR-TN-57-458)  (AF  49(838)- 
250;  continuation  of  AF  18(600)7861  AD  136449 

Unclassified 

Heat  transfer  with  blowing  near  the  stagnation  point  Is 
computed  by  first  analyzing  the  problem  for  the  flat 
plate  without  pressure  gradient  and  then  converting  the 
solution  to  that  for  the  stagnation  region  of  spheres  and 
cylinders.  (Contractor’s  abstract) 


NAA.03:002 

North  American  Aviation,  Inc.  Missile  Development  Dlv. 
[Downey,  Calif.] 

ON  THE  AERODYNAMIC  HEATING  OF  BLUNT  BODIES, 
by  E.  R.  van  Driest.  Nov.  1,  19S7,  31p.  incl.  dlagrs. 
refs.  (Rept.  no.  MD  58-6)  (AFOSR-TN-57-732)  (AF  49- 
(638)250)  AD  136716  Unclassified 

Published  In  Zeitschr.  Angew.  Math.  Phys.,  v.  9B:  233- 
248,  1958. 

Calculation  of  the  heating  rate  for  blunt  bodies  in  high¬ 
speed  flight,  including  the  phenomenon  of  transition,  is 
discussed.  Analysis  of  the  problem  with  transpiration 
cooling  is  presented.  (Contractor's  abstract 


NAA. 03:003 

North  American  Aviation,  Inc.  Missile  Development  Div., 
Downey,  Calif. 

BOUNDARY- LAYER  TRANSITION  ON  A  10°  CONE  AT 
MACH  NUMBER  2.81  AS  AFFECTED  BY  EXTREME 
COOLING,  by  E.  R.  van  Driest  and  W.  D.  McCauley. 
[1957]  [2]n.  lncl.  Ulus.  [AF  49(638)250]  Unclassified 

Published  in  Jour.  Aeronaut.  Sciences,  v.  24:  780-781, 
Oct.  1957. 

Experiments  conducted  do  not  show  a  reversal  In  tran¬ 
sition  Reynolds  numoers  with  large  amounts  of  cooling, 
contrary  to  the  results  obtained  by  (N.  S.  Dlaconle,  J,  R. 
Jack,  and  R.  J.  Wisnlcwske,  Boundary- Layer  Transition 
at  Mach  3.12  as  Affected  by  Cooling  and  Nose  Blunting, 
NACA  TN  3928,  Jan.  1957).  Rather  it  appears  that  a  de¬ 
lay  In  transition  may  still  be  accomplished  at  very  low 
temperature  ratios. 


NAA.03:004 

North  American  Aviation,  Inc.  MissUe  [Development]  Dlv. 
[Downey,  Callf.l 

THE  EFFECT  OF  CONTROLLED  THREE-DIMENSIONAL 
ROUGHNESS  ON  BOUNDARY  LAYER  TRANSITION  AT 
SUPERSONIC  SPEEDS,  by  E.  R.  van  Driest  and  W.  D. 
McCauley.  Nov.  1958,  50p.  lncl.  illus.  dlagrs.  (Rept. 
no.  MD- 59-115)  (AFOSR-TN-58-176)  (AF  49(638)250) 

AD  152209  Unclassified 

Also  published  in  Jour.  Aero/Space  Sciences,  v.  27:  261- 
271,  Apr.  I960. 

Experiments  were  performed  in  the  12-lnch  supersonic 
wind  tunnel  of  the  Jet  Propulsion  Lab.  of  Caltech  to  In¬ 
vestigate  the  effect  of  three-dimensional  roughness  ele¬ 
ments  (spheres)  on  boundary-layer  transition  on  a  10* 
(apex  angle)  cone  with  zero  heat  transfer.  Data  were  ob¬ 
tained  at  local  Mach  numbers  of  1.90,  2.71,  and  3.67  by 
varying  trip  size,  position,  spacing,  and  Reynolds  num¬ 
ber  per  Inch.  The  results  indicate  that  (1)  transiMon 
from  laminar  to  turbulent  flow  induced  by  three-dimen¬ 
sional  roughness  elements  begins  when  the  double  row 
of  spiral  vorUces  trailing  each  element  contaminates 
and  breaks  down  the  surround  ng  field  of  vorticity,  (2) 
transition  appears  rather  suduen,  becoming  more  violent 
with  increasing  roughness  ht  tght  relative  to  the  boundary 
layer  thickness,  (3)  after  the  breakdown  of  the  vorticity 
field,  the  strength  of  the  spiral  vortices  may  still  persist 
in  the  sub-layer  of  the  ensuing  turbulent  flow,  (4)  lateral 
spacing  of  roughness  elements  has  little  effect  upon  the 
initial  breakdown  (contamination)  of  the  laminar  flow, 
and  (5)  the  trip  Reynolds  number  (uk/v)6,  where  u  and  v 

are  the  velocity  and  kinematic  viscosity  at  Uie  outer  edge 


V 


>  539  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


NAA.  04:001;  NAA 05:001-005 


oi  the  boundary  layer  and  k  Is  roughness  height,  such 
that  transition  occurs  at  the  roughness  position,  varies 
as  the  position  Reynolds  number  to  the  one-fourth  power, 

i 

viz.,  (uXj^/t/Jg,  where  x^  is  trip  position. 


NAA.04:001 

North  American  Aviation,  Inc.  Rocketdyne  Div.,  Canoga 
Park,  Calif. 

SHATTERING  OF  BURNING  AND  NON-BURNING  PRO¬ 
PELLANT  DROPLETS  BY  SHOCK  WAVES,  by  E.  Rabin 
and  F.  B.  Cramer.  Feb.  20,  1658,  12p.  lncl.  diagrs 
(Rept.  no.  R-685)  (AFOSR-TN-58-82)  (AF  18(603)98) 

AD  148104  Declassified 

Investigations  of  the  effect  of  shock  waves  In  shattering 
burning  and  non-burning  droplets  of  RP-1  have  been 
conducted  in  a  shock  tube  having  a  one-inch  square 
cross-section.  Test  results  confirm  data  of  earlier 
investigators  that  there  are  two  distinct  modes  of  drop 
break-up  associated  with  transient  and  steady-state 
flow  conditions.  Much  higher  ’’transient"  flow  veloci¬ 
ties  (duration  of.  flow  less  than  the  natural  period  of  os¬ 
cillation  of  the  liquid  drop)  are  required  to  break  up  a 
drop  than  are  required  for  steady  flow  conditions.  "Die 
critical  velocity  for  shattering  burning  droplets  appears 
to  be  of  the  order  of  ten  percent  lower  than  for  non-burn¬ 
ing  droplets.  There  appeared  to  be  little  If  any  differ¬ 
ence  in  drag  coefficient  between  the  burning  and  non¬ 
burning  droplets;  thus,  the  difference  in  critical  shat¬ 
tering  velocity  appears  to  be  associated  with  differences 
in  surface  tension  of  the  droplet  liquid,  not  the  pressure 
field  around  the  droplet. 


NAA.05:001 

North  American  Aviation,  Inc.  Rocketdyne  Div.,  Canoga 
Park,  Calif. 

THE  ION  ROCKET  ENGINE,  by  R.  H.  Boden.  Rept.  for 
Mar.-June  1957.  Aug.  28,  1957,  40p.  lncl.  Ulus.  refs. 
(Rept.  no.  R-645)  (AFOSR-TN-57-573)  (AF  49(838)16) 
AD  136558  Unclassified 

Presented  at  Soc.  Automotive  Engineers,  National  Aero¬ 
nautic  meeting,  New  York,  Apr.  10,  1958. 

The  significant  design  parameters  of  an  ion  propellant 
rocket  engine  are  developed  in  terms  of  three  independ¬ 
ent  parameters.  These  are  the  ratio  of  the  acceleration 
voltage  to  atomic  or  molecular  weight  of  the  prop  'llant, 
gross  weight  of  the  vehicle,  and  thrust-to-weight  ratio. 
Recommendatloiis  are  presented  leading  toward  ad¬ 
vanced  study  of  ion  thrust  chambers,  power  generation 
systems,  and  propellants.  (Contractor's  abstract) 


NAA.05:002 

North  American  Aviation,  Inc.  Rocketdyne  Div.,  Canoga 
Park,  Calif. 

THE  ION  ROCKET  ENGINE,  by  R.  H.  Boden.  Rept.  for 
Mar.-June  1957.  Aug.  28,  1957  (Rev.),  55p.  incl.  diagrs. 
tables,  refs.  (Rept.  no.  R-658P)  (AFOSR-TN-58-44) 

(AF  49(838)18)  AD  2U487L  Unclassified 

Available  to  U.  S.  Military  Organizations.  Others  sub¬ 
mit  requests  via  Air  Force  Office  of  Scientific  Research, 
Wash.  25,  D.  C.  For  non-proprietary  version  see  item 
no.  NAA.05:001. 


NAA. 05:003 

North  American  Aviation,  Inc.  Rocketdyne  Div.,  Canoga 
Park,  CaUf. 

FLIGHT  MECHANICS  OF  LOW  THRUST  HIGH  ENERGY 
SPACE  VEHICLES,  by  F.  M.  Ferebee.  Mar.  3,  1958 
,.w]p.  lncl.  diagrs.  (AFOSR-TN-58-254)  (AF  49(838)- 
18)  Unclassified 

Presented  at  meeting  of  the  Amer.  Rocket  Soc.,  Space 
Flight  Session,  Dallas,  Tex.,  Mar.  18,  1858. 

Factors  affecting  space  navigation  by  continuously  pow¬ 
ered  low-thrust  vehicles  are  discussed.  Earth-Mars 
and  Earth-Moon  trajectories,  calculated  on  the  Rocket¬ 
dyne  IBM-704  digital  computer  installation  are  employed 
In  discussion  of  these  factors.  (Contractor's  abstract, 
modified) 


NAA.05:004 

North  American  Aviation,  Inc.  Rocketdyne  Div.,  Canoga 
Park,  Calif. 

ION  ROCKET  STUDY  PROGRAM  (Unclassified  title), 
by  G.  P.  Sutton.  Final  rept.  Feb.  28,  1958,  327p.  incl. 
iliu$.  diagrs,  tables,  refs.  (AFOSR-TR-58-81)  (AF49 
(638)16)  Secret 


NAA. 05:005 

North  American  ‘riation,  Inc.  Rocketdyne  Div.,  Canoga 
Park,  Calif. 

ION  ROCKET  STUDIES  (Abstract),  by  R.  H.  Boden. 
[19181  [lip.  (Bound  with  its  AFOSR-TR-58-125; 

AD  162274)  [AF  49(6*8)16;  continued  by  AF  48(638)344] 

Unclassified 

Presented  at  Conf.  on  Ion  and  Plasma  Research, 
Maryland  U.,  College  Park,  Sept.  30-Oct.  2,  1858. 
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The  main  objectives  of  the  analytical  study  were  to  car¬ 
ry  out  the  general  analysis  of  the  ion  rocket  engine,  to 
establish  the  significant  component  and  overall  design 
parameters,  to  define  an  approach  toward  an  experimen¬ 
tal  ion  thrust  chamber,  and  to  determine  the  engine  sys¬ 
tem  thrust  level  for  Interplanetary  missions.  The  scope 
of  the  study  included  the  complete  engine  system  and  its 
components  from  the  heat  source  to  the  exhaust  jet.  A 
major  conclusion  of  this  study  was  that  three  parame¬ 
ters,  the  ratio  of  the  accelerating  voltage  to  the  effective 
atomic  or  molecular  weight  of  the  propellant  per  unit 
charge  (V/A),  the  gross  weight  of  the  vehicle  Mg,  and 
the  thrust-to-welght  ratio  G,  determine  the  design  char¬ 
acteristics  of  the  ion  rocket  engine. 


NAA.06:001 

North  American  Aviation,  Inc.  Rocketdyne  Div.,  Canoga 
Park,  Calif. 

CRITICAL  POWER  SUPPLY  PROBLEMS  IN  ION 
PROPULSION,  by  A.  L.  Huebner  and  R.  H.  Boden. 

[1958]  18p.  incl.  diagrs.  (AFOSR-TN-58-691)  (AF  49- 
(638)344;  continuation  of  AF  49(638)16)  Unclassified 

Presented  at  meeting  of  the  Inst.  Aeronaut.  Sciences 
and  Amer.  Rocket  Soc.,  Aug.  5-6,  1958. 

A  survey  is  presented  of  the  basic  theory  and  application 
of  ion  propulsion.  The  ion  rocket  engine  system  is  de¬ 
scribed  and  a  schematic  diagram  is  Included  to  show 
its  operations  and  functions.  A  discussion  of  power 
conversion  of  the  ionic  propulsion  system  Includes  the 
following:  (1)  Theoretical  considerations;  (2)  Power 
source;  (3)  Thermomechanical  power  conversion;  and 
(4)  Electrical  power  generation  systems.  Characteris¬ 
tics  required  by  the  Brayton  and  Ranklne  cycle  working 
Quids  which  are  to  be  used  as  nuclear  reactor  coolants 
are  given,  and  assumptions  made  in  analyzing  these 
cycles  and  calculating  the  requisite  radiator  areas  are 
discussed.  Important  results  are  also  given  of  the 
studies  of  power  conversion  cycles.  Referring  to  the 
power  plant  development  program,  those  areas  are  de¬ 
lineated  which  are  critical  to  the  power  supply  system 
of  an  ion  rocket  system. 


NOA.Ol-.OOl 

North  American  Philips  Co.,  Inc.  Philips  Ubs., 

I  rvlngtu.i-on- Hudson,  N.  Y. 

RESEARCH  ON  NOISE  IN  HIGH  POWERED  KLYSTRONS, 
by  W.  R.  Atkinson.  Mar.  31,  1957,  35p.  incl.  diagrs. 
tables.  (Technical  rept.  no.  1 14)  (AFOSR-TN-57-211) 
(AF  18(603)33)  AD  126508  Unclassified 

Experimental  work  was  done  in  an  attempt  to  improve 
a  previously  used  noise  measuring  system.  The  method 
of  attack  was  to  reduce  as  far  as  possible  extraneous 
noises  that  tended  to  mask  the  tube  noise  about  which 
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information  was  desired.  The  advantage  gained  by  using 
several  simultaneously  excited  crystals  was  demon¬ 
strated.  A  method  for  resolving  the  output  noise  of  a 
crystal  into  tube  noise  and  crystal  noise  components 
was  studied.  A  description  is  presented  of  the  com¬ 
mercial  equipment  which  was  considered  as  an  aid  to 
the  study  of  noise  in  klystrons.  Presentation  is  made 
of  formulas  which  have  been  derived  as  a  result  of  a 
theoretical  study  aimed  at  understanding  the  mechanisms 
which  convert  beam  Quctuations  into  power  and  frequency 
fluctuations  of  the  microwave  energy.  (Contractor’s 
abstract) 


NOA. 01:002 

North  American  Fhllips  Co.,  Inc.  Philips  Labs., 

I rvington-on- Hudson,  N.  Y. 

RESEARCH  ON  NOISE  IN  HIGH  POWERED  KLYSTRONS, 
by  W.  R.  Atkinson.  Final  rept.  May  31,  1958,  44p.  incl. 
lllus.  diagrs.  refs.  (Technical  rept.  no.  129)  (AFOSR- 
TR-58-90)  (AF  18(603)33)  AD  162122;  PB  137551 

Unclassified 

Several  techniques  were  used  to  measure  the  spectral 
dependence  of  the  mean  square  frequency  deviations  of 
two -cavity  klystron  oscillators  having  an  integrated  rms 
frequency  deviation  of  a  few  hundred  cycleu  per  second 
over  the  entire  audio  frequency  range.  Comparison  of 
the  measurements  with  existing  theories  of  electronic 
noise  indicated  that  mechanisms  which  were  not  purely 
electronic  in  nature  were  present  in  all  the  klystrons 
tested.  Additional  measurements  indicated  that  the  rapid 
rise  in  the  spectral  density  of  frequency  fluctuations 
which  occurred  in  progressing  to  lower  audio  frequencies 
was  not  the  result  of  microphonlc  variation  of  the  reso¬ 
nant  frequencies  of  the  cavities.  Some  observations 
suggested  that  the  noise  was  connected  with  temperature 
fluctuations  of  critical  parts  of  the  klystron.  Proposed 
experiments  which  would  more  definitely  identify  the 
noise  sources  were  mentioned.  (Contractor’s  abstract) 
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NCS.OltOOl 

North  Carolina  [State  Coll.]  Inst,  of  Statistics,  Raleigh. 

PROCEEDINGS  OF  SYMPOSIUM  ON  DESIGN  OF 
INDUSTRIAL  EXPERIMENTS,  NOV.  5-9,  1956,  ed.  by 
V.  Chew.  Nov.  1956,  374p.  incl.  diagrs.  tables,  refs. 
(AFOSR-TN-57-778)  (AF  18(603)55)  AD  148008 

Unclassified 

This  symposium  (1)  provides  expository  and  review 
papers  on  the  present  status  of  design  and  statistical 
techniques  available  to  the  research  worker,  (2)  pre¬ 
sents  newer  developments  in  this  field,  (3)  provides  dis¬ 
cussions  of  regression  analysis,  concepts  of  randomiza¬ 
tion,  block  designs,  sequential  multiple  decisions  pro¬ 
cedures,  and  pertinent  statistical  techniques,  and 
(4)  presents  examples  ul  actual  experiences  with  various 
designs  in  industrial  research.  The  papers  by  title  in¬ 
clude:  Basic  Experimental  Designs,  by  V.  Chew;  Com¬ 
plete  Factorials,  Fractional  Factorial*  and  Confounding, 
by  R.  L.  Anderson;  Simple  and  Multiple  Regression 
Analyses,  by  R.  J.  Hader  and  A.  H.  E.  Grandage;  Experi¬ 
mental  Designs  for  Exploring  Response  Surfaces ,  by  G. 
E.  P.  Box  and  J.  S.  Hunter;  Experiences  with  Incomplete 
Block  Designs ,  by  W.  S.  Connor;  Experlen.  ee  wio  Frac¬ 
tional  Factorials,  by  W.  H.  Horton;  Application  of  Frac¬ 
tional  Factorials  in  a  Food  Research  Laboratory,  by  M. 
B.  Carroll  and  O.  Dykstra,  Jr.;  Experlences~with  Re¬ 
sponse  Surface  Designs,  by  R.  M.  DeBaunand  A.  M. 
Schneider;  Experiences  and  Needs  for  Design  in  Ord¬ 
nance  Experimentation;  by  C.  A.  Blcklng;  Analysis  of 
Paired  Comparison  Designs  with  Incomplete  Repetitions, 
by  J.  V/.  Wilkinson;  Examples  of  Intra-bloca  Analysis 
for  Factorials  in  Two-associate  Class,  Group  Divisible 
Designs,  by  C.  Y.  Kramer  and  R.  A.  Bradley;  A  Segue n- 
tlal  Multiple  Decision  Procedure  for  Selecting  the  Best 
■jnr  J  Several  S.'jnul  1  'piitab.ns  with  »  Un¬ 

known  Variance,  and  Its  Use  with  Various  Experimental 
Designs,  by  R.  E.  Bechhofer;  Evolutionary  Operation, 
by  G.  E.  P.  Box;  and  Where  IV)  We  Go  From  Here?,  by 
J.  W.  Tukey 


NCS.01:002 

North  Carolina  [State  Coll.]  Inst,  of  Statistics,  Raleigh. 

EXPFPlMFNTAL  DESIGNS  IN  INDUSTRY.  A  SYMPO¬ 
SIUM  HELD  NOV.  5-9,  1956,  AT  NORTH  CAROLINA 
STATE  COLLEGE,  RALEIGH,  ed.  by  V.  Chew.  Nov. 
1956,  268p.  incl.  diagrs.  tables,  refs.  [AFOSR-TN- 
58-572]  (AF  18(603)55)  AD  158392;  LC  no.  T175.N6 
1956  Unclassified 

(See  item  no.  NCS.01.001  for  the  complete  coverage  of 
papers  presented  at  the  symposium) 


NCU.01-,009 

North  Carolina  U.  Dept,  of  Chemistry,  Chapel  Hill. 

CONCERNING  THE  EFFECT  OF  SURFACE  ACTIVE 
SUBSTANCES  ON  POLAROGRAPHIC  CURRENTS,  by 
R.  W.  Schmid  and  C.  N.  Rellley.  Mar.  1957,  25p.  diagrs. 
tables,  refs.  (Rept.  no.  UNC-Chem.  no.  9-CNR) 
(AFOSR-TN-57-121)  (AF  18(600)1160)  AD  120476 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  2087- 
2094,  May  5,  1958. 

Surface  active  materials  have  a  marked  effect  upon 
electrode  processes  and  a  systematic  Investigation  of 
various  ways  by  which  this  action  takes  place  in  polarog- 
raphy  ic  reported.  Oscillographic,  cur  rent- time  curves 
during  the  life  of  single  mercury  drops  furnish  consider¬ 
ably  more  Information  than  usual  polarograms  and  a  de¬ 
tailed  study  of  such  curves  allows  an  interpretation  of 
the  various  types  of  phenomena  encountered.  The  time 
delay  usually  observed  before  the  surface  active  mate¬ 
rial  affects  the  electrode  process  is  explained  from  the 
viewpoint  of  diffusion-controlled  transport  of  the  surface 
active  agent  to  the  electrode  and  of  the  rate  of  its  adsorp¬ 
tion  on  the  electrode.  The  inhibition  of  the  electrode 
process,  caused  by  the  adsorption  of  the  surface  active 
material  at  the  electrode,  is  discussed  with  chief  atten¬ 
tion  devoted  to  the  mechanism  and  kinetics  of  electrode 
reactions.  The  ideas  presented  can  readily  be  extended 
to  explain  unusual  polarographic  waves  observed  in  other 
cases,  such  as  in  electrode  processes  where  insoluble  or 
strongly  surface  active  products  ot  the  electrode  reaction 
are  formed.  (Contractor's  abstract) 


NCU.01:010 

North  Carolina  U.  Dept,  of  Chemistry,  Chapel  Hill. 

DIRECT  TITRATION  OF  CALCIUM  IN  BLOOD  SERUM, 
by  R.  L.  Golby,  G.  P.  Hildebrand,  and  C.  N.  ReiUey. 

May  1957,  9p.  incl.  tables.  (Rept.  no.  UNC-Chem.  no. 
10-CNR)  (A FOSR-TN-57-471)  (AF  18(600)1160) 

AD  136463  Unclassified 

Also  published  in  Jour.  Lab.  Clin.  Med.,  v.  50:  498-500, 
Sept.  1957. 

A  direct  titration  for  the  rapid  determination  of  calcium 
in  serum  employing  calcon  as  an  Indicator  is  presented. 
The  results  obtained  by  this  proposed  method  indicate  a 
degree  of  accuracy  and  reproducibility  closely  approxi¬ 
mating  that  of  the  classical  permanganate  titration  of 
precipitated  calcium  oxalate.  The  average  time  required 
for  duplicate  titrations  is  less  than  five  minutes. 
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NCU.01:011 

North  Carolina  U.  Dept,  of  Chemistry,  Chapel  Hill. 

CHELOMETRIC  TITRATIONS  WITH  POTENTIO- 
METRIC  ENDPOINT  DETECTION.  MERCURY  AS  A 
pM  INDICATOR  ELECTRODE.  PART  L  PRINCIPLES, 
by  C.  N.  Reilley  and  R.  W.  Schmid.  June  1957  [23]p. 
incl.  dlagrs.  table.  (Rept.  no.  UNC-Chem.  no.  11-CNR) 
(AFOSR-TN-57-472)  (AF  18(600)1160)  AD  136464 

Unclassified 

Also  published  in  Anal.  Chem.,  v.  30:  947-953,  May 
1958. 

Principles  concerning  the  use  of  mercury  as  a  pM  indi¬ 
cator  electrode  for  chelometric  titrations  are  described. 
The  effect  of  pH,  buffer  type  and  concentration,  chelon, 
and  metal  ion  on  the  potentlometric  titration  curve  may 
be  quantitatively  determined  in  terms  of  potential-pH 
diagrams.  The  interference  levels  of  competitive  redox 
systems  -  e.g.,  chloride,  iodide,  sulfate,  and  oxygen  - 
are  considered  similarly.  The  mercury  electrode  may 
also  be  used  to  characterize  a  new  chelon  in  its  inter¬ 
action  with  various  m?tal  ions. 


NCU.01:012 

North  Carolina  U.  Dept,  of  Chemistry,  Chapel  Hill. 

CHELOMETRIC  TITRATIONS  WITH  POTENTIOME TRIC 
ENDPOINT.  PART  IL  TITRATIONS  OF  METAL  IONS 
WITH  EDTA,  by  C.  N.  Reilley,  R.  W.  Schmid,  and  D.  W. 
Lamson.  June  1957  [18]p.  incl.  dlagrs.  tables.  (Rept. 
no.  UNC-Chem.  no.  12-CNR)  (AFOSR-TN-57-473) 

(AF  18(600)1160)  AD  136465  Unclassified 

Also  published  in  Anal.  Chem.,  v.  30:  953-957,  May 
1958.  (Title  varies) 

The  alkaline  earth,  rare  earth,  a  large  number  of 
transition  and  heavy  metals  may  be  titrated  with  EDTA 
potentlometrlcally  using  a  mercury  electrode.  Both 
direct  and  back  titration  procedures  are  employed  and 
the  results  for  29  metal  ions  indicate  an  average  titra¬ 
tion  accuracy  of  0.1  -  0.4%.  The  conditions  of  titration 
of  individual  metal  Ions  are  described.  Through  judi¬ 
cious  application  of  the  pH  effect,  many  multicomponent 
mixtures  can  be  analyzed.  The  titration  of  a  mixture 
containing  bismuth,  cadmium,  and  calcium  is  given  as 
an  example.  (Contractor's  abstract) 

NCU.01:C13 

North  Carolina  U.  Dept,  of  Chemistry,  Chapel  Hill. 

SELECTIVE  TITRATIONS  OF  METAL  IONS  WITH  TRI- 
ETHYLENETETRAMINE,  by  C.  N.  Reilley  and  M.  V. 
Sheldon.  July  1957  [8]p.  incl.  table,  refs.  (Rept.  no. 
UNC-Chem.  no.  13-CNR)  (AFOSR-TN-57-474)  (AF  18- 
(600)1160)  AD  136466  Unclassified 


NCU.01:011  -  NCU. 01:015 


Presented  at  meeting  of  the  Analyt.  Chem.  Div.  of  the 
Amer.  Chem.  Soc.,  New  York,  Sept.  8-13,  1957. 

Abstract  published  in  132nd  meeting  of  the  Amer.  Chem. 
Soc.  Abstracts  of  Papers,  1957,  p.  30-B. 

Also  published  in  Chemist.  Analyst,  v.  46:  39-60,  1957. 

Trlethylenetetramlne,  a  typical  polyamim.  with  the 
struc*ure,  HjN-CHj-CHj-NH-CHjCHj-NH-CHjCHj- 

NHj,  forma  very  stable,  soluble,  1:1  complexes  with 

cobalt,  nickel,  copper,  zinc,  cadmium,  and  mercury. 
Consequently,  this  chelon  is  useful  for  the  titration  of 
these  metal  ions.  In  addition,  it  appeared  to  offer 
special  advantages  since  the  alkaline  earths  and  rare 
earths,  as  expected,  do  not  react  with  trlethylene¬ 
tetramlne  and  consequently  would  not  Interfere  in  the 
titration.  (Contractor’s  abstract) 


NCU.01:014 

North  Carolina  U.  Dept,  of  Chemistry,  Chapel  Hill. 

STABILITY  OF  METAL-TRIETHYLENETETRAMINE 
COMPLEXES,  by  C.  N.  Reilley  and  R.  W.  Schmid.  July 
1957  [10]p.  incl.  diagr.  table.  (Rept.  no.  UNC-Chem. 
no.  14-CNR)  (A FOSR-TN-57-475)  (AF  18(600)1160) 

AD  136467  Unclassified 

Also  published  in  Jour.  Elisha  Mitchell  Scientific  Soc., 
v.  11:  279-284,  Nov.  1957. 

Polyamines  such  as  trlethylenetetramlne  are  expected 
to  complex  selectively  certain  transition  metals  (cobalt, 
nickel,  copper,  zinc,  cadmium,  and  mercury)  which  are 
known  to  form  stable  ammines.  The  mercury  electrode 
was  employed  for  measuring  potentlometrlcally  the 
stability  constants  of  these  metal -trie thy lenetetraminj 
complexes  and  log  k  values  of  25.0  (Hg),  20.1  (Cu), 

14.1  (Ni),  11.9  (Zn),  10.8  (Cd),  and  10.4  (Pb)  were  ob¬ 
tained  at  25.0‘C,  M  •  0.1.  Magnesium  calcium,  strontium, 
barium,  aluminum,  lantlianum,  and  bismuth  gave  only 
negligible  values.  (Contractor's  abstract) 


NCU.01:015 

North  Carolina  U.  [Dept,  of  Chemistry)  Chapel  Hill. 

THE  INFLUENCE  OF  INERT  CATIONS  ON  THE  REDUC¬ 
TION  OF  COMPLEX  ANIONS.  POLAROGRAPHY  OF 
THE  CADMIUM  EDTA  COMPLEX,  by  R.  W.  Schmid  and 
C.  N.  Reilley.  Aug.  1957  [21]p.  incl.  diagrs.  table,  refs. 
(Rept.  no.  UNC-Chem.  no.  15-CNR)  (AFOSR-TN-57- 
522)  (AF  18(600)1160)  AD  136506  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  2101  - 
2105,  May  5,  1&S8. 

The  polarographlc  behavior  of  the  cadmium  ethylene 
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NCU.01:016  -  NCU. 01:019 


diamine  tetraacetate  complex  (CdY  )  has  been  studied. 
Kinetic  waves  of  three  different  types  were  found.  Be¬ 
tween  pH  1  and  4  a  kinetic  wave  attributed  to  free  cad¬ 
mium  ions,  dissociated  from  the  complex,  occurs.  In 
the  pH  region  from  2  to  5  a  second  wave  occurs  which 
results  from  the  reduction  of  the  species  CdYH*.  Above 
pH  S.S  this  wave  is  controlled  by  the  rate  of  recombina¬ 
tion  of  CdY  with  hydrogen  ions  to  form  CdYH*.  In 
the  pH  region  above  4  the  wave  height  is  independent 
of  pH  and  yet  Is  strongly  dependent  on  kind,  charge 
and  concentration  of  "Inert"  cations  present  in  solution. 
The  cation  effect  Is  attributed  to  the  formation  of  an 
Ion  pair  between  CdY**  and  Hie  cation  or  to  the  forma¬ 
tion  of  an  activated  bridge  complex  involving  the  surface 
of  the  mercury  electrode,  tfce  cation  and  the  CdY  . 

The  ion  pair  or  activated  bridge  complex  is  then  reduci¬ 
ble,  in  contrast  to  the  species  CdY*~.  The  kinetics  of 
the  formation  of  such  ion  associates  or  complexes  are 
discussed.  (Contractor's  abstract) 


MCU.01:016 


Chelometrlc  titrations  with  EDTA  have  been  success¬ 
fully  applied  to  the  ultramicro  determination  of  certain 
metal  Ions  using  various  metallochromic  indicators  for 
end  point  detection.  These  Indicator  methods,  in  addition 
to  being  tedious  and  often  disturbed  by  the  presence  c! 
certain  other  trace  metal  ions,  failed  for  the  analysis  of 
certain  metai  ions  bucu  as  barium  or  strontium.  Further¬ 
more  a  given  metallochromic  Indicator  1s  applicable  on 
a  macro  scale  only  to  a  restricted  set  of  metal  ions  and 
conditions  of  pH  and  buffer  type.  In  contrast  the  mercury 
electrode  has  been  employed  for  potentlometrlc  end 
point  detection  for  the  analysis  of  whole  and  fractional 
microgram  amounts  of  metal  ions.  The  results  Indicate 
that  this  procedure  Is  a  general  one,  applicable  for  most 
metal  Ions  over  a  wide  ranj.s  of  pH  using  different  buffer 
solutions  and  several  type;:  of  chelons.  (Contractor’s 
abstract) 


NCU.01:018 

North  Carolina  U.  Dept,  of  Chemistry,  Chapel  Hill. 


North  Carolina  U.  Dept,  of  Chemistry,  Chapel  Bill. 

METHODS  OF  INDIRECT  SPECTROPHOTOMETRY. 
DETERMINATION  OF  CALCIUM  OR  MAGNESIUM,  by 
C.  N.  Rellley  and  G.  P.  Hildebrand.  Aug.  1957  [17]p. 
lncl.  dlagrs.  tables,  refs.  (Rept.  no.  UNC-Chem.  no. 
16-CNR)  (AFC3R-TN-57-523)  (AF  18(800)1180) 

AD  234956  Unclassified 


THE  STABILITY  OF  METAL- TETRAETHYLENE- 
PENTAMINE  COMPLEXES,  by  C.  N.  Rellley  and  J.  H. 
Holloway.  Dec.  1957,  lOp.  lncl.  dlagr.  tables,  refs. 
(Rept.  no.  UNC-Chem.  no.  18-CNR)  (AFOSR-TN-57- 
789)  (AF  18(600)1160)  AD  148020  Unclassified 


Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  80:  2917- 


2919,  June  20,  1958. 


Also  published  in  Anal.  Chem.,  v.  31:  1783-1788,  Nov. 

15337 - 

Inquiry  Is  made  into  the  modes  of  photometric  measure¬ 
ment  In  cases  where  the  Introduction  of  sample  causes 
a  decrease  in  absorbance  of  the  chromogenlc  reagent 
solution.  Four  methods  are  distinguished,  of  which  two 
are  new.  These  new  methods  yield  a  linear  absorption 
scale  versus  concentration  plot  analogous  to  the  usual 
"Beer's  Law"  and  "Transmittance-Ratio"  relationships. 
Magnesium  Is  determined  using  calcon  as  the  chromo¬ 
genlc  reagent  and  calcium  In  a  similar  way  by  li.l.-jduc- 
tion  of  magneslum-EDTA  to  the  calcium  solution.  The 
sensitivity  of  the  method  is  0.003  (Mg)  and  0.005  (Ca) 

micrograms  per  c.n*  per  0.001  absorption  units. 
(Contractor's  abstract) 

NCU.01:017 

North  Carolina  U.  Dept,  of  Chemistry,  Chapel  Hill. 

ULTRAMICRO  CHELOMETRIC  TITRATIONS  WITH 
POTENTIOM ETRIC  END  POINT  DETECTION,  by  F.  S. 
Sadek  and  C.  N.  Rellley.  Dec.  1957  (23]p.  lncl.  dlagrs. 
tables.  (Rept.  no.  UNC-Chem.  no.  17-CNR)  (AFOSR- 
TN-57-788)  (AF  18(800)1160)  AD  148019 

Unclassified 

Also  published  In  Mlcrochem.  Jour.,  v.  1:  183-201,  1957. 


The  stability  constants  for  the  reaction  between  a  series 
of  divalent  and  trlvalent  metal  Ions  with  tetraethylene- 
pentamlne  have  been  determined  by  potentlometrlc  meas¬ 
urements.  The  complexes  studied  were  those  of 

Hg~  (27.7),  Cu**  (22.9),  Nl~  (17.8),  Zn++  (15.4),  Cd** 

(14.0),  Pb**  (10-11),  Mn++  (7.0),  31*3  (>  0),  Ca**  (— ), 

MK~  (— ),  Sr**  (-),  Ba~  (_),  Al+S  (— ),  and  La+S 
( — ).  The  reported  log  K  values  were  obtained  at  25.00 
*  0.01*  and  at  an  Ionic  strength  of  0.10.  A  new  method 
for  determining  the  acidity  constants  of  tetraethylene- 
pentamlne  Is  described.  (Contractor's  abstract) 


NCU.01:019 

North  Carolina  U.  Dept,  of  Chemistry,  Chapel  Hill. 

INDIRECT  CHELOMETRIC  ANALYSIS  WITH  THE  AID 
OF  LIQUID  AMALGAMS,  by  W.  G.  Scribner  and  C.  N. 
Rellley.  Jan.  1956  (4l]p.  lncl.  dlagrs.  tables,  refs. 

(Rept.  no.  UNC-Chem.  no.  19-CNR)  (AFOSR-TN-58- 
60)  (AF  18(600)1160)  AD  148102  Unclassified 

Also  published  In  Anal.  Chem.,  v.  30:  1452-1462,  Sept. 

15357 

The  application  of  liquid  amalgams  lends  a  new  perspec¬ 
tive  to  the  field  of  chelometrlc  titrations.  The  principle 
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Involves  reduction  of  one  or  more  components  of  the 
sample  by  a  metal  amalgam  with  liberation  of  an  equiva¬ 
lent  quantity  of  metal  ion  from  the  amalgam.  Thus 
species  (e.g.  Ag(I)  or  T1(I))  which  are  not  readily  amena¬ 
ble  to  direct  EDTA  titration  can  be  reduced  with  zinc 
amalgam,  the  zinc  ions  liberated  being  easily  titrated. 
Another  application  is  to  swap  an  easily  masked  metal 
(Cu(H))  for  one  that  is  not  masked  (Pb(II))  or  vice  versa 
(e.g.  2>{in  for  Pb(H))  In  addition,  advantage  can  be 
taken  of  the  difference  De tween  equivalent  weights  for  re¬ 
duction  and  for  chelometric  titration,  e.g.  analysis  of  a 
Bl(m),  Pb(II)  mixture  by  titration  of  aliquots  before  and 
after  reduction  with  zinc  amalgam.  Certain  multi-compo¬ 
nent  mixtures  as  well  as  reducible  organic  compounds 
can  be  analyzed  by  these  techniques.  The  method  is  re¬ 
lated  to  controlled-potentlal  coulometry  and  similar 
equations  apply,  the  titration  yielding  a  rapid  convenient 
integration  of  the  current-time  curve.  An  important 
advantage  of  the  amalgam  method  is  the  greatly  de¬ 
creased  time  required  for  quantitative  reduction  (half¬ 
reduction  in  15-20  sec).  A  complete  operation  from 
introduction  of  sample  through  final  titration  requires 
ily  15-20  min.  (Contractor's  abstract) 


NCU.01:020 

North  Carolina  U.  [Dept,  of  Chemistry]  Chapel  Hill. 

SELECTIVE  POTENTIOME TRIC  TITRATION  OF 
METAL  IONS  WITH  TRIE  THY LENETE TRAM INE,  by 
C.  N.  Rellley  and  M.  V.  Sheldon.  [1953]  [ll]p.  lncl. 
diagrs.  tables,  rets.  [AF  18(600)1160]  Unclassified 

Presented  at  Fifteenth  Congress  of  the  Intemat'l.  Union 
of  Pure  and  Appl.  Chem.,  Lisbon  (Portugal),  1956. 

Published  in  Taianta,  v.  1:  127-157,  July  1958. 

The  theoretical  conditions  necessary  for  the  potentio- 
metric  titration  of  metal  ions  with  triethylenetetramlne 
("trien")  and  for  the  selective  titration  of  mixtures  of 
ions  with  this  reagent,  alone  or  In  conjunction  with 
EDTA,  are  discussed.  It  is  shown  that  it  is  possible  to 
choose  conditions  suitable  for  selective  titrations,  and 
this  is  illustrated  by  titrations  of  Cu,  Zn,  Nl,  Cd  and 
Hg,  singly  and  in  two-component  mixtures.  Alkaline 
earths  do  not  interfere  In  the  titrations.  (Contractor's 
abstract) 


NCU.02:005 

North  Carolina  U.  Dept,  of  Mathematics,  Chapel  Hill. 

DIFFERENTIAL  SYSTEMS  WITH  INTERFACE  AND 
GENERAL  BOUNDARY  CONDITIONS,  by  T.  J.  Ptgnanl 
andW.  M.  Whyburn.  [1956]  [15]p.  (AFOSR-TN-57-2<2) 
(AF  18(600)1139)  AD  102008  Unclassified 

Also  published  in  Jour.  Elisha  Mitchell  Scientific  Soc., 
v.  72:  1-14,  May  1956. 


NCU.  01:020;  NCU.02.-005-007 

In  the  first  part  the  authors  study  the  system  (1)  Y'  + 
P(x)Y  -  Q(x),  (2)  ArY(tr+)  +  BrY(tr*)  =  Cr  (r  « 

1,2,—,  m-  1),  (3)  AY(a)  +  BY(b)  +  J*  F(s)Y(s)ds  «  D. 

a 

Capital  letters  In  (1),  (2),  (3)  denote  (n  x  n)  matrices;  Af , 
B  ,  C  ,  A,  B  and  D  are  matrices  of  constants,  while 

P(x),  Q(x)  and  F(x)  are  Lebesque  summable  matrix  func¬ 
tions  of  the  real  variable  x  on  the  interval  (a,  b).  (2)  are 
Interface  conditions.  The  Interface  points  tj,  t2,  — , 

t  ,  are  Y(t  ’’)  designate  the  limits  of  Y(t)  as  t  ap- 
m-l  r 

proaches  the  point  tf  from  the  left  and  right,  respectively. 

A  d-solutlon  of  (1)  and  (2)  on  (a,  b)  is  a  matrix,  Y(x), 
which  is  absolutely  almost  everywhere  continuous  on 
(t  t )  (1  -  l,2,—,m)  satisfies  (1)  almost  everywhere 

on  (a,  b)  and  satisfies  (2).  (3)  are  general  boundary 
conditions.  The  results  of  the  authors  are  extensions 
of  those  of  Stallard  (Oak  Ridge  Nat'l.  Lab.  Rep.  ORNL 
1876  (1955)).  The  second  part  is  concerned  with  the 
same  system  with  the  exception  that  the  number  of  inter¬ 
face  points  may  be  countably  infinite.  (Math.  Rev.  ab¬ 
stract) 


NCU.02:006 

North  Carolina  U.  Dept,  of  Mathematics,  Chapel  Hill. 

AN  OPTIMUM  EXPLICIT  RECURRENCE  FORMULA 
FOR  THE  DIFFUSION  EQUATION,  by  W.  R.  Mann  and 
W.  P.  Timlake.  [1958]  [4]p.  (Rept  no.  7)  (AFOSR-TN- 
58-249)  (AF  18(600)1139)  AD  154152  Unclassified 

Also  published  in  Jour.  Elisha  Mitchell  Scientific  Soc., 
v.  73:  254-257,  Nov.  1957. 

The  purpose  of  this  paper  is  to  show  how  the  method 
for  reducing  truncation  error  illustrated  in  AFOSR-TN- 
56-57  (Item  no.  NCU.02:004)  leads  quite  naturally  to  the 
results  of  S.  H.  Crandall  ("An  optimum  implicit  recur¬ 
rence  formula  for  the  heat  equation,"  Quart.  Appl.  Math., 
v.  13:  318-320,  1955)  and  also  to  an  optimum  explicit 
formula  which  is  shown  to  be  stable  for 


•  • 
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NCU. 02:007 

North  Carolina  U.  [Dept,  of  Mathematics]  Chapel  HiU. 

ON  A  NONLINEAR  INTEGRAL  EQUATION,  by  K. 
Padmavally.  Jan.  1958,  32p.  (Rept.  no.  8)  (AFOSR- 
TN-58-59B)  (A F  19(600)1139)  AD  162123 

Unclassified 
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Also  published  In  Jour.  Math,  and  Mech.,  v.  7:  533-555, 
July  1958. 

This  report  Is  a  study  of  the  problem 

l^fipt)  =  Ut(x,t)  x  >  0  ,  t  >  0  with  the 

boundary  conditions  U(x,0)  =  0  and  11^(0, t)  =  g  (U(0,t), 

«>(t)]  which  corresponds  to  nonlinear  diffusion  from  a 
variable  heat  source  to  a  semi-infinite  rod  initially  at 
zero  temperature  throughout.  The  problem  Is  reduced 
to  a  nonlinear  Integral  equation  of  the  form 

y(t)  =  J*  Gfy(r)  ,  r]  dT  _ 

°  A  (t-T) 

Existence  and  uniqueness  theorems  are  established  un¬ 
der  the  most  general,  physically  reasonable  hypotheses 
on  g,  and  v.  It  la  shown  that  If  the  variable  source  tem¬ 
perature  v(t)  Is  non-negative  and  non-decreasing,  then 
the  surface  temperature  U(0,t)  Is  non-decreasing  and 
lies  between  0  and  <c(t)  for  all  t  *  0.  If  Urn  <p(t)  •  1, 

t— 

then  lim  U(0,t)  also  exists,  and  Is  also  equal  to  1. 
t— 

Furthermore,  U(x,t)  Is  found  to  be  a  non-decreasing 
functional  of  «>(t).  (Contractor's  abstract) 


NCU.02:008 

North  CaroUna  U.  [Dept,  of  Mathematics]  Chapel  Hill. 

A  POINCARE  PROBLEM,  by  K.  Padmavally.  July  1958, 
30p.  (Rept.  no.  9)  (AFOSR-TN-58-599)  (AF  18(600)- 
1139)  AD  162124  Unclassified 

Also  published  In  Jour.  Indian  Math.  Soc.,  v.  22:  181- 
i05,  1959. 

A  solution  of  the  partial  differential  equation 

♦  +•  -  •  -  1  Is  sought,  which  approaches  1  at  in- 

xx  yy 

flnity,  and  vanishes  on  the  closed  segment  [0,  1]  of 
the  x  axis.  These  conditions  are  satisfied  by  the  den¬ 
sity  ♦  of  neutrons  In  a  reactor  (assumed  to  be  Infinite) 

In  which  the  portion  0  5  x  <  1  of  the  y-plane  Is  occupied 
by  a  control  rod.  The  symmetry  of  the  problem  about 
the  x-axis  reduces  the  problem  to  determining  a  solu¬ 
tion  *  of  the  differential  equation  in  the  upper  half¬ 
plane,  which  vanishes  on  the  closed  segment  [0,  1]  of 
the  x  axis,  approaches  1  at  infinity,  and  has  zero  nor¬ 
mal  derivative  on  the  rest  of  the  boundary.  Using  a 
suitable  Neumann  function  this  problem  is  reduced  to 
the  solution  of  a  Fredholm  equation  of  the  first  kind. 
Then  using  a  formula  due  to  W.  Schmeldler  It  is  further 
reduced  to  the  solution  of  a  Fredholm  equation  of  the 
second  kind.  (Contractor's  abstract) 


NCU.02:009 

North  Carolina  U.  Dept,  of  Mathematics,  Chapel  Hill. 

[SOLUTIONS  OF  NON-LINEAR  DIFFERENTIAL  EQUA¬ 
TIONS]  by  W.  M.  Whyburn  and  W.  R.  Mann.  [Final] 
technical  rept.  Nov.  1958,  2p.  (Rept.  no.  10)  (AFOSR- 
TR-58-152)  (A F  18(600)1139)  AD  206157 

Unclassified 

The  principal  results  of  the  research  performed  under 
this  contract  have  been  reported  In  professional  jour¬ 
nal  articles  or  In  technical  notes.  TTie  present  report 
contains  a  list  of  the  8  publications  resulting  from  this 
work. 


NCU.02:010 

North  Carolina  U.  Dept,  of  Mathematics,  Chapel  Hill. 

EQUIVALENT  NONLINEAR  PROBLEMS,  by  W.  R.  Mann. 
[1958]  [3]p.  (AF  18(600)1139)  Unclassified 

Published  In  Jour.  Elisha  Mitchell  Scientific  Soc.,  v.  74: 
114-116,  Nov.  1958. 

In  earlier  papers  (Quart.  Appl.  Math.,  v.  9:  163-184, 

1951  and  Proc.  Amer.  Math.  Soc.,  v.  5:  979-987,  1954) 
certain  nonlinear  diffusion  problems  In  which  the  non¬ 
linearity  occurs  In  a  boundary  condition  have  been  treat¬ 
ed  rather  completely.  In  this  paper  It  Is  shown  that 
these  problems  are  equivalent  to,  l.e.  have  the  same  so¬ 
lutions  as,  certain  boundary  value  problems  In  which  all 
boundary  conditions  are  linear  but  the  differential  equa¬ 
tion  Is  quasl-llnear. 


NCU.03:003 

North  Carolina  U.  Dept,  of  Mathematics,  Chapel  Hill. 

INTERVALS  FOR  THE  CHARACTERISTIC  ROOTS  OF 
AN  HERM1TTAN  MATRIX,  by  A.frjBrauer  and  A.  C. 
Mewborn.  Oct.  1957,  13p.  lncl.  refs.  (Technical  rept. 
no.  5)  (AFOSR-TN-57-343)  (AF  18(603)38)  AD  132416 

Unclassified 

Also  published  In  Jour.  Elisha  Mitchell  Scientific  Soc., 
v.  73:  247-254,  Nov.  1957. 

Using  the  Separation  Theorem  for  Hermltlan  matrices, 
inteivals  for  each  of  the  n  characteristic  roots  are  ob¬ 
tained.  The  method  used  Is  often  simpler  and  gives  bet¬ 
ter  bounds  than  that  of  Ky  Fan.  (Contractor's  abstract) 


NCU.03-.004 

North  Carolina  U.  [Dept,  of  Msthematlcs]  Chapel  Hill. 
A  METHOD  FOR  THE  COMPUTATION  OF  THE 
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NCU. 03:005;  NCU. 04:033,  034 


GREATEST  ROOT  OF  A  POSITIVE  MATRIX,  by  A.[T.] 
Brauer.  Dec.  1957,  6p.  (Technical  rept.  no.  6) 
(AFOSR-TN-57-751)  (AF  18(603)38)  AD  136739 

Unclassified 

Presented  at  Conf.  on  Matrix  Computations,  Wayne 
State  U.,  Detroit,  Mich.,  Sept.  3-6,  1957. 

Also  published  in  Jour.  Soc.  Indust.  Appl.  Math.,  v.  5: 
250-253,  Dec.  1957. 

A  theorem  o'  Perron  (Math.  Ann.,  v.  64:  248-263,  1907) 
and  Frobenius  (Sltzungsberlchte  Preussischen  Akad. 
Wlssensch.  Berlin,  1908:  471-478  and  1909:  514-518) 
states  that  a  positive  matrix  A  of  order  n  has  a  positive 
characteristic  root  to*  which  Is  simple  and  greater  than 
the  absolute  value  of  the  other  roots.  This  root  lies  be¬ 
tween  the  greatest  and  smallest  row-sum,  and  It  Is 
greater  than  the  maximum  of  the  main  diagonal  ele¬ 
ments.  The  coordinates  of  a  characteristic  vector  be¬ 
longing  to  to*  can  be  chosen  as  positive  numbers.  For 
all  these  results,  a  new  simple  proof  has  been  published 
(Duke  Math.  Jour.,  v.  24:  367-378,  1957).  Not  only  the 
existence  of  to*  Is  proved,  but  also  a  convergent  method 
Is  obtained  for  the  computation  of  to*.  This  mathemati¬ 
cal  study  Is  concerned  with  Improving  the  original  meth¬ 
od  In  order  to  obtain  a  quicker  convergence  and  to  sim¬ 
plify  the  computation  by  replacing  square  roots  of  row- 
sums  by  rational  functions  of  them.  It  Is  now  shown 
that  the  greatest  positive  root  of  a  positive  matrix  can 
be  found  as  exactly  as  needed  by  multiplying  certain 
rows  successively  by  given  constants  and  dividing  the 
corresponding  columns  by  these  constants. 


NCU.03-.005 

North  Carolina  U.  Dept,  of  Mathematics,  Chapel  Hill. 

LIMITS  FOR  THE  CHARACTERISTIC  ROOTS  OF  A 
MATRIX.  VU,  by  A.  T.  Brauer.  July  1958,  l4p.  incl. 
diagr.  (AFOSR-TN-58-659)  (AF  18(603)38)  AD  162190 

Unclassified 

Also  published  In  Duke  Math.  Jour.,  v.  25:  583-590, 

Dec.  1953. 

In  the  recently  published  book  of  E.  Bodewlg,  Matrix 
Calculus,  some  results  of  an  earlier  paper  of  this 
author  are  mentioned.  Bodewlg  states  that  this  author 
obtained  n(n- 1)/2  ovals  of  Cassini  which  contain  the 
characteristic  roots  of  a  given  square  matrix  of  order 
n  instead  of  the  well-known  n  circles  for  these  roots. 
Bodewlg  also  states  that  these  results  are  of  theoretical 
interest,  but  have  no  practical  value.  In  this  paper  It  Is 
shown  that  they  can  easily  be  used  for  practical  com¬ 
putations. 


NCU.04;033 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

CONFIDENCE  BOUNDS  ON  THE  "RATIO  OF  MEANS" 
AND  THE  "RATIO  OF  VARIANCE"  FOR  CORRELATED 
VARIATES,  by  S.  N.  Roy  and  R.  F.  Potthoff.  May  1957, 
16p.  (Mimeograph  series  no.  170)  (AFOSR-TN-57-210) 
(AF  18(600)83;  continued  by  AF  49(638)213)  AD  126507 

Unclassified 

Presented  at  meeting  of  the  Inst,  of  Math.  Stat.,  Atlantic 
City,  N.  J.,  Sept.  10-13,  1957. 

Abstract  published  In  Ann.  Math.  Stat.,  v.  28:  1059,  Dec. 

1957. 

Also  published  in  Ann.  Math.  Stat.,  v:  29:  829-841,  Sept. 

1958.  (Title  varies) 

In  this  paper  confidence  bounds  are  obtained  (1)  on  the 
ratio  of  variances  of  a  (possibly)  correlated  bivariate 
normal  population,  and  then  by  generalization;  (2)  on 
a  set  of  parametric  functions  of  a  (possibly)  correlated 
p  +  p  variate  normal  population,  which  plays  the  same 
role  for  a  2p-variate  population  as  the  ratio  of  vari¬ 
ances  does  for  the  bivariate  case;  (3)  on  the  ratio  of 
means  of  the  population  indicated  in  (1)  and,  by  gener¬ 
alization;  and  (4)  on  a  set  of  parametric  functions  of  the 
population  Indicated  In  (2),  which  plays  the  same  role 
for  this  problem  as  the  ratio  of  means  does  for  the 
bivariate  case. 


NCU.04:034 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

TESTS  OF  MULTIPLE  INDEPENDENCE  AND  THE  AS¬ 
SOCIATED  CONFIDENCE  BOUNDS,  by  S.  N.  Roy  and 
R.  Bargmann.  June  1957,  23p.  (Mimeograph  series 
no.  175)  (AFOSR-TN-57-3B0)  (AF  18(600)83)  AD  132455 

Unclassified 

Presented  at  meeting  of  the  Inst,  of  Math.  Stat.,  Atlantic 
City,  N.  J.,  Sept.  10-13,  1957. 

Abstract  published  In  Ann.  Math.  Stat.,  v.  28:  1059, 

Dec.  1957. 

Also  published  in  Ann.  Math.  Stat.,  v.  29:  491-503,  June 

IM 

A  test  based  on  the  union-intersection  principle  Is  pro¬ 
posed  for  over-all  Independence  between  p  variates  dis¬ 
tributed  according  to  the  multivariate  normal  law,  and 
this  Is  extended  to  the  hypothesis  of  Independence  be¬ 
tween  several  groups  of  variates  which  have  a  joint  mul¬ 
tivariate  normal  distribution.  Methods  used  previously 
(NCU.04:029)  are  applleu  in  order  to  Invert  these  tests 
tor  eich  situation  and  to  obtain  simultaneous  confidence 
bounds  on  certain  parametric  functions,  with  a  Joint 
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confidence  coefficient  greater  than  or  equal  to  a  preas¬ 
signed  level.  In  case  I,  these  parametric  functions  are 
the  moduli  of  the  regression  vectors  of  the  variate  p 
on  the  variates  (p-1),  (p-2),  ...  2,1,  or  on  any  subset  of 
the  latter;  of  the  variate  (p-1)  on  the  variates  (p-2), 

(p-3)  ...  2,1,  or  any  subset  of  die  latter,  etc.;  and  final¬ 
ly  of  the  variate  2  on  the  variate  1.  In  case  n,  parallel 
to  each  case  above,  there  is  an  analogous  statement  in 
-which  the  regression  vector  is  replaced  by  a  regression 
matrix  0,  and  the  modulus  of  the  regression  vector  is 
replaced  by  the  positive  square  root  of  the  largest  char¬ 
acteristic  root  of  (£,£').  Simultaneous  confidence 
bounds  on  these  sets  of  parameters  are  given.  Hie  pro¬ 
posed  tests  of  hypotheses  of  multiple  Independence  are 
an  alternative  to  another  class  of  tests  on  the  likelihood- 
ratio  criterion  (S.  S.  Wilks,  Blometrlka,  v.  24,  1932; 
and  Econometrica,  v.  3,  1935). 


NCU.04:035 

North  Carolina  U.  Inst  of  Statistics,  Chapel  Hill. 

NEW  DESIGNS  FOR  THE  EXPLORATION  OF  RE¬ 
SPONSE  SURFACES,  by  R.  L.  Carter.  May  1957,  134p. 
incl.  dlagr.  tables,  refs.  (Mimeograph  series  no.  172) 
(AFOSR-TN-57-381)  (AF  18(600)83)  AD  132456 

Unclassified 

An  Investigation  Is  made  of  the  theory  of  experimental 
designs  for  the  exploration  of  response  surfaces.  A 
historical  background  is  given  for  the  concept  of  re¬ 
sponse  surfaces,  which  points  out  the  necessarily  se¬ 
quential  nature  of  the  exploration  and  the  importance 
of  the  concept  of  rotatabillty.  The  relationship  Is  dis¬ 
cussed  between  the  conventional  factorial  design  and 
the  designs  employed  In  the  exploration  of  response 
surfaces.  A  model  Is  presented  which  gives  the  re¬ 
sponse  corresponding  to  any  point  In  the  factor  apace 
In  terms  of  the  component-functions  which  depend  only 
on  the  experimental  levels  employed.  Examples  are  In¬ 
cluded  which  show  the  response  expressed  as  a  linear 
combination  of  the  conventional  effect  and  interactions. 

In  the  general  multifactor  case,  the  transformation  be¬ 
tween  the  conventional  effects  and  the  responses  at  the 
sample  point  is  shown  to  be  the  Kronecker  product  of 
matrices  whose  elements  are  component-functions  for 
the  individual  factors.  Configurations  of  points  which 
are  unequaUy  spaced  are  considered;  circular  designs 
are  obtained  when  2  factors  are  employed.  A  procedure 
la  given  for  computing  the  general  nonsymmetrlc  de¬ 
sign.  Proof  is  given  for  a  theorem  which  states  the  nec¬ 
essary  and  sufficient  conditions  for  a  configuration  of 
sample  points  to  be  a  rotatable  arrangement  of  specified 
order.  The  theorem  is  applied  to  cases  of  configurations 
possessing  a  higher  order  of  rotatabillty. 


NCU.04:036 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

TESTING  OF  HYPOTHESES  ON  A  MULTIVARIATE 
POPULATION,  SOME  OF  THE  VARIATES  BEING 
CONTINUOUS  AND  THE  REST  CATEGORICAL,  by 
M.  D.  Moustafa.  July  1957,  26p.  refs.  (Mimeograph 
series  no.  179)  (AFOSR-TN-57-440)  (AF  18(600)83) 

AD  136430  Unclassified 

Presented  at  meeting  of  the  Inst,  of  Math.  Stat., 
Washington,  D.  C.,  Mar.  7-9,  1957. 

Abstract  published  In  Ann.  Math.  Stat.,  v.  28:  528,  June 

twt: 

A  (k+ 1) -variate  distribution  is  considered  In  which  .t 
variates  are  continuous  and  1  variates  are  categorical. 
The  k  variates  are  assumed  to  have  a  conditional  multi¬ 
variate  normal  distribution  with  respect  to  the  1  cate¬ 
gorical  variates  which  are  assumed  to  have  a  multi¬ 
nomial  distribution.  Appropriate  hypotheses  are  framed 
in  this  situation,  analogous  to  the  customary  hypotheses 
on  a  single  multivariate  normal  distribution,  large  sam¬ 
ple  tests  of  such  hypotheses  are  developed  and  some  of 
their  properties  studied.  Instead  of  assuming  a  single 
multinomial  distribution  on  the  1  categorical  variates,  a 
product  of  multinomial  distributions  is  assumed  (In  case 
some  of  the  1-categorlcal  are  ways  of  classification)  and 
hypotheses  are  framed  In  this  situation  analogous  to  the 
customary  ones  for  several  multivariate  normal  distri¬ 
butions,  and  la-ge  sample  tests  of  such  hypotheses  and 
some  of  their  properties  are  studied.  (Contractor's  ab¬ 
stract) 


NCU.04:037 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

ON  THE  ASYMPTOTIC  DISTRIBUTION  OF  THE  LIKE¬ 
LIHOOD  RATIO  IN  SOME  PROBLEMS  ON  MIXED  VARI¬ 
ATE  POPULATIONS,  by  J.  Ogawa,  M.  D.  Moustafa,  and 
S.  N.  Roy.  Aug.  1957,  36p.  (Mimeograph  series  no.  180) 
(AFOSR-TN-57-498)  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(600)83  and 
Office  of  Naval  Research  under  Nonr-85506)  AD  136488 

Unclassified 

The  asymptotic  distrlbutiou  Is  studied  of  the  statistic 
-2  log'l  defined  for  testing  with  hypotheses  of  certain 

types  on  a  mixed  variates  population.  A  rigorous  proof 
is  presented  of  the  fact  that  -2  logX,  on  Doob’s  (Trans. 
Aroer.  Math.  Soe.,  v.  36:  759-775,  1934)  assumptions, 

2 

has  an  asymptotic  X  -distribution.  The  problem  of  test¬ 
ing  hypotheses  In  the  3-variates  (X,  Y,  Z)  population, 
where  X,  Y,  are  continuous  and  Z  is  categorical  is  ex¬ 
plained.  A  theorem  is  established  which  guarantees  the 
consistency  and  the  uniqueness  of  the  solution  of  the 
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maximum  likelihood  equation.  The  validity  of  Doob’s 
conditions  and  the  assumption  of  the  theorem  are  ver¬ 
ified  for  the  case  of  3-varlate  population.  (Contractor’s 
abstract) 


NCU.04:038 

North  Carolina  U.  [Inst,  of  Statistics]  Chapel  Hill. 

A  NOTE  ON  A  CLASS  OF  PROBLEMS  IN  "NORMAL" 
MULTIVARIATE  ANALYSIS  OF  VARIANCE,  by  S.  N. 

Roy  and  J.  Roy.  Nov.  1957,  7p.  (Mimeograph  series 
no.  184)  (AFOSR-TN-57-749)  (AF  18(600)83) 

AD  136737;  PB  132980  Unclassified 

Also  published  In  Ann.  Math.  Stat,  v.  30:  577-581, 

June  1959. 

Let  the  columns  of  X  (p  x  n)  be  independent  non-singular 
p-dimenslonal  normal  variates  with  a  common  vailance- 
covarlance  matrix  and  expectations  giveD  by 

(f  X'  *  A  i, 

where  A  (n  x  m)  Is  a  matrix  of  known  constants  and  { 

(m  x  p)  is  a  matrix  of  unknown  parameters.  This  will 
be  called  the  model.  Under  this  model  consider  the  hy¬ 
pothesis 

C-Bo, 

where  B  (m  x  k)  is  a  given  matrix  of  constants  and  v 
(k  x  p)  is  a  matrix  of  unknown  parameters.  It  is  shown 
that  the  hypothesis^  1s  "completely  testable"  If  and 
only  If 

rank  A  +  rank  B  -  rank  AB  -  m. 

Further,  If  rank  A  <  n-p,  it  la  always  possible  to  con¬ 
struct  a  testable  hypothesis^*  which  Is  Implied  by 
the  lest -criterion  proposed  tomf*  Is  based  on  the  latent 
.1  ' 

roots  of  the  matrix  SjS^  whire  3^  and  (3^  ♦  Sj)  are  the 

"error-matrices  of  sums  of  (squares  and  products"  under 
the  model  and  underjy^  respectively.  It  la  further 
shown  that  the  rank  of  the  matrix  Sj  Is  min  [p,  rank  A  - 

rank  (AB)].  (Contractor's  abstract) 


NCU.04:039 

North  Carolina  U.  [Inst,  of  Statistics]  Chapel  Hill. 

SOME  ASPECTS  OF  MULTIVARIATE  ANALYSIS,  by  3. 
N.  Roy.  N.  Y.,  John  Wiley  and  Sons.  Inc.,  1957,  2i4p 
lncl.  refs.  [AF  18(600)83]  Unclassified 

Samples  of  a  fixed  siae  are  treated  with  the  chief  em¬ 
phasis  on  obtaining  confidence  bounds  on  certain  para¬ 
metric  functions  that  are  a  set  of  natural  measures  of 
deviation  from  a  null  hypothesis.  The  first  twelve  chap¬ 
ters  lead  up  to  the  confidence  bounds  which  are  dis¬ 
cussed  In  detail  In  chapters  13  and  14.  In  chapter  15, 


some  nonparametrlc  generalizations  of  analysis  of  vari¬ 
ance  and  multivariate  analysis  applied  to  categorized 
data  In  contingency  tables  are  considered.  The  underly¬ 
ing  basis  Is  a  heuristic  class  of  tests  and  a  union-inter¬ 
section  principle.  Included  In  the  first  twelve  chapters 
are  discussions  of  the  multivariate  normal  population 
and  the  properties  of  samples  therefrom,  distribution 
problems,  least  squares,  analysis  of  variance  and  gen¬ 
eralizations,  and  bounds  on  the  power  functions.  There 
are  nine  appendices  included,  covering  results  in  matrix 
theory,  quadratic  forms,  transformations,  roots  of  de- 
termlnantal  equations,  Jacobians,  canonical  reduction 
of  certain  distribution  problems  and  Integration,  In  par¬ 
ticular,  that  connected  with  die  distributions  of  the 
smallest  and  largest  roots  of  a  determinants!  equation. 
The  multivariate  confidence  bounds  discussed  are  those 
for  multivariate  normal  populations  relating  to  (a)  the 
mean  vector;  (b)  mean  differences  In  k  populations;  (c) 
the  general  linear  hypothesis;  (d)  multlcollinearlty  of 
means;  (e)  the  covariance  matrix;  (f)  characteristic 
roots  related  to  a  pair  of  covariance  matrices;  (g)  re- 
gresslon-llke  parameters.  Chi-square  test  criteria  and 
results  on  large-sample  distributions  are  given  in  rela¬ 
tion  to  the  contingency  table  hypotheses  in  chapter  15. 


NCU.04-.040 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

STEP-DOWN  PROCEDURE  IN  MULTIVARIATE  ANAL¬ 
YSIS,  by  J.  Roy.  Dec.  1957,  18p.  (Mimeograph  series 
no.  187)  (AFOSR-TN-58-33)  (AF  18(600)83)  AD  148072 

Unclassified 

Also  published  In  Ann.  Math.  Stat.,  v.  29:  1177-1187, 

Dec.' 1958. 

The  step-down  procedure  Is  applied  to  the  multivariate 
analysis  of  variance  and  the  comparison  of  variance- 
covariance  matrices  In  order  to  derive  new  tests  of  sig¬ 
nificance  and  simultaneous  confidence-bounds  on  a  num¬ 
ber  of  deviation-parameters.  The  step-down  procedure 
Is  not  invariant  under  a  permutation  of  the  variates  and 
should  be  used  only  when  the  variates  can  be  arranged 
on  a  priori  grounds.  Some  advantages  of  the  step-down 
procedure  are  that  (1)  the  procedure  uses  widely  known 
statistics  like  the  variance-ratio;  (2)  the  test  Is  carried 
out  in  successive  stages  and  If  significance  is  established 
at  a  certain  stage,  one  can  stop  at  that  stage;  and  (3)  li 
leads  to  simultaneous  confidence-bounds  on  certain 
meaningful  parametric  functions. 


NCU.04:04l 

North  Carolina  U.  Inst  of  Statistics,  Chapel  HL1. 

ON  LINEAR  ASSOCIATIVE  ALGEBRAS  CORRESPOND¬ 
ING  TO  ASSOCIATION  SCHEMES  OF  PARTULLY  BAL¬ 
ANCED  DESIGNS,  by  R.  C.  Bose  and  C.  M.  Meaner. 
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Jan,  1958,  26p.  lncl.  refs.  (Mimeograph  series  no.  188} 
(AFOSR-TN-58-78)  (In  cooperation  with  Michigan  State 
U.)  (AF  18(600)83)  AD  148126  Unclassified 

Also  published  in  Ann.  Math.  Stat.,  v.  30:  21-38,  Mar. 
1959. 

A  basic  lemma  is  presented  which  relates  a  set  of 
Incidence  matrices  Bj  of  order  v  as  the  associated 

matrices  of  a  partially  balanced  Incomplete  block  design 
with  m  associated  classes.  Applications  of  this  lemma 
are  given  in  verifying  ths  existence  of  a  design  with  a 
given  association  schsms.  Results  are  given  concerning 
the  characteristic  roots  and  multiplicities  of  the  roots 
of  matrices  formed  from  the  B^. 


NCU.04:042 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

A  NOTE  ON  CONFIDENCE  BOUNDS  CONNECTED  WITH 
THE  HYPOTHESIS  OF  EQUALITY  OF  TWO  DISPERSION 
MATRICES,  by  S.  N.  Roy.  Feb.  1958,  6p.  (Mimeograph 
series  no.  190)  (AFOSR-TN-58-141)  (AF  18(600)83) 

AD  152168;  PB  134650  Unclassified 

The  derivation  is  given  of  results  previously  presented 
(see  item  no.  NCU.04:029). 


NCU.04:043 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

A  NOTE  ON  INVERTING  A  CERTAIN  TYPE  OF  PAT¬ 
TERNED  MATRIX,  by  S.  N.  Roy.  Feb.  1958,  3p. 
(Mimeograph  series  no.  191)  (AFOSR-TN-58-143) 

(AF  18(600)83)  AD  152170  Unclassified 

The  Inverse  Is  obtained  for  matrices  of  the  type 
D  (n  x  n)  +  B(n  x  m)  C(m  x  n)  whers  D  (n  x  n)  is  an 
al  i 

n  x  n  diagonal  matrix  whose  diagonal  elements  are 
a^,  . an  ars  all  pooitive.  The  inversion  is  to  be 

obtained  subject  to  the  following  conditions:  (1)  m  <  n, 
(2)  both  D  and  D  +  BC  are  nonsingular,  (3)  both 
*1  *i 

B  and  C  are  of  rank  m,  and  (4)  l(m  x  m)C(m  x  n)D.  , 

1/al 

(n  x  n)B(n  x  m)  are  nonsingular.  The  Inverse  of  this 
type  of  matrix,  with  C  -  B',  m  n  and  i  a  D  which 

al 

has  all  the  diagonal  elements  positive  Is  needed  In  fac¬ 
tor  analysis  and  certain  other  areas  of  statistics. 


NCU.04:044 

North  Carolina  U.  Inst,  of  Statistics  [Chapel  Hill]. 

A  STUDY  OF  INDEPENDENCE  AND  DEPENDENCE  IN 
MULTIVARIATE  NORMAL  ANALYSIS,  by  R.  Bargmann. 
Dec.  1957;  95d.  lncl.  tables,  refs.  (Mimeograph  series 
no.  188)  (AFCSR-TN-58-242)  (AF  18(600)83) 

AD  154144;  PB  135374  Unclassified 

This  report  deals  with  ths  following  arrets  of  multi¬ 
variate  analysis:  (1)  tests  of  indepen  ?e  and  associ¬ 
ated  confidence  bounds;  (2)  tests  of  quasi -independence 
and  associated  confidence  bounds;  (3)  generalized  dis¬ 
tributions  and  the  problem  of  confidence  statements; 

(4)  reducible  patterns  of  dependence;  (5)  degrees  of  de¬ 
pendence;  and  (6)  numerical  illustrations. 


NCU.04:045 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

SOME  USES  OF  THE  DISTRIBUTION  OF  THE 
LARGEST  ROOT  IN  MULTIVARIATE  ANALYSIS,  by  D. 

L.  Heck.  Mar.  1958,  46p.  lncl.  diagrs.  tables,  refs. 
(Mimeograph  series  no.  194)  (AFOSR-TN- 58-290) 

(AF  18(600)83)  AD  154195  Unclassified 

Tiara  las  been  only  limited  application  of  the  distribu¬ 
tion  of  characteristic  roots  for  testing  purposes  and  con¬ 
struction  of  confidence  intervals  in  multivariate  analysis 
largely  because  a  comprehensive  set  of  tables  and  easy 
instructions  were  not  available.  Ths  present  report  is 
a  partial  attempt  to  fill  this  gap.  In  this  paper,  testing 
procedures  for  three  tests  In  multivariate  analysis  are 
given,  and  for  two  of  the  test  situations  which  require 
the  distribution  of  the  largest  characteristic  root,  num¬ 
erical  examples  are  worked  out.  Charts  of  the  upper 
1%,  2.5%,  and  5%  points  of  this  distribution  for  the 
degrees  of  freedom  s  «  2(1)5,  m  »  -*,  0(1)10,  and 
5‘n  1  1000  are  Included,  as  well  as  a  procedure  for 
obtaining  the  points  for  n  *  1000.  The  method  used  In 
computing  the  percentage  points  Is  also  descrlbsd. 
(Contractor’s  abstract) 


NCU. 04:046 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

A  THIRD  ORDER  ROTATABLE  DESIGN  IN  FOUR 
DIMENSIONS,  by  N.  R.  Draper.  May  1958.  5p.  lncl. 
table.  (Mimeograph  series  no.  198)  (AFOSR-TN-58- 
484)  (AF  18(600)83)  AD  158292  Unclassified 

Also  published  In  Ann.  Math.  Slat.,  v.  31:  875-877, 

Dec.  I960. 
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A  model  Is  presented  for  a  third  order  design  In  4 
dimensions.  The  design  requires  96  points  and  Is  a  com 
bination  of  4  second  order  rotatable  designs,  permitting 
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sequential  performance  in  a  number  of  ways.  The  de¬ 
sign  may  be  performed  In  4  blocks,  each  containing 
24  different  combinations  of  factor  levels. 


NCU.04-.047 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

ASYMPTOTIC  POWER  AND  INDEPENDENCE  OF 
CERTAIN  CLASSES  OF  TESTS  ON  CATEGORICAL 
DATA,  by  E.  L.  Diamond.  April  1958,  lv.  lncl.  table, 
refs.  (Mimeograph  series  no.  196)  (AFOSR-TN-58- 

549)  (AF  18(600)83)  AD  158386  Unclassified 

The  analysis  of  categorical  data  is  studied  so  as  to 
distinguish  between  the  case  in  which  the  sample  is 
assumed  drawn  from  a  single  multinomial  population 
and  the  case  in  which  die  sample  Is  drawn  from  several 
independent  multinomial  populations.  In  the  first  case 
all  marginal  totals  of  the  resulting  table  of  data  are 
stochastic  variates.  In  the  second  case  some  marginals 
are  fixed  by  the  manner  in  which  the  sample  is  drawn 
while  the  rest  are  stochastic  variates.  The  necessary 
careful  definition  of  the  hypothesis  to  be  tested  and  its 
alternation  is  given.  Two  properties  of  the  various 
types  of  tests  are:  (1)  the  asymptotic  power  of  the  test; 
and  (2)  the  necessary  and  sufficient  conditions  for  the 
asymptotic  independence  in  probability  of  two  tests  of 
a  given  type,  and  these  are  found  to  be  appropriate  to 
the  two  sampling  situations. 


NCU.04:048 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

ROTATABLE  DESIGNS  OF  SECOND  AND  THIRD 
ORDER  IN  THREE  OR  MORE  DIMENSIONS,  by  R.  C. 
Bose  and  N.  R.  Draper.  May  1958,  131p.  lncl.  diagrs. 
tables.  (Mimeograph  series  no.  197)  (AFOSR-TN-38- 

550)  (AF  18(600)83)  AD  138367  Unclassified 

An  attempt  is  made  to  meet  the  need  for  second  and 
third  order  designs  in  3  or  more  factors.  Several  new 
construction  methods  for  obtaining  rotatable  designs 
of  second  and  third  order  In  3  and  higher  dimensions 
are  presented.  By  use  of  these  methods  various  in¬ 
finite  classes  cl  designs  are  obtained,  and  all  of  the 
rotatable  designs  previously  known  are  derivable  as 
special  cases  of  these  classes.  A  general  theorem 
providing  the  exact  conditions  under  which  a  third 
order  arrangement  is  nonsingular  is  presented. 

(ASTIA  abstract) 


NCU. 04:049 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

ON  THE  CONSTRUCTION  OF  A  CLASS  OF  ERROR- 
CORRECTING  BINARY  SIGNALING  CODES,  by  R.  C. 


Bose  and  R.  R.  Kuebler,  Jr.  May  1958,  173p.  incl.  diagrs. 
tables.  (Mimeograph  series  no.  1»9)  (AFOSR-TN-58- 

551)  (AF  18(600)83)  AD  158368  Unclassified 

Tte  nature  of  the  group  alphabet  required  to  encode  in¬ 
formation  for  errorless  (up  to  a  point)  transmission  is 
discussed.  The  algebra  is  a  commutative  ring  algebra 

whose  elements  are  the  2n  distinct  binary  seauences  of 
length  n.  Addition  is  vector  addition,  modulo  2,  of  se¬ 
quences.  Multiplication  is  specified  by  defining  the  i4*1 
coordinate  of  a  product  as  the  product,  modulo  2,  of  the 

1th  coordinate  of  the  factors.  The  geometry  employs  2 
fundamental  spaces:  a  topological  space  of  n  distinct 

points  Yj  where  the  1th  point  corresponds  to  the  i 

position  in  an  n-place  binary  sequence,  and  the  finite 
projective  space  PG(k-l,2)  from  whose  points  the  Y ’s 

are  selected.  Tie  space  flis  determined,  to  within  or¬ 
dering  of  points,  by  the  assignment  of  measure  n^  to  the 

points  Pj  of  PG(k-l,2),  where  n^  is  the  number  of  times 

P  appears  in  U,  and  E n,  -  n.  Tils  distribution  of 
1  1  1 

n-measure  is  discussed,  and  it  is  shown  that  the  distri¬ 
bution  of  n-measure  over  the  points  of  PG(k-l,2)  is 
equivalent  to  the  distribution  of  a  D-measure  over  the 
(K-2)-flats  of  PG(k-l,2).  Necessary  and  sufficient  con¬ 
ditions  are  derived  that  a  D-measure  define  a  group 
alphabet  which  will  admit  the  correction  of  all  W- tuple 
errors  in  transmission.  (ASTIA  abstract) 


NCU.a4;050 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

PERCENTAGE  POINTS  OF  WILK’S  L  AND  L 

mvc  vc 

CRITERIA,  by  J.  Roy  and  V.  K.  Murthy.  June  1958,  l3p. 
lncl.  tables.  (Mimeograph  series  no.  200)  (AFOSR-TN- 
58-553)  (Sponsored  Jointly  by  Air  Force  Office  of  Sci¬ 
entific  Research  under  AF  18(600)83  and  Office  of  Naval 
Research  under  Nonr-85506)  AD  158371  Unclassified 

Also  published  in  Psychometrlka,  v.  25:  243-250, 

Sept.  1960. 

An  asymptotic  series  expansion  Is  used  to  evaluate  5% 

and  1%  points  of  the  distribution  of  L  and  L  crl- 
r  mvc  vc 

terla  for  p  *  4,  5,  6,  7  and  n  •*  25(5)60(10)100.  For  higher 

values  of  n,  a  correction  factor  a  is  provided  such  that 

to  a  high  degree  of  accuracy  (a-njlog^l.^^  or 

(a-n)log'l.vc  is  distributed  as  chi-square.  The  use  of 

the  tables  is  Illustrated  with  two  numerical  examples. 

A  simple  nonparametrlc  alternative  procedure  is  sug¬ 
gested  for  testing  a  generalization  of  the  Hmvc  hypothe¬ 
sis  (the  means  are  equal,  the  variances  are  equal,  and 
the  covariances  are  equal). 
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North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

A  CLASS  OF  TWO  REPLICATE  INCOMPLETE  BLOCK 
DESIGNS,  by  J.  Roy.  June  1958,  2lp.4ncl.  tables,  refs. 
(Mimeograph  series  no.  201)  (AFOSR-TN-58-554) 

(AF  18(600)83)  AD  158372  Unclassified 

Also  published  in  Biometrics,  v.  15:  259-269,  June 
1959. 

A  new  class  of  two  replicate  designs  called  Simple  Par¬ 
tially  Linked  Block  designs  is  Introduced.  It  Is  shown 
that  with  any  of  these  designs,  the  variance  of  the  esti¬ 
mate  of  the  difference  in  effects  of  two  treatments  can 
be  at  most  of  seven  different  types.  The  general  pro¬ 
cedure  of  lntra-  and  Inter-block  analysis  is  developed 
and  illustrated  with  a  numerical  example.  A  list  of 
these  designs  involving  ten  or  fewer  piots  per  block  is 
given  together  with  the  values  of  parameters  required 
in  the  analysis  and  the  values  oi  the  efficiency-factor. 

It  turns  out  that  most  of  these  designs  are  highly  effi¬ 
cient  with  an  efficiency -factor  of  the  order  oi  75%. 
it  is  Indicated  how  other  two  repiicate  designs  can  be 
derived  from  these  designs.  (Contractor's  abstract) 


NCU.04;052 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

THE  UNIQUENESS  OF  THE  L?  ASSOCIATION  SCHEME, 

by  S.  S.  Shrikhande.  June  1958,  25p.  incl.  ref.  .  'Mime¬ 
ograph  series  no.  204)  (AFOSR-TN-5H-UOB)  (At  18- 
(600)83)  AD  162136;  PB  138971  Unclassified 

Also  published  In  Ann.  Math.  Stat.,  v.  33:  781  -798, 

Sept.  1959. 

The  Lj  association  scheme  for  a  class  of  paitially  bal¬ 
anced  incomplete  block  des.gns  determines  die  param¬ 
eters  of  the  second  kind.  It  is  shown  that  the  converse 
is  true  and  that  these  parameters  imply  the  l.j  associ¬ 
ation  scheme  in  the  case  in  which  s  ■■  2  and  integral, 

2  12 
v  s  ,  nj  2s-2.  Pj  j  s-2.  andp^  2.  Necessary 

conditions  for  the  existence  of  such  designs  are  ob¬ 
tained  if  the  above  conditions  hold  and  s  3  and  t  4. 


NCI’. 04:053 

North  Carolina  U.  Inst,  of  Statistics.  Chapel  Hill. 

ON  A  CHARACTERIZATION  OF  THE  TRIANC.t  1  Alt 
ASSOCIATION  SCHEME,  by  S.  S.  Shrikhande.  Ju.v  1958. 
!5p.  (Mimeograph  series  no.  2061  tAEQSH-TN-58-609' 
(AE  18(600  83)  AD  162137:  1  H  135977  Unclassified 


Also  published  in  Ann.  Math.  Stat.,  v.  30:  39-47,  Mar. 
1059. 

A  proof  Is  given  for  the  following  theorem:  A  necessary 
and  sufficient  condition  that  a  partially  balanced  Incom¬ 
plete  block  diagram  for  n(n-l)/2  treatments  with  3  given 
parameters  has  triangular  association  scheme  is  that 
the  first  associates  of  any  treatment  x  whatsoever  can 
be  divided  Into  2  sets  (y  ,  y2,  ...,  yn_2)  and  (z  ,  z2>  ..., 

zr_2)  such  that  (yit  y^)  =  (Zj,  z})  =  1  for  i  /  j  =  1,  2,  ..., 

n-2.  The  given  parameters  are  (1)  the  number  of  first 
associates  of  any  treatment  Is  n}  =■>  2n-4,  (2)  with  re¬ 
spect  to  any  2  treatments  6j  and  02  which  are  first 
associates  (denoted  by  (6  ,  ©2)  =  1),  the  number  of 
treatments  which  are  first  associates  of  both  0  and  0, 

1  it 

is  p!  j  (0j,  02)  -  n-2,  and  (3)  with  respect  to  any  2  treat¬ 
ments  8  j  and  0^  which  are  second  associates  (denoted  by 
(83,  8^)  »  2),  the  number  of  treatments  which  are  first 
2 

associates  of  both  0j,  0^  is  p^  (0^,  8^)  »  4.  Two  lem¬ 
mas  give  the  uniqueness  of  the  triangular  scheme  for 
r<  -  5  and  6. 

NCU.04:054 

[North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill]. 

[DESIGN  OF  EXPERIMENTS],  Final  rept.  Jan.  1,  1952- 
June  30,  1958  [8]p.  (AF  18(600)83)  Unclassified 

The  results  of  the  research  performed  under  this  con¬ 
tract  are  summarized.  Topics  include  the  construc¬ 
tion  and  properties  of  incomplete  block  designs,  sequen¬ 
tial  methods  in  the  analysis  of  variance  and  probit  anal¬ 
ysis,  sequential  design  and  decision  problems,  the  use 
of  order  statistics  for  problems  of  ranking  means,  anal¬ 
ysts  and  construction  of  paired  comparison  designs,  de¬ 
signs  for  exploring  response  surfaces,  construction  of 
error  correcting  binary  signaling  codes,  complex  hy¬ 
potheses  on  normal  distributions,  and  simultaneous  con¬ 
fidence  interval  estimation.  Studies  related  to  the  analy¬ 
sis  of  variance  include  the  generalization  of  all  existing 
techniques  of  normal  variate  analysis  of  variance,  co- 
variance,  and  multivariate  analysis,  as  well  as  studies 
of  multivariate  components  of  variance  analysis  and 
multivariate  factor  analysis.  A  list  of  technical  notes 
and  journal  articles  prepared  under  this  contract  is  ap¬ 
pended. 


NCU  .04  055 

North  Carolina  C.  'Inst,  of  Statistics]  Chapel  Hill. 
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USEFUL  BAYES  SOLUTIONS  FOlt  MULTIPLE  COM 
P ARISONS'  I  HOB  1  EMS.  1  (Abstract),  by  D.  B.  Duncan. 


AIR  FORCE  SCIENTIFIC  RESEARCH 


NCU. 04:056;  NCU. 05:022,  023 


Preliminary  rept.  [1958]  [l]p.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF  18- 
(600)83]  and  U.  S.  Public  Health  Service) 

Unclassified 

Presented  at  meeting  of  the  Inst,  of  Math.  Stat., 
Gatlinburg,  Tenn.,  Apr.  10-12,  1958. 

Published  in  Ann.  Math.  Stat.,  v.  29:  622-623,  June  1958. 

A  Bayes  solution  is  developed  for  the  common  t-test 
problem  of  testing  the  hypothesis  8*0  against  the  al¬ 
ternative  8  >  0  given  observed  values  of  x  and  s  where 

2 

x  is  normally  distributed  with  8  as  mean  and  variance  o 

2  2 
and  s  is  an  Independent  estimate  of  o  distributed  as 

2  2 

Xj/t  /v.  The  ultimate  objective  is  to  rolve  many  forms 

of  multiple  comparisons  problems  generated  by  the  re¬ 
stricted  products  (Lehmann,  Ann.  Math.  Stat.,  v.  28: 

1-25,  Mar.  1957)  of  problems  of  the  given  form,  the 
Bayes  solutions  to  be  obtained  as  corresponding  products 
of  solutions  of  the  form  developed.  The  loss  function 
assumes  losses  proportional  to  1 8 1,  the  factor  for  type 
I  errors  being  k  times  that  for  type  n  errors,  k  *  1. 

The  Bayes  function  is  a  normal  density  with  mean  0  and 
2  2 

variance  r  o  .  These  functions  fit,  at  least  to  a  satis¬ 
factory  degree  of  approximation,  a  wide  variety  of 
problems  met  in  practice.  The  solution  (restricted  to 
Invariant  procedures)  has  the  critical  region  x/s  >  t 
where  t  is  a  function  of  the  degrees  of  freedom  u,  loss 

2 

ratio  k  and  dispersion  ratio  y  .  A  brief  table  of  t  with 
these  three  arguments  is  presented. 


NCU.05:022 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

DISTTNGUISHAB1LITY  OF  SETS  OF  DISTRIBUTIONS 
(THE  CASE  OF  INDEPENDENT  AND  IDENTICALLY 
DISTRIBUTED  CHANCE  VARIABLES),  by  W.  Hoe ff ding 
and  J.  Wolfowltz.  Apr.  1957,  40p.  lncl.  dlagrs.  tables. 
(Mimeograph  series  no.  166)  (AFOSR-TN-57-154) 

(In  cooperation  with  Cornell  U.,  Ithaca,  N.  Y.  under 
AF  18(600)685)  (AF  18(600)458)  AD  126446 

Unclassified 

Also  published  In  Ann.  Math.  Stat.,  v.  29:  700-718, 

Sept.  1958. 

Criteria  are  developed  which  determine  whether  for 
given  sets  of  distributions  3%#,  and#,  there  exists  a 
test  which  makes  the  probability  of  an  erroneous  deci¬ 
sion  small  when  the  distribution  F  belongs  tojtj  or#, 
and  at  the  same  time  exercises  some  control  over  the 
number  of  observations  required  to  reach  a  decision 
when  F  is  In 3*,  and  not  only,  in#  or#.  Several  classes 
of  tests  are  considered  such  as  the  class  of  all  fixed 
sample  size  tests,  or  the  class  of  all  tests  which  termi¬ 
nate  with  probability  1  whenever  F  Is  in  The  dls- 
tingulshabllity  is  studied  of  2  sets  of  distributions  in 
various  classes  of  tests  which  are  defined  in  terms  of 
properties  of  the  distribution  of  the  sample  size  function 
N.  Necessary  and/or  sufficient  conditions  are  sought 
for  the  existence  of  a  test  in  a  given  class  which  makes 
the  maximum  error  probability  in#U#less  than  any 
preassigned  positive  number. 


NCU. 04:056 

North  Carolina  U.  [Inst,  of  Statistics]  Chapel  Hill. 

ON  THE  LIMITING  POWER  FUNCTION  OF  THE  FRE¬ 
QUENCY  CHI-SQUARE  TEST,  by  S.  K.  Mitra.  [1958] 
Il3]p.  lncl.  table,  refs.  [AF  18(600)83]  Unclassified 

Published  In  Ann.  Math.  Stat.,  v.  29:  1221-1233, 

Dec.  1658. 

2 

A  x  statistic  is  considered  for  testing  the  hypothesis 
that  In  q  independent,  multinomlally  distributed  random 
vectors  the  "cell"  probabilities  are  given  functions  of 
several  unknown  parameters,  asymptotically  efficient 
estimators  of  which  are  used  in  the  statistic.  By  a 
method  similar  to  Cramar's  (Mathematical  methods  of 
statistics,  Princeton  v.  Press,  Princeton,  N.  J.,  1946] 

It  is  shown  that  if  the  true  cell  probabilities  differ  from 
the  hypothetical  oneo  by  additive  terms  which  suitably 
decrease  to  zero  as  the  sample  size  Increases,  and  reg¬ 
ularity  condlUoon  analogous  to  Cramer's  are  satisfied, 
then  the  statistic  has  a  limiting  non-central  chi-square 
distribution.  The  result  is  applied  to  two  problems  In 
.he  planning  of  experiments.  (Math.  Rev.  abstract) 


NCU. 05:023 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

AN  UPPER  BOUND  FOR  THE  VARIANCE  OF  CERTAIN 
STATISTICS,  by  W.  Hoeffdlng.  Mar.  1958,  12p.  (Mimeo¬ 
graph  series  no.  193)  (AFOSR-TN-58-243)  (AF  18- 
(600)458)  AD  154145  Unclassified 

Presented  at  meeting  of  the  Inst,  of  Math.  Stat.,  Ames, 
Iowa,  Apr.  3-5,  1958. 

Abstract  published  In  Ann.  Math.  Stat.,  v.  29:  620, 

June  1958. 

The  following  bound  is  demonstrated: 

f  3/2  2  . 

P  -P  ,  P  *  1/2 

r  -  p2‘-  H(p)  *< 

^(1-P)3/2  -<1-P)2.  p  ••  1/2  . 

The  context  is  as  follows:  r  -  E  fQCj.XjHQCj,  Xj) 
p  -  E  ffXj.Xj),  Xj,X2 . Xp  are  Independent  and 
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Identically  distributed  random  variables,  and 

is  a  bounded  function  such  that  f(Xj,X2)  - 

fftj.Xj),  0  *  fpCj.Xj)  «  1. 

NCU.05:024 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

ON  THE  PROBABILITY  OF  LARGE  DEVIATIONS  OF 
RANDOM  VARIABLES,  by  I.  N.  Sanov,  tr.  by  D.  E.  A. 
Quade.  Mar.  1058,  50p.  incl.  diagrs.  (Mimeograph 
series  no.  192)  (AF  18(600)458  and  AF  18(600)83) 

AD  154161  Unclassified 

Also  published  In  Matematlcheskii  Sbornlk,  v.  42:  11-44, 
1057. 

A  series  of  theorems  are  presented  of  which  the  follow¬ 
ing  two  are  typical:  Given  an  experiment  having  n  mu¬ 
tually  exclusive  and  exhaustive  outcomes.  Let  p((l  « 

1,  •••>  n)  be  the  probability  of  the  1th  outcome,  v^,  Its 

relative  frequency  In  N  independent  repetitions  of  the 
experiment.  Let  Obe  a  closed  set  of  points  of  the  sim¬ 
plex  Xj  +>••  +  x  »  1,  x  *  0,  (satisfying  some  slight 

further  condition  specified  in  the  paper).  Then  asymp¬ 
totically 

n 

Pf  (Vj,  ....  vn)  <fl]  •  exp  Ntr  ln^/Xj)  +  0(1)], 

1=1 

where  (X  v  )  denotes  the  point  in  flat  which 
1,  •••>  n' 
n 

E  j  x(  ln^/Xj)  obtains  Its  maximum,  (x^  ^  X^efl, 

(Theorem  2).  Let  FN(x)  be  the  empirical  distribution 

function  of  a  random  sample  of  size  N  from  a  population 
with  distribution  function  F(x).  Let  *(x)  be  another 

distribution  function  hat  ^  _ln(dF/d4)d*  exists.  Then 

Urn  11m  N'^ln  P  sup  I  F  (x)  -  *(x)l<f .’]  * 

(-OH-  X 

;’.ln(dF/d*)d4, 


Let  XQ,  Xj,  ...,  Xn  be  n  +1  Independent  normal  random 
variables  with  constant  variance  and  expectations  mq, 

Ml*  M2*  --  Mn  respecUvely-  “  X(of  X(i)  *  -  4  X(n) 
are  the  corresponding  order  statistics,  then  a  linear 
contrast  of  these  order  statistics  is  defined  by 

z=x(0)i  cix(i)-f=1  ^-1.0‘V  1(1-1, 

Formulas  and/or  tables  for  ths  probability  density  of  Z 
are  obtained  In  the  case  of  n  =  2  under  the  hypotheses: 

Ho:  W  M2  “  °:  Hi:  M0  =  6>  Mi  ”  m2  * 0  (6  >  °); and 

H2:  mq  =  2,  Mj  =  1,  m2  =  0.  (Math.  Rev.  abstract) 

NCU. 06:001 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

RELATION  BETWEEN  CERTAIN  INCOMPLETE  BLOCK 
DESIGNS,  by  S.  S.  Shrlkhande.  July  1658,  14p.  Incl.  refs. 
(Mimeograph  series  no.  207)  (AFOSR-TN-58-699) 

(AF  40(638)213)  AD  162233;  PB  140632  Unclassified 

Also  published  In  Contributions  to  Probability  and 
Statistics,  Stanford  U.  Press,  Stanford,  Calif.,  1960, 
p.  388-365. 

Relations  have  been  established  between  various  bal¬ 
anced  incomplete  block  designs  derived  from  symmetric 
balanced  Incomplete  block  designs  with  X  *  1,2  and  cer¬ 
tain  partially  balanced  Incomplete  block  designs. 


NCU.06:002 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

ANALYSIS  OF  VARIANCE  WITH  UNIVARIATE  OR 
MULTIVARIATE,  FIXED  OR  MIXED  CLASSICAL  MOD¬ 
ELS,  by  S.  N.  Roy  and  J.  Roy.  Aug.  1958,  lv.  In  1. 
diagrs.  tables.  (Mimeograph  series  no.  208)  (A>OSR- 
TN-58-850)  (AF  49(638)21*)  AD  203401;  PB  140676 

Unclassified 


(Theorem  13).  The  paper  concludes  with  some  indica¬ 
tions  of  the  applicability  of  the  given  theorems  to  the 
solution  of  known  problems.  (Math.  Rev.  abstract) 


NCU.05:025 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill. 

DISTRIBUTION  OF  LINEAR  CONTRASTS  OF  ORDER 
STATISTICS,  by  J.  St.  Pierre.  (1958)  (S]p.  incl.  tables. 
(AF  18(600)458]  Unclassified 

Published  In  Ann.  Math.  Stat.,  v.  29:  1264-1268,  Dec. 
1958. 


A  unified  and  general  theory  of  univariate  analysis  of 
variance  Is  applied  to  the  multivariate  case.  Both 
univariate  and  multivariate  (MANOVA)  cases  with  fixed 
"effects”  are  elaborated  with  reference  to  the  main  clas¬ 
ses  of  problems  like  analysis  of  variance,  analysis  of 
covariance  and  analysis  of  regression  under  general  de¬ 
signs.  The  development  is  made  on  the  basis  of  linear 
estimation  and  the  use  of  least  squares.  Relevant  theo¬ 
rems  and  results  in  vector  spaces  and  matrix  theory  are 
stated,  computational  techniques  are  discussed  and  a  set 
of  charts  is  given  as  an  appendix  at  the  end  as  needed 
for  both  (model  I)  MANOVA  and  sevsral  problems  on 
(model  11  and  mixed  models)  MANOVA. 
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DEUTERIUM  ON  CHROMIUM  OXIDE  GEL  CATALYST 
(Abstract),  by  A.  B.  Littlewood  and  R.  L.  Burwell,  Jr. 
[1957]  [l]p.  [AF  18(603)132]  Unclassified 


ANALYSIS  OF  VARIANCE  WITH  UNIVARIATE  OR 
MULTIVARIATE,  FIXED  OR  MIXED  CLASSICAL 
MODELS,  SUPPLEMENT,  by  S.  N.  Roy  and  J.  Roy. 
[1958]  [I4]p.  (Mimeograph  series  no.  208,  suppl.) 
(AFOSR-TN-58-850a)  (AF  49(638)213)  AD  214485 

Unclassified 


The  analysis  of  variance  with  mixed  classical  models 

x.  ’ 


is  developed  from  x  • 


a  set  of  n  observable 


random  variables,  which  can  be  expressed  as 
x-A  0  +  a  0  +  *••  +  A  0  +c,  where  A  (n  x  m  ), 
"  — 0~0  Tl  Tc  “k  ~  “i  i 

i  =  0,  1,  2,  •••,  k  are  matrices  of  known  constants, 

0  (m.  x  1)  is  a  vector  of  unknown  parameters  and 

~0  0 

0^  (mj  x  1),  1  -  1,  2,  •••,  k,  and  r  (n  x  1)  are  mutually 

Independent  random  vectors  with  a  normal  distribution. 
Various  testing  techniques  and  hypotheses  are  de¬ 
veloped. 


Presented  at  meeting  of  the  Petrol.  Chem.  Div.  of  the 
Amer.  Chem.  Soc.,  Miami,  Fla.,  Apr.  7-12,  1957. 

Published  in  131st  meeting  of  the  Amer.  Chem.  Soc. 
Abstracts  of  Papers,  1957,  p.  16-Q. 

Chromium  oxide  gel  catalyzes  isotopic  exchange  be¬ 
tween  alkanes  and  deuterium  at  temperatures  of  200*C 
and  above.  Unlike  the  case  with  metallic  catalysts,  each 
adsorption  step  leads  to  the  exchange  of  but  a  single 
atom  of  hydrogen.  The  catalyst  becomes  active  only  upon 
heating  to  300*.  Maximum  activity  develops  upon  increase 
in  the  pretreatment  temperature  to  470*.  During  this 
temperature  increase,  the  activation  energy  of  the  ex¬ 
change  reaction  remains  at  16  kcal,  but  the  surface  area 
declines  slightly.  Hence  active  sites  are  being  generated. 


NOR. 05:002 

Northwestern  U.  Dept,  of  Chemistry,  Evanston,  Ill. 

3,3 -DIME THYL-1 ,4- PENTADIENE,  by  R.  L.  Burwell, 

Jr.  and  R.  Ciola.  Dee.  31,  1957,  3p.  (AFOSR-TN-58-16) 
(AF  18(603)132)  AD  148055  Unclassified 


NOR.04:001 

Northwestern  U.,  Evanston,  111. 

PROCEEDINGS  OF  THE  SECOND  BIENNIAL  GAS 
DYNAMICS  SYMPOSIUM  ON  TRANSPORT  PROPERTIES 
IN  GASES,  Evanston,  Ill.  (Aug.  26-28,  1957),  ed.  by  A. 

B.  C umbel  and  J.  B.  Fenn.  Evanston,  Northwestern  U. 
Press,  Jan.  1958,  182p.  incl.  dlagrs.  tables,  refs.  (In 
cooperation  with  Amer.  Rocket  Soc.)  (AFOSR-TR-58- 
22)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  49(638)211,  Office  of  Ordnance  Re¬ 
search,  and  Office  of  Naval  Research  (Project  SQUID)) 

Unclassified 

Twenty  papers  were  presented  at  this  symposium,  which 
had  as  its  specialized  theme  the  subject  of  "Transport 
Properties  in  Gases".  The  objectives  of  the  symposium 
were:  (1)  to  define  the  state  of  the  art  in  both  theory  and 
experiment  for  the  determination  of  the  transport  prop¬ 
erties  of  gases,  with  particular  reference  to  extreme 
conditions;  (2)  to  indicate  the  necessary  data  for  appli¬ 
cation,  design,  and  the  advance  of  pure  science;  and 
(3)  to  point  up  promising  avenues  of  future  research  of 
theoretical  and  experimental  nature. 


NOR.05:001 

Northwestern  U.  [Dept,  of  Chemistry]  Evanston,  111. 
ISOTOPIC  EXCHANGE  BETA  PEN  ALKANES  AND 


Also  published  in  Jour.  Org.  Chem.,  v.  23:  1063,  July 
19557 

The  catalytic  hydrogenation  of  3, 3-dimethyl- 1,4-pen- 
tadiene  was  studied.  A  mixture  of  0.5  mol  of  1,5- 
dlchloro-3,3-dimethylpentane,  2  mol  of  2-methyl- 
qulnollne  and  0.1  mol  of  Nal  was  refluxed  in  a  flask  sur¬ 
mounted  by  a  tubing  40  cm  long  with  a  standard  taper 
plug  at  the  top.  The  reflux  rate  was  maintained  so  that 
the  temperature  at  tire  top  of  the  Vigreux  column  was 
between  60”  and  70’C.  The  entire  reaction  required 
about  8  hr.  The  product  was  dried  with  NXjSO^  and  frac¬ 
tionated;  the  yield  was  58%  at  bp  •  70.2'C  at  750.5  mm. 
Further  possible  purification  was  effected  by  storage 
over  Na  and  azeotropic  distillation  with  methanol, 

nZ0D  1.4067:  d20^  0.7017.  3,3-Dimethyl-l-pentene  was 

made  in  88%  yield  from  l-chloro-3,  3-dimethylpentane 
by  the  same  process  (bp  -  77.2’C  at  755  mm). 

NOR. 01:003 

Northwestern  U.  [Dept,  of  Mathematics]  Evanston,  111. 

HOMOTOPY  GROUPS  OF  ONE- DIMENSIONAL  SPACES, 
by  M.  L.  Curtis  and  M.  K.  Fort,  Jr.  [1957]  [3]p.  (AF  18- 
(600)1571)  Unclassified 

Published  In  Proc.  Amer.  Math.  Soc.,  v.  8:  577-579, 

June  1957. 
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The  authors  prove  that,  If  S  is  a  one-dimensional  sepa¬ 
rable  metric  space,  then  it^(S)  -  0  for  k  >  1.  This  is  a 

generalization  of  the  classical  result,  where  S  is  a  one¬ 
dimensional  complex.  Actually  the  following  stronger 
theorem  is  obtained:  Let  X  be  a  locally  connected  con¬ 
tinuum  whose  one-dimensional  integral  singular  homology 
group  is  a  torsion  group.  Let  S  be  a  one-dimensional 
separable  metric  space.  Then  any  map  f:X  -  S  is  null- 
homotoplc.  (Math.  Rev.  abstract) 

NOR.02;004 

[Northwestern  U.  Dept,  of  Mathematics]  Evanston,  111. 

AN  IMBEDDING  THEOREM,  by  M.  L.  Curtis.  [1957] 

[3]p.  (AF  18(600)1571)  Unclassified 

Published  in  Duke  Math.  Jour.,  v.  24:  349-351,  Sept. 

195T 

Although  it  was  known  from  joint  work  of  the  author  and 
the  reviewer  that  a  3-dimensional  generalized  closed 

manifold  (i.e.,  3-gcm)  which  (1)  is  lmbeddable  in  E*,  or 
(2)  satisfies  certain  local  hom/dopy  conditions  suggested 
by  Griffiths  [Mich.  Math.  Jour.,  v.  2:  61-89,  1954]  is  not 
necessarily  a  topological  manifold  in  the  classical  sense, 
it  was  not  known  whether  a  3-gcm  which  satisfies  both 
(1)  and  (2)  must  be  a  topological  manifold.  The  present 
paper  shows  that  the  answer  is  still  negative,  in  that  a 
quotient  space  of  the  3-sphere  given  by  Bing  [paper  re¬ 
viewed  second  above],  which  satisfies  condition  (2)  and 

is  not  locally  euclidean,  la  lmbeddable  in  E*.  (Math. 

Rev.  abstract) 


NOR.02-.006 

Northwestern  U.  [Dept,  of  Mathematics]  Evanston,  Ill. 

ASYMPTOTIC  DISTRIBUTIONS  ASSOCIATED  WITH 
THE  LAPLACIAN  FOR  FORMS,  by  M.  P.  Gaffney.  Feb. 
1958,  12p.  (AFOSR-TN-58-144)  (AF  18(600)1571) 

AD  152171  Unclassified 


Also  published  in  Communications  on  Pure  and  Appl. 
Math”  v.  11:  535-545,  1958. 


Let  M  be  a  compact,  n-dimenslonal,  Rlemannian  mani¬ 
fold  of  class  C".  The  author  Investigates  the  asymptotic 
distribution  of  the  characteristic  forms  and  values  of 
the  Laplace-Betraml  operator  A  »  d8  +  5  d  which  acts  on 
p-forms  on  M.  The  method  used  is  to  study  the  heat 
operator  A-*-  8/at.  The  fundamental  solution  of  the  heat 
equation  is  given  in  terms  of  the  characteristic  p-forms 
<c.  of  A  by  -X.t 

8(P,  Q;t)-I  «(PK(Q)e  , 
i-1 


where  the  X}  are  characteristic  values  of  A.  The  author 


finds  the  asymptotic  behavior  of  8  and,  by  applying 
Karamata's  Tauberlan  theorem,  he  obtains  the  following 
asymptotic  distributions: 


V 


4  if 


f~n?n  +  l)k~| 2/n 


k 

1  luik(P)|2~K/V. 

k-1 
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Northwestern  U.  [Dept,  of  Mathematics]  Evanston,  Ill. 

A  NOTE  ON  DERIVATIONS  AND  DIFFERENTIALS  ON 
ALGEBRAIC  VARIETIES,  by  M.  Rosenlicfct.  [1957] 

[13]p.  (AF  18(600)1571)  Unclassified 

Published  in  Portugal.  Math.,  v.  16:  43-55,  1957. 

i'or  most  of  this  paper,  the  author  sums  up  known  re¬ 
sults  on  derivations,  differentials,  local  derivations  and 
local  differentials  on  algebraic  varieties  and  group 
varieties.  In  the  final  paragraph,  letting  P  be  a  simple 
rational  point  over  K  of  an  algebraic  variety  V  defined 
over  k,  the  author  defines  a  differential  u-(P)  of  K  over 
k  by  D  -a-  (D  ),  where  D  Is  a  derivation  of  K  over  k, 

P  P 

and  D  .  u.  are  a  local  derivation  and  a  local  differential 
P  P 

of  V  at  P  (Dp  Is  the  one  which  Is  induced  by  D).  Then 

he  shows  that,  when  V  Is  a  commutative  algebraic  group 
variety,  u(PQ)  •  <*•(?)  ♦  u(Q).  (Math.  Rev.  abstract) 


Northwestern  U.  [Dept,  of  Mathematics]  Evanston,  Ill. 

THE  CONSERVATION  PROPERTY  OF  THE  HEAT 
EQUATION  ON  RIEMANNIAN  MANIFOLDS,  by  M.  P. 
Gattney.  Feb.  1958,  12p.  (AFOSR-TN-58-145) 

(AF  18(600)1571)  AD  152172  Unclassified 

Also  published  in  Communications  on  Pure  and  Appl. 
Math.,  v.  12:  1-11,  Feb.  1959. 

Let  M  be  a  Rlemannian  manifold,  P<M  and  let  r  be 
the  distance  from  P.  If  M  has  the  property  that 

e  °T  Is  lntegrable  on  M  for  all  positive  »,  then  the 
author  proves  the  following  conservation  property.  Let 

u  be  a  solution  of  the  heat  equation  l^kd’u  •  -o  (*u/lt) 

with  a  compact  carried  Initial  function  f.  Then  uodV 

‘  M 

*  ,.fodV  for  all  t.  In  the  above  5  denotes  the  negative 
M  c 

of  the  divergence  operator  restricted  to  C  forms  with 

compact  carriers,  d'  ts  the  Hilbert  space  adjoint  of  &c 

and  K  is  the  closure  of  8  .  (Math.  Rev.  abstract) 
c  c 
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NOR.02-.008 

Northwestern  U.  [Dept.  o{  Mathematics]  Evanston,  Ill. 

EXTENSIONS  OF  VECTOR  GROUPS  BY  ABELIAN 
VARIETIES,  by  M.  Rosenlicht.  [1958]  [30]p.  lncl.  refs. 
(AF  18(600)1571)  Unclassified 

Published  in  Amer.  Jour.  Math.,  80:  885-714,  July 
1958. 

The  author  develops  the  theory  of  simple  differentials 
of  the  second  kind  on  an  algebraic  variety  by  studying 
the  set  of  all  abelian  group  extensions  of  direct  products 
of  additive  groups  over  a  given  abelian  variety.  The 
set  of  equivalence  classes  of  extensions  of  the  additive 
group  of  one  dimension  by  a  given  variety  A  has  the 
structure  of  a  vector  space.  The  chief  results  of  the 
paper,  established  in  theorems  1  and  3,  are  that  this 
vector  space  has  the  same  dimension  as  A  and  is  Iso¬ 
morphic  to  the  cohomology  space  (H'(A,  0A),  In  which 

0A  Is  the  sheaf  of  local  rings  on  A.  All  of  the  methods 

used  are  purely  algebraic,  except  in  the  part  of  proposi¬ 
tion  11  dealing  with  the  case  of  characteristic  zero. 
(Math.  Rev.  abstract) 


NOR.06:001 

Northwestern  U.  [Dept,  of  Mathematics]  Evanston,  Ill. 

PRINCIPAL  SOLUTIONS  OF  NON-OSCILLATORY  SELF- 
ADJOINT  LINEAR  DIFFERENTIAL  SYSTEMS,  by  W.  T. 
Reid.  Aug.  1957,  28p.  refs.  (Technical  rept.  no.  1) 
(AFOSR-  TN-57-485)  (AF  18(603)88)  AD  136456 

Unclassified 

Also  published  In  Pacific  Jour.  Math.,  v.  8:  147-169, 
Spring  1958. 

A  generalized  definition  Is  presented  of  the  principal 
solution  for  a  general  self-adjoint  vector  differential 
equation  which  is  nonoscillatory  for  large  values  of  the 
Independent  variable.  Principal  solutions  are  shown  to 
possess  certain  properties  on  r  ,  the  class  of  all 

matrix  solutions  which  are  nonsingular  for  Urge  values 
of  the  Independent  varUble,  which  are  extensions  of 
properties  esUbllshed  by  Hartman  (Duke  Math.  Jour., 
v.  24:  25-35,  1957)  for  a  certain  cUss  of  solutions,  T. 
The  principal  solution  is  determined  by  variational 
methods  and  is  direct  in  nature.  A  dlscuseion  is  pre¬ 
sented  of  a  self-adjoint  n-dlmenslonal  vector  equation 
with  complex  coefficients  which  is  a  direct  generaliza¬ 
tion  of  the  Euler  scaUr  equation.  A  general  differential 
system  with  complex  coefficients  is  treated  which  is 
of  the  general  form  of  the  accessory  differential  equa¬ 
tions  for  a  variational  problem  of  the  Bolza  type. 
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Northwestern  U.  [Dept,  of  Mathematics]  Evanston,  Ill. 

A  CLASS  OF  TWO-POINT  BOUNDARY  PROBLEMS,  by 
W.  T.  Reid.  Sept.  1957,  27p.  incl.  refs.  (Technical  rept. 
no.  2)  (AFOSR-TN-57-550)  (AF  18(603)86) 

AD  136534  Unclassified 

Also  published  in  Illinois  Jour.  Math.,  v.  2:  434-453, 
Sept.  1958. 

A  previous  analysis  is  extended  of  the  various  conditions 
satisfied  by  systems  which  ire  self-adjoint  and  definite 
in  the  sense  of  either  Bliss  or  Reid.  Consideration  is 
given  of  a  system  of  the  general  form 

Aj(x)y'  +  AQ(x)y  «  XB(x)y,  a  *  x  *  b,  My(a)  +  Ny(b)  -  0 

with  A^(x)  non-singular  on  ab:  a  *  x  *  b.  In  terms  of  a 

non-slnguUr  transformation  z(x)  -  T(x)y(x),  a  *  x  *  b, 
the  conditions  for  the  system  corresponding  to  Bliss 
are  as  follows:  (1)  the  system  is  equivalent  to  its 
adjoint  under  the  transformation;  (2)  3(x)  -  T*  (x)B(x)  Is 
Hermltlan  on  ab;  (3)  S(x)  is  non-negative  definite  on  ab; 
and  (4)  if  A^y'  +  AQy  *  0,  My(a)  -  Ny(b)  »  0,  and  By  /  0, 

then  y  *  0  on  ab.  Reid's  conditions  are  the  same  as  1,  2, 
and  4,  while  3  is  repUced  by  the  condition  that 

^  y*T*[A1  y'  +  A^y]dx  is  positive  for  arbitrary  y(x) 


satisfying  My(a)  [  Ny(b)  -  0,  By  /  0  and  for  which  there 
is  an  associated  vector  function  g(x)  such  that 
Aly'  +  V  "  Bk'  The  conditions  are  discussed  and 

applied.  The  results  are  compared  to  others  in  litera¬ 
ture.  A  simple  method  is  devised  to  treat  abnormal 
problems.  (ASTTA  abstract) 


NOR. 06:003 

Northwestern  U.  Dept,  of  Mathematics,  Evanston,  Ill. 

GENERALIZED  LINEAR  DIFFERENTIAL  SY3TEMS,  by 
W.  T.  Reid.  Sept.  1958,  30p.  lncl.  refs.  (Technical  rept. 
no.  3)  (AFOSR-TN-58-873)  (AF  18(603)85) 

AD  703915;  PB  142285  Unclassified 

Also  published  in  Jour.  Math,  and  Mech..  v.  8:  705-726, 
Sept.  1050. 

The  generalized  differential  system  treated  is  equivalent 
to  a  type  of  linear  vector  Rlemann-Stieltjes  integral 
equation  and  includes,  as  specUl  Instances,  certain  dif¬ 
ferential  systems  with  interface  conditions  at  a  finite 
number  of  points.  An  existence  theorem  and  related 
properties  of  solutions  are  considered.  For  self-cdjoint 
systems,  the  existence  of  criteria  for  oscillation  and  non- 
oscillatlon  that  are  direct  generalizations  of  known  cri¬ 
teria  for  the  usual  self-adjoint  differential  system  is 
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shown.  Such  systems  are  extended  to  the  oscillation, 
separation,  and  comparison  theorems  occurring  in  the 
Morse  generalization  of  the  classical  Sturmlan  theory. 
The  extension  of  the  results  on  principal  solutions  are 
considered.  Also  considered  is  a  system  of  second  or¬ 
der  difference  equations  that  occurs  as  a  special  in¬ 
stance  of  the  general  system.  (ASTIA  abstract) 


NOR.07:001 

[Northwestern  U.  Dept,  of  Mathematics]  Evanston,  Ill. 

[SIMPLE  LIE  ALGEBRAS  ASSOCIATED  WITH  SIMPLE 
ALGEBRAIC  GROUPS  OVER  A  FIELD  OF  CHARACTER¬ 
ISTIC  p  >  0]  Les  algtbres  de  Lie  simples  associ tes 
aux  groupes  simple  algtbrlques  sur  un  corps  de 
caractf  rlstlque  p  >  0,  by  J.  Dieudonni.  [1957]  [7]p. 

(AF  49(638)106)  Unclassified 

Published  in  Rend.  Clrc.  Matem.  Palermo,  Series  n, 
v."4:  198-204,  May-Aug.  1957. 

Let  g  be  a  simple  finite  dimensional  Lie  algebra  over 
the  field  of  the  complex  numbers.  A  normalized  basis 
for  g,  in  the  sense  of  Chevalley  (Tohuka  Math.  Jour., 
v.  7:  14-66,  1955),  for  which  the  multiplication  table  is 
integral,  yields  a  Lie  algebra  g*  over  the  ring  Z  of  the 
rational  Integers  (having  for  a  basis  a  normalized  basis 
of  g),  and  g*  is  determined  up  to  an  isomorphism  by  g. 
Hence,  if  K  is  any  field,  of  arbitrary  characteristic,  one 
can  lnvarlantly  associate  with  g  a  Lie  algebra 
lK  *  g*  ®K  over  K.  The  question  arises  of  how  far 

these  Lie  algebras  gK  are  from  being  simple.  For 

classes  A,  B,  C,  D  of  the  classical  simple  Lie  algebras 
g,  the  determination  of  the  Ideals  and  composition  ser¬ 
ies  of  the  gK'a  can  easily  be  extracted  from  results 

of  Jacobson  (Amer.  Jour.  Math.,  v.  63:  481-515;  Trans. 
Amer.  Math.  Soc.,  v.  50:  15-25,  1941).  Here,  this 
determination  is  accomplished  for  the  five  exceptional 
simple  Lie  algebras  g  by  direct  computation.  The  re¬ 
sult  is  that  g^,  with  g  exceptional  and  K  arbitrary,  is 

simple,  except  in  the  following  cases:  (1)  g  is  of  type  G2 

and  K  la  of  characteristic  3;  then  gR  has  only  a  single 

proper  ideal  u,  which  is  of  dimension  7,  and  the  Lie  al¬ 
gebras  u  and  Kg/u  are  simple  and  isomorphic.  (2)  g  is 

of  type  F^  and  K  is  of  characteristic  2;  then  g^  has  on¬ 
ly  a  single  proper  ideal  u,  which  is  of  dimension  26,  and 
the  Lie  algebras  u  and  g^  'u  are  simple  and  isomorphic. 

(3)  g  is  of  type  E.  and  K  is  of  characteristic  3,  then  the 
only  proper  ideal  of  g^  is  its  1-dlniensional  center  c, 
and  gK/c  is  simple.  (4)  g  is  of  type  E.  and  K  is  of 
characteristic  2;  then  the  only  proper  ideal  of  g^  is  its 

1-dimensional  center  c.  and  g^  c  is  simple.  (Math. 

Rev.  abstract) 


NOR.07:002 

[Northwestern  U.  Dept,  of  Mathematics]  Evanston,  Ill. 

[LIE  GROUPS  AND  LIE  HYPERALGEBRAS  OVER  A 
FIELD  OF  CHARACTERISTIC  p  >  0  (VH)]  Groupes  de 
Lie  et  hyperalgfbres  de  Lie  sur  un  corps  de 
caracttristique  p  >  0  (VH),  by  J.  Dieudonnl.  [1957] 

[20]p.  (AF  49(638)106)  Unclassified 

Published  in  Math.  Ann.,  v.  134:  114-133,  Nov.  1957. 

A  complete  classification  is  given,  up  to  lsogeny  of 
formal  abelian  groups  G  of  finite  dimension  over  an  al¬ 
gebraically  closed  field  K  of  characteristic  p  ^  0.  The 
fundamental  theorems  are  as  follows.  (1)  G  is  lsogeneous 
to  a  direct  product  of  simple  groups  and  Witt  groups 

W  .  (2)  A  simple  group  G  is  lsogeneous  to  one  of  the 
m 

groups  G„  n  where  m  and  n  are  coprime.  (3)  The 
n,u,m, 

ring  of  endomorphisms  of  the  simple  group  q  m 

is  isomorphic  to  an  order  in  the  central  division  algebra 
2 

of  rank  (m  +  n)  and  invariant  n/(m  +  n)  over  the  field  of 
p-adic  numbers.  The  author  associates  with  G  a  matrix 
M(G)  whose  coefficients  lie  in  a  certain  non-commuta- 

tive  ring  (J*;  moreover,  Gj  and  G^  are  isomorphic  if, 

and  only  if  M(G^)  and  M(Gg)  are  equivalent  over{5+. 

It  is  proved  in  that  Gj  and  Gj  are  lsogeneous  if,  and 

only  if,  MfGj)  and  M(G2)  are  equivalent  over  a  certain 

ring  y  which  contains (J+.  (':{,(g+  are  defined  as  follows. 
Let  W  denote  the  ring  of  Witt  vectors  A  -  (a0>  a^,  ...) 

over  K;  W  is  a  complete  valuation  ring,  »  *  (0,  1,  0,  ...) 

o 

a  uniformizlng  parameter,  and  the  mapping  A  -  A  » 

(aQP,  a^,  ...)  an  automorphism  of  W.  Then  (J*  is  the 

set  of  all  formal  non-commutatlve  Integral  power  series 
2 

AjtlAj  »t  Aj«  ...,  where  the  AjgW  and  the  inde¬ 
terminate  t  satisfies  At  -  tA*7  for  all  A<W.  'J  is  the  set 
of  all  power  series  thAh  ♦  th>1Ah<j...  (h  *  0,  *  1,  *  2, 

...).)  It  is  proved  that  (i)  i'J  has  a  Euclidean  division 
algorithm  and  (11)  the  J-modules  which  intervene  are 
all  bounded  (l.e.,  they  have  non-zero  annihilator).  (1) 
enables  the  powerful  theory  of  modules  over  principal 
ideal  rings  to  be  applied  and  (il)  allows  a  further  reduc¬ 
tion  to  problems  of  similarity,  etc.,  within  *  Itself.  It 
is  also  shown  that  each  u  <  ^Jcan  be  written  in  'quasl- 
o  ?  n 

normal'  form  u  *  »  Ot  0u.  ♦...♦»  rt  ru  ,  where  the 
0  r 

u^  are  invertibl*  ments  of  *  ,  the  ^  form  a  strictly 

decreasing  sequence  of  integers  l  0,  and  the  S.  s.  strictly 

increasing  sequence  of  integers.  Finally,  an  infinity  of 
formal  abelian  groups  of  dimension  2  are  constructed. 
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any  two  of  which  are  isogeneous  but  no  two  of  which 
are  isomorphic.  This  (and  other  evidence)  suggests 
that  the  classification  of  abeiian  groups  up  to  iso¬ 
morphism  may  be  difficult.  (Math.  Rev.  abstract) 
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Northwestern  U.  [Dept,  of  Mathematics]  Evanston,  Ill. 

[REMARKS  ON  THF  REDUCTION  MOD.  p  OF  THE 
LINEAR  ALGEBRAIC  GROUPS]  Remarques  sur  la 
reduction  mod.  p  des  groups  linlaires  aigibriques, 
by  J.  Dieudonnf.  [1958]  [8]p.  (AF  46(638)106) 

Unclassified 

Published  in  Osaka  Math.  Jour.,  v.  10:  75-82,  June 
1958. 

Making  use  of  the  theory  of  hyperalgebras  of  Lie  the 
results  of  T.  Ono  are  extended  to  the  case  of  a  body  of 
perfect  base  with  arbitrary  characteristics. 


NOR.07:004 

Northwestern  U.  [Dept,  of  Mathematics]  Evanston,  Iii. 

LIE  GROUPS  AND  LIE  HYPERALGEBRAS  OVER  A 
FIELD  OF  CHARACTERISTIC  p  ’  0  (VIII),  by  J. 
Dleudonn*.  [1958]  [33]p.  [AF  49(638)106] 

Unclassified 

Published  in  Amer.  Jour.  Math.,  v.  80-  140-772,  July 
1958. 

In  the  present  paper  the  author  initiates  the  study  of 
group  extensions.  (Unless  otherwise  stated,  'group' 
will  always  mean  formal  Lie  group  of  finite  dimension 
over  an  algebraically  ciosed  field  K  of  characteristic 
p  /  O'.)  The  basic  concepts  are  the  factor  group  H/N 
and  natural  homomorphism  h:  H  ~  H  ^N  corresponding 
to  a  normal  'typical'  subgroup  N  of  the  group  H:  the 
definition  given  here  is  more  direct  than  that  in  part  VI 
and  avoids  the  hvperalgebra.  A  sequence  of  groups  and 
u  v 

honioniorphlsms  0  •  A  -  i‘  ~  G  -  0  is  called  exact  if  it 
can  be  carried  bv  isomorphisms  into  a  sequence 
1  n 

0  •  N  •  H  *  H/N  *  0  (N  typical,  j  the  natural  Injection), 
and  such  an  exact  sequence  defines  an  extension  (P.  u.  v) 
of  G  by  A.  Equivalence  of  extensions  is  defined  in  the 
usual  way.  in  nun-formal  group  theory  a  splitting  ex¬ 
tension  of  by  gives  rise  to  a  'semi -direct' product 
'.  ;  once  the  inode  of  action  of  •  on  '  has  been  fixed, 

the  seml-direct  \  r  >duct  can  be  defined  abstractly  as 
the  set  of  pairs  (g,  a)  (g  *  .  a*  under  a  certain  law 

of  multiplication.  The  author  gives  an  analogous 
abstract  definition  of  a  semi-direct  product  of  formal 
groups  G.  A.  and  the  corresponding  extension  of  G  by 
A  is  called  trivial.  It  Is  pointed  out  that  (P,  u,  i)  is 
not  necessarily  trivial  when  I  contains  a  subgroup  G’ 
isomorphic  to  G  and  such  that  u(A  '  G’  e.  uiA  *G'  - 
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p(A,v  are  defined  in  part  VI);  these  conditions  ensure 
merely  that  P  is  isogeneous  to  a  semi-direct  product 
of  G  and  A.  When  G  acts  trivially  on  A,  the  semi- 
direct  product  becomes  the  direct  product  G  x  A.  A 
group  H  is  called  qua  si -direct  product  of  its  normal 
subgroups  M,  N  if  MAN  =  e,  M vN  »  H;  H  is  then 
isogeneous,  but  not  necessarily  isomorphic,  to  M  x  N 
and  the  corresponding  extension  of  M  by  N  is  caiied 
quasi-trivial.  The  main  result  of  this  paper  is  theorem 
A:  Every  solvable  group  is  isogeneous  to  a  direct 
product  P  -7xQ,  where  D  is  a  divisible  abeiian  group 
and  Q  a  seml-direct  product  of  the  largest  unipotent  sub¬ 
group  of  P  and  a  torus.  Theorem  A  follows  readily  from 
results  in  VI  and  theorem  B:  If  P  is  a  solvable  group 
and  D  the  largest  divisible  abelian  group  in  the  center 
of  P,  then  D  is  a  quasi-dlrect  factor  of  P.  For  the  proof 
of  theorem  B,  the  author  introduces  formal  G-moduies 
and  their  (non-formai)  cohomology  groups.  Let  G  be  a 
group,  A  an  abeiian  group,  with  respective  laws  of  compo¬ 
sition  st  -  (^(s,  t))UI,  x  +  y  -  (^(x,  y»lf  j-  Then  A 

becomes  a  G-module  if  we  prescribe  a  svstem  of  power 

series  s-x  -  <f  (s,  x))  ,  without  constant  terms,  such 

3 

that  (1)  s-(x  +  y)  -  s-x  +  s-y;  (ii)  e-x  -  x;  (ill)  s-(t  x)  « 

(st)-x.  An  m-cochalu  is  defined  as  a  system  of  power 
series  g(s1 . sm)  -  (g^Sj . sm))JfJ,  without  con¬ 

stant  terms,  in  m  independent  sets  s^  *  (*hj)lf  j  of 
variables  (i  '  h  »  m).  Sum  of  cochains,  coboundary, 

cohomology  groups  Hm(G,  A)  are  now  defined  in  an  evi¬ 
dent  way.  A  difficulty  arises,  however,  in  defining  1  - 

coboundaries  because  there  are  no  'elements'  in  A:  H* 

(G,  A)  is  identified  with  the  group  of  honioniorphlsms  of 
G  into  A  when  G  acts  trivially  on  A  and  is  left  undefined 
otherwise.  The  usual  correspondence  between  elements 
2 

of  H  (G.  A)  and  classes  of  equivalent  extensions  of  G 

2 

bv  A  holds  good,  and  the  rero  of  II  (G,  A)  corresponds 
to  the  trivial  extensions  as  defined  above.  The  principal 
tool  in  proving  theorem  B  is  the  lemma:  Suppose  that 
the  group  G  and  Its  subgroups  and  factor  groups  act 
trivially  on  the  abelian  group  A  and  let  H  be  a  normal 

subgroup  of  G  such  that  II* (II  ,  A|  )  *  0  for  any  perfect 

extension  1.  of  the  field  K  (Hj ,  A^  are  the  groups  over 

1.  defined  by  the  same  systems  of  power  series  as  11,  A): 
then  there  exists  an  exact  sequence 

0  -  l!2(G  II,  A)  '  H2iG,  A'  •  ll2(ll.  At.  Hie  proof  Is 
not  easy  and  depends  on  the  construction  of  an  auxiliary 
G-module  of  infinite  dimension.  To  complete  the  proof 
of  theorem  B.  the  author  shows,  using  part  VI,  that 
there  is  a  sequence  of  subgroups  of  the  solvable  group 

P:D  R.  R„  ...  1’.  i1,  each  normal  in  its  successor, 

1  2  m 

such  that  It |  is  the  center  of  p.  It.  ^  lt^  is  isomorphic 

to  the  additive  group  I,  of  K  for  1  ‘  1  -  in  -  1,  and 
l1  It  is  a  torus  T.  After  showing  independently  that 

Til 

all  central  extensions  of  I  or  T  by  D  are  quast-trlvlal, 
he  applies  a  modified  form  if  the  lemma  to  -obtain  the 
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theorem  by  induction.  As  an  application,  all  2-dlmen- 
sional  groups  are  determined  up  to  isogeny.  The  2- 
dlmensional  nilpotent  groups  G,  with  laws  of  composition 
of  the  form 

*’,y')  =  *+ 

*’.y’)  ■  y  +  y'  +  *(*,*'), 

provide  interesting  examples.  Firstly,  If  f(x,  x')  » 
h  ,  k 

Ih  >  k  >  0  ehkxp  *  p  and  the  e^  are  algebraically 

Independent  over  the  prime  field  F  of  K,  then  G  is  a 

noncommutatlve  unlpotent  group  which  is  not  represent¬ 
able  (i.e.,  not  lsogeneous  to  a  subgroup  of  a  full  linear 

h  , 

group).  Secondly,  if  f(x,x')  •  1^  (  e^  x  and  the  eh 

are  algebraically  indeoendent  over  F  ,  then  G  is 

isogeneous  to  a  subgroup  of  GL(3)  but  not  to  any  alge¬ 
braic  group.  (Math  Rev.  abstract) 


NOR.07-.005 

Northwestern  U.  [Dept,  of  Mathematics]  Evanston,  111. 

[ON  THE  PARAMETRIC  REPRESENTATION  OF 
CAYLEY]  Sur  la  representation  paramttrlque  de 
Cayley,  by  J.  Dieudonn*.  [1958]  [3]p.  [AF  49(838)106] 

Unclassified 

Published  In  Arch,  der  Math.,  v.  9:  39-41,  1958. 

The  author  extends  the  Cayley  parametrizatlon  to 
classical  groups  over  division  rings  of  characteristic  2. 
(1)  Let  K  be  a  division  ring  of  arbitrary  characterlstl :, 
J  an  Involutory  anti-automorphism  of  K,  A  an  n  x  n 
nonsingular  Hermltlan  matrix  over  K  of  the  form 

C  +  *CJ.  Then  the  equation  U  •  (*CJ  -  S)  *(C  ♦  S)  gives 
a  one-one  correspondence  between  ncn-exceptional 

unitary  matrices  U(*UJAU  *  A. I  ♦  U  non-singular)  and 
skew-Hermitian  matrices  S  such  that  C  ♦  S  is  non- 
singular.  (2)  Similarly,  if  K  is  commutative, 

A  -  j  °  *m  and  C  »  ^  'm'  ,  the  formula 

m 

U  -  -  (*C  ♦  S)  *(C  ♦  S)  gives  a  one-one  correspondence 
between  non-exceptional  symplectlc  matrices  U  and 
symmetric  matrices  S  such  that  C  ♦  S  is  non-singular. 
(3)  In  (2),  let  K  have  characteristic  2.  It  is  well  known 
that  every  orthogonal  matrix  for  the  quadratic  form 
m 

Q(x)  •  )  xixmtl  *•  *  svmplectic  matrix  for  A.  It  is 

A 

shown  that  conversely,  a  non-exceptional  symplectic 

matrix  (*C  «  S'  1  (C  ♦  S'  is  orthogonal  if.  and  only  If, 

S  .a  alternating,  i.e..  all  diagonal  elements  of  S  are  0. 
(1!.  (2)  are  proved  by  specializing  a  result  on  rings 


with  an  involutory  anti-automorphism  and  (3)  is  deduced 
by  direct  calculation.  (Math.  Rev.  abstract) 

NOR.08:001 

Northwestern  U.  Dept,  of  Mathematics,  Evanston,  Ill. 

MULTIPLE  CONFIDENCE  PROCEDURES,  by  M.  Dwass. 
[1959]  [6]p.  lncl.  table.  (AFOSR-TN-57-783)  (AF  49- 
(638)151)  AD  148014  Unclassified 

Also  published  In  Ann.  Inst.  Stat.  Math.  (Tokyo),  v.  10: 
lTS'-282,  1959. 

Suppose  x  ,  — ,  x  is  a  set  of  Independent  variables 

1  n  v  2 

hiving  normal  distributions  N(p.,  a),  •••,  N(m  ,  o  )  and 
2  in 

let  s  be  a  random  variable  Independent  of  x.,  •••,  x 
2  2  in 

such  that  ks  /o  has  a  chi-square  distribution  with  k  de¬ 
grees  of  freedom.  Let  x  »  n"1  2^  x^  and  Tp  be  defined  by 

P[(p  txt  —  xlP)A1/2s»  T^  -  or 

where- ’  m  p  <  .  and  0  <  a  <  1.  It  Is  shown  by  using 
Holder's  Inequality  that  the  probability  is  1  —  a  that 

'fVi-fVl'^f  (.J  -  »)q]1/qTp 
for  all  (real)  vectors  (a^  — ,  an)  satisfying  Ej  ij  -  0, 
where  1/p  +  l/q  -  1,  and  where  a  satisfies 

S  la,  -  ilq  -  Inf  r  la.  -  cl**. 

1»  ci  i 

Similarly,  it  is  shown  that  the  probability  Is  1  —  »  that 

Ira  u  -  la  x  l  <  (t»  V/qT* 

c  1  t  i  1  1  i  i  p 

for  all  real  vectors  (a — ,  an)  satisfying  Ej  Sj  -  0, 

where  T  ’  is  defined  by 
P 

P[(E  1  xt  -  xiP)A1/2s  >  Tp’]  -  *  and 

I  lXj  -  X  P  *  lpf  I  Xj  —  clp. 

The  author  shows  how  various  results  on  simultaneous 
confidence  Intervals  previously  obtained  by  Tukey, 
Scheftt,  and  by  Bose  and  Roy  reduce  to  special  cases  of 
these  results.  (Math.  Rev.  abstract) 

NOR. 08:002 

Northwestern  U.  [Dept,  of  Mathematics]  Evanston,  Ill. 

ON  SEVERAL  STATISTICS  RELATED  TO  EMPIRICAL 
DISTRIBUTION  FUNC  TIONS,  by  M.  Dwass.  [1957]  [4]p. 
(AFOSR-TN-57-784)  (AF  49(638)151)  AD  146015 

Unclassified 
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Also  published  In  Ann.  Math.  Stat.,  v.  20:  188-101, 

Mar.  1058. 

Let  X} . Xn  be  a  cample  of  a  random  variable  X 

with  continuous  conditional  distribution  function  F(x), 
and  Fq(x)  the  corresponding  empirical  conditional  dis¬ 
tribution  function.  Consider  the  random  variables: 

Un  »  4  (F(t):Fn(t)  -  F(t)  >  0)  where  4  denotes  Lebesgue 

measure;  D  «  sup,  (F  (t)  -  F(t));  V  *  inf  fF(t):F  (t)  - 
n  t  n  n  i  n 

F(t)  *  D  ).  It  is  known  that  U  and  V  have  uniform 
n  n  n 

probability  distributions  on  (0,  1)  (B.  V.  Gnedenko  and 

V.  S.  Mlhalevlc,  Dokl.  Akad.  Nauk  SSSR  (N.S.)  v.  85: 

25-27,  1052;  Z.  W.  Blrabaum  and  R.  Pyke,  Aon.  Math. 

Stat.,  v.  20:  170-187,  1058.)  Concise  proof  Is  given  of 

these  two  statements,  employing  results  of  E.  S. 

Andersen  (Math.  Sc  and.,  v.  1:  268-285,  1053)  and  known 

properties  of  the  Poisson  process,  and  generalisation  of 

them  is  made  to  the  case  where  F  (t)  Is  replaced  by  a 

n 

weighted  mean  of  several  empirical  distribution  func¬ 
tions  corresponding  to  Independent  samples  of  the 
same  random  variable.  (Math.  Rev.  abstract) 


NOR.00:001 

Northwestern  U.  [Dept,  of  Mathematics]  Evanston,  Ill. 

ON  HILBERT  TRANSFORMS  OF  FUNCTIONS  OF 
CLASS  L\  by  R.  R.  Goldberg.  [1958]  5p.  (AFOSR-TN- 
58-610)  (AF  49(638)383)  AD  16213e;  PB  139438 

Unclaselfled 

The  elmllarity  between  the  theory  of  Hilbert  transforme 
with  that  of  Fourier  transforms  Is  pointed  out.  A  simi¬ 
lar  relationship  Is  demonstrated  between  f,  F,  G,  and  g 

If  ft  L' where  L' Is  used  to  denote  '  lf(u)ldu  <  •.  It 

Is  shown  that  If  ftL'  then  the  Hilbert  transform  of  f 
exists  almost  everywhere. 


NOR.09:002 

Northweetern  U.  [Dept,  of  Mathematice]  Evanston,  111. 

CERTAIN  OPERATORS  AND  FOURIER  TRANSFORMS 

ON  LJ,  by  R.  R.  Goldberg.  [Nov.  1958)  6p.  (AFOSR- 
TN-58-1007)  (A F  49(638)363)  AD  206150;  PB  139437 

Unclaselfled 


Alec  published  In  Proc.  Amer.  Math.  Soc.,  v.  10.  385- 


A  proof  Is  presented  of  the  following  result  for  a  wide 
class  of  functions  t .  If  g  Is  the  cosine  transform  of 


NOR. 00:001,  002;  NOR. 03:004,  005 

cosine  transform  of  F(y)  =  J"  ~  *  f(x)dx.  The 
0  x  'x  / 

same  result  applies  to  sine  transforms.  Properties  of 

2 

a  certain  class  of  bounded  operators  on  L  are  devel¬ 
oped.  A  class  of  self-ad]olnt  bounded  operators  are 
constructed  which  commute  with  the  Fourier  cosine  (or 
sine)  transform. 


NOR. 03: 004 

Northwestern  U.  Dept,  of  Metallurgy,  Evanston,  HI. 

APPARATUS  FOR  PRECISE  DETERMINATION  OF  DY¬ 
NAMIC  YOUNG’S  MODULUS  AND  INTERNAL  FRICTION 
AT  ELEVATED  TEMPERATURES,  by  M.  E.  Fine. 

May  16,  1957  [ll]p.  IncL  diagrs.  refs.  (AFOSR-TN-57- 
267)  (AF  18(600)1466)  AD  126566  Unclassified 

Also  published  in  Rev.  Sclent.  Instruments,  v.  28:  643- 

i'iS;  "Au'iri'ffST!” 

The  apparatus  for  the  precise  determination  of  dynamic 
Young’s  modulus  and  Internal  friction  at  elevated  tem¬ 
pera  turee  employs  electrostatic  excitation  and  detection 
of  longitudinal  rib  rations  in  a  rod.  Several  Improvements 
over  the  Cabarat  apparatus  are  incorporated  which  In¬ 
clude  a  eomewhat  higher  range  of  temperature,  a  smal¬ 
ler  specimen,  better  precision.  Improved  vacuum,  and 
easier  operation.  The  mechanical  and  electrical  systems 
are  described.  Examples  of  data  determined  with  the  ap¬ 
paratus  are  presented.  The  Internal  friction  of  single 
crystals  of  A1  determined  with  the  apparatus  agree  quite 
well  with  determinations  by  the  piezoelectric  method. 

The  upper  temperature  limit  of  the  apparatus  was  the 
weakness  of  the  signal  due  to  Internal  friction  of  the  sam¬ 
ple  rather  than  any  breakdown  of  the  apparatus.  Oper¬ 
ating  temperatures  up  to  850*C  are  anticipated  for  the 
apparatus  with  a  proper  sample. 


NOR. 03:005 

Northweetern  U.  Dept,  of  Metallurgy,  Evanston,  Ill. 

AN  ACOUSTICAL  STUDY  OF  LOW  TEMPERATURE 
AGING  IN  A1  -  4.2%  Cu,  by  M.  E.  Fine  and  C.  Chlou. 

Dec.  2.  1957  [2l)p.  lncl.  diagre.  refe.  (A FOSR-TN- 
57-761)  (A F  16(600)1468)  AD  148013  Unclassified 

Also  published  in  Trans.  Metallurgical  Soc.  of  AIME, 
v.'  flTTSiS -5577 Aug.  1958. 

While  Gulnier-Preeton  zonee  are  growing  In  Al-4.7%  Cu 
at  room  temperature,  Y cringe  modulus,  measured  dynam¬ 
ically,  Increases  about  0.4%.  From  the  change  In  modu¬ 
lus  with  time  the  exponent  of  time  In  the  rate  equation 
for  growth  of  the  zonee  wae  deduced  to  be  1/2.  From  a 
comparison  cf  the  rates  of  Increase  of  modulus  at  1,  28, 


0 


g(y)dy  le  the 
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and  42°C  an  activation  energy  of  12  to  14  kcal/mol  is 
computed.  These  findings  support  the  idea  that  Cu 
atoms  are  supplied  along  dislocation  channels  to  grow¬ 
ing  zones.  (Contractor's  abstract) 


NOR.  03:006 

Northwestern  U.  Dept,  of  Metallurgy,  Evanston,  HI. 

THE  STRENGTH  OF  AGE  HARDENED  ALLOYS 
(Abstract),  ay  A.  Kelly.  [1957]  (2]p.  (AF  18(600)1468) 

Unclassified 

Presented  at  meeting  of  the  Metallurgical  Soc.  of  Amer. 
Inst.  Mining  and  Metail.  Engineers,  Chicago,  Ill., 

Nov.  4-6,  1957. 

Possible  crystallographic  structures  produced  during 
the  aging  of  super-saturated  solid  solutions  of  Al-Cu 
and  Ai-Ag  systems  are  investigated  in  order  to  deter¬ 
mine  what  processes  may  contribute  to  the  strength 
of  an  age  hardened  alloy.  These  two  systems  have  been 
chosen  since  they  have  been  most  thoroughly  studied 
using  x-ray  methods.  The  appearance  of  the  various 
structures  correlates  very  well  with  the  various 
hardening  stages.  Stress-strain  curves  of  single  crys¬ 
tals  of  Al-Cu,  aged  by  various  amounts,  are  presented 
and  the  appearance  of  the  slip  lines  discussed.  A 
broad  correlation  is  found  between  the  slip  line  appear¬ 
ance  and  the  type  of  stress-strain  curve.  An  attempt 
is  made  to  account  for  the  strength  of  age  hardened 
alloys  at  various  stages  of  the  aging  sequence  in  terms 
of  current  theories.  It  is  concluded  that  the  overaged 
condition  is  the  one  best  understood  at  present.  Meas¬ 
urements  of  the  temperature  dependence  of  the  flow 
stress  seem  to  Jfer  the  simplest  means  of  testing  the 
various  theories.  An  explanation  of  the  strength  of 
Al-Cu  and  Al-A,:  alloys  in  the  cold  hardening  stage  is 
put  forward  which  associates  the  flow  stress  with  the 
work  done  in  shearing  the  Gulnier- Preston  zones. 
Estimates  of  this  may  be  made  from  the  heats  of  re¬ 
version.  The  calculated  flow  stresses  are  in  reasonable 
agreement  with  measured  values. 


NOR.03  007 

Northwestern  U.  Dept,  of  Metallurgy,  Evanston,  Ill. 

THE  TEMPERATURE  DEPENDENCE  OF  THE  FLOW 
STRESS  OF  AN  AGE-HARDENED  ALLOY,  by  A.  Kelly 
andC.  Chlou.  11958]  (25]p.  incl.  dlagrs.  tables,  refs. 
(AFOSH-TN-58-J6)  (AF  18(600)14681  AD  148075; 

PB  133458  Unclassified 

Also  published  in  Acta  Metallurgies,  v.  6-  565-571, 
SepT  1958. 


so  that  they  contained  only  Guinier  -  Preston  zones  of 
the  first  kind.  By  changing  the  temperature  during  de¬ 
formation  of  these  crystals  the  reversible  change  of 
flow  stress  with  temperature  during  deformation  has 
also  been  measured.  This  reversible  change  of  flow 
stress  varies  with  temperature  in  a  manner  similar  to 
that  shown  by  pure  aluminum  crystals  in  that,  after 
elimination  of  the  variation  of  the  elastic  constants  with 
temperature,  it  is  approximately  constant  at  tempera¬ 
tures  above  160*K  but  increases  at  lower  temperatures. 
From  comparison  between  the  results  obtained  from 
crystals  containing  GP  zones  and  crystals  "reverted" 
so  that  the  zones  are  redlssolved  it  is  suggested  that 
the  temperature  dependence  of  the  flow  stress  is  governed 
by  some  thermally  activated  process  which  enables  the 
dislocations  to  avoid  passing  through  the  zones.  The 
most  likely  process  seems  to  be  cross  slip.  (Contrac¬ 
tor's  abstract) 


NOR. 03:008 

Northwestern  U.  Dept,  of  Metallurgy,  Evanston,  HI. 

INTERNAL  FRICTION  AND  YOUNG'S  MODULUS  OF 
HEXAGONAL  AND  CUBIC  COBALT,  by  M.  E.  Fine  and 
E.  H.  Greener.  Feb.  6,  1958  [8]p.  incl.  diagrs.  (AFOSR- 
TN-58-58)  (AF  18(600)1468)  AD  148099  Unclassified 

Also  published  in  Trans.  Metail.  Soc.  AIME,  v.  212:  476- 
478,  Aug.  19&8. 

The  internal  friction  and  Young's  modulus  of  cobalt  has 
been  measured  by  a  dynamic  electrostatic  method  in  the 
temperature  range  from  25  to  600*C.  Both  quantities 
show  a  discontinuity  near  400"C  which  is  the  point  of  the 
hexagonal-ctbie  phase  VranUoTmalion.  The  internal 
friction  is  plotted  as  a  linear  function  of  1/T.  An  in¬ 
vestigation  of  the  dependence  of  the  Internal  friction 
and  modulus  or  stra'n  amplitude  shewed  a*  mrasurabL* 
change  with  a  10  fold  increase  in  the  driving  voltage. 


NOR. 03:009 

Northwestern  U.  Dept,  of  Metallurgy,  Evanston,  111. 

THE  STRENGTH  OF  ALUMINUM  SILVER  ALLOYS, 
by  A.  Kelly.  [1958]  5p.  (AFOSR-TN-58-912)  (AF  18- 
(600)1468)  AD  204568;  PB  137847  UnclassKled 

Also  published  in  Philosophical  Mag.,  v.  3:  1472-1474, 
Dec.  1958. 

Single  crystals  of  aluminum  -  6  atomic  %  silver 
quenched  from  the  6- phase  field  and  aged  at  room  tem¬ 
perature  show  a  critical  resolved  shear  stress  at  0*C 

of  7-8  kga/mro*. 


Measurements  have  been  made  of  the  critical  resolved 
shear  stress  of  single  crystals  of  an  aluminum  -  copper 
alloy  between  77*K  and  373‘K.  The  crystals  were  aged 
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Northwestern  U.  Dept,  of  Metallurgy,  Evanston,  Ill. 

AN  ACOUSTICAL  STUDY  OF  LOW-TEMPERATURE 
AGE-HARDENING  AFTER  REVERSION  IN  A1  -  6  at7% 
Ag,  by  H.  Herman  and  M.  E.  Fine.  Dec.  3,  1958  [20]p. 
lncl.  dlagrs.  table,  refs.  (AFOSR-TN-58-1025)  [AF  18- 
(600)1468]  AD  162292;  PB  137941  Unclassified 

Also  published  In  Trans.  Metall.  Soc.  AIME,  v.  218:  44- 
49,  1946“ 

A  study  was  conducted  to  determine  the  kinetics  of  re¬ 
aging  after  reversion  In  single  crystals  and  to  determine 
the  mechanism  of  growth  of  Gulnier-Preston  zones. 

Two  Al-6  atomic  %  Ag  single  crystals,  about  1. 3  by 
0.05  In.  In  size,  were  grown  using  a  modified  Bridgeman 
technique  from  Ingots.  The  specimens  were  homoge¬ 
nized  for  1  month  in  a  550’C  salt  bath.  For  solution 
treatment,  the  specimen  was  contained  in  a  sealed  and 

weighted  pyrex  ampule  evacuated  to  10  *mni  Hg  which 
was  suspended  by  a  wire  In  a  vertical  furnace.  For  the 
quench,  the  wire  was  cut,  allowing  the  ampule  to  drop 
Into  25’  water.  Aging  to  the  fully  hardened  state  was 
attained  by  a  42-hr  treatment  at  100’C.  Reversion  was 
accomplished  by  heating  for  IS  min  at  220’C.  Flots 
were  made  for  (die  fractional  change  of  the  resonant 
frequency  from  the  Initial  reading  to  time  t  for  re-aglng 
after  reversion  at  50*,  70',  and  100’C.  The  re-aglng 
reactions  at  70"  and  100’C  were  completed  while  the 
50*C  re-aglng  curve  was  60%  complete  after  160  hr. 
Young's  modulus  decreased  during  concentration  of  Ag 
atoms  Into  zones,  the  rate  decreasing  with  Increasing 
aging  time.  Zone  formation  occurred  while  the  speci¬ 
mens  were  being  warmed  to  the  re-aglng  temperature. 
The  decrease  In  modulus  for  the  completed  re-aglng 
reaction  was  2  of  3%.  The  total  change  from  t  hr  to 
completion  was  less  for  direct  aging  than  for  re-aglng 
after  reversion.  Curves  obtained  for  a  crystal  re-aged 
for  2  hr  at  70*C  and  dropped  to  50’C  were  extrapolated 
to  2.5  hr  and  Indicated  a  10  *  2  kcal/mol  activation 
energy. 


NOR. 03:011 

Northwestern  U.  Dept,  of  Metallurgy,  Evanston,  Ill. 

DEFORMATION  OF  SINGLE  CRYSTALS  CONTAINING 
GUINIER-  PRESTON  ZONES,  by  A.  Kelly.  Dec.  30, 
1958.  lv.  tncl.  dlagrs.  tables,  refs.  (AFOSR-TN-58- 
1083}  (AF  18(600)1468)  AD  207530;  PB  144852 

Unclassified 

Presented  at  Phys.  Soc.  Cord,  on  Internal  Surfaces, 
Cambridge  (Gt.  Brit.),  Dec.  17-19,  1958. 

The  results  presented  In  this  report  are  confined  to 
single  crystals  of  aluminum  containing  either  copper 
ur  silver.  In  the  early  stages  of  aging.  Under  these 
c  'ndltlons  the  precipitates  are  said  to  be  "coherent" 


with  the  matrix.  The  formation  of  a  "coherent"  pre¬ 
cipitate  is  taken  to  mean  the  replacement  of  a  given  num¬ 
ber  of  atoms  of  the  solid  solution  by  the  same  number 
of  atoms  of  the  precipitate,  these  being  arranged  on  the 
same  type  of  lattice  as  those  of  the  matrix. 


NOR  .03:01 2 

Northwestern  U.  [Dept,  of  Metallurgy]  Evanston,  Ill. 

ACOUSTICAL  STUDY  OF  G.  P.  ZONE  FORMATION 
AFTER  REVERSION  IN  Al-20  WT.  PCT.  Ag  (Abstract), 
by  H.  Herman  and  M.  E.  Fine.  [1958]  [l]p.  [AF  18- 
(600)1468]  Unclassified 

Presented  at  meeting  of  the  AIME.,  Cleveland,  Ohio, 

Oct.  26,  1658. 

Published  In  Jour.  Metals,  v.  10:  29,  Sept.  1958. 

Using  an  acoustical  method,  the  kinetics  of  reaging  after 
reversion  In  a  single  crystal  Al-20  wt  pet  Ag  alloy  were 
investigated.  Reaglng  after  reversion  was  studied  at 
four  temperatures  between  50  and  150,  and  the  results 
compared  with  the  kinetics  for  aging  after  directly 
quenching  from  the  solution  temperature  of  525’C.  The 
method  employed,  which  essentially  enabled  the  meas¬ 
urement  of  the  change  In  the  dynamic  Young's  modulus 
as  precipitation  proceeded,  showed  that  the  kinetics  on 
reaglng  after  reversion  are  similar  to  that  observed  on 
aging  after  the  direct  quench,  though  decidedly  slower. 

No  Incubation  time  has  been  detected  in  any  of  the  above 
experiments,  indicating  that  nuclei  are  present  after 
reversion.  The  determination  of  an  activation  energy 
of  approximately  8  kcal  per  mole  and  a  time  law  for 
growth  have  given  Information  concerning  the  growth 
mechanism.  The  exponent  of  time  in  the  rate  equation 
for  growth  of  the  zones  on  directly  aging  after  quenching 
from  525’C  Is  1/2  and  1  on  reaglng  after  reversion.  The 
rate  of  formation  of  the  zones  Is  anomalously  large  Indi¬ 
cating  that,  as  in  aging  after  the  direct  quench,  there  Is 
a  defect  mechanism  available  for  reaglng  after  reversion 
which  permits  the  rapid  movement  of  silver  atoms  to 
the  zones.  A  supersaturation  of  vacancies  or  edge  dis¬ 
locations  acting  as  pipelines  or  a  combination  of  these 
two  defects  may  be  of  significance  for  the  growth  of  the 
zones. 


NOR. 03:013 

Northwestern  U.  Dept,  of  Metallurgy,  Evanston,  Ill. 

SLIP  IN  ALUMINUM-SILVER  SINGLE  CRYSTALS 
(Abstract),  by  A.  Kelly,  A.  lasstla,  and  S.  Sato.  [1858] 
[l]p.  (AF  18(600)1488)  Unclassified 
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Presented  at  meeting  of  the  Amer.  Inst.  Mining, 
Metallurg.,  and  Petro.  Engineers,  Cleveland.  Ohio, 
Oct.  28,  1858. 
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Published  In  Jour.  Metals,  v,  10:  25,  Sept.  1958. 

Stress-btraln  curves  have  been  obtained  of  single  crys¬ 
tals  of  Al-20  atomic  %  Ag  aged  varying  amounts  in  the 
cold-hardening  state.  The  temperature  dependence  of 
the  flow  stress  of  these  crystals  has  also  been  measured 
and  compared  with  that  of  pure  aluminum.  A  striking 
difference  is  found,  the  flow  stress  of  the  alloy  crystals 
depending  no  more  on  temperature  than  do  the  elastic 
constants  over  the  temperature  range  77°K  to  373°K. 

The  slip  lires  observed  on  the  surface  of  the  alloy  crys¬ 
tals  are  similar  to  those  found  in  body  centered  cubic 
metals,  and  it  is  concluded  that  the  dislocations  in  this 
alloy  behave  as  if  they  are  undissociated.  This  behavior 
may  be  accounted  for  by  the  large  stresses  needed  to 
produce  slip  in  the  alloy  if  the  stacking  fault  energy  is 
about  the  same  as  in  pure  aluminum. 


NOR.lO'.OOl 

Northwestern  U.  [Dept,  of  Metallurgy]  Evanston,  Ill. 

STRESS  INDUCED  STRAIN  AGING,  by  J.  O.  Brittain 
and  S.  E.  Bronlsz.  June  6,  1958  [19]p.  lnel.  dlagrs. 
table,  refs.  (A FOSR-TN- 58-389)  (AF  18(600)1598) 

AD  154275;  PB  13J370  Unclassified 

Also  published  in  Trans.  Metall.  Soc.  AIME,  v.  218: 
259-294,  Apr”  1960. 

Experiments  have  been  carried  out  to  study  the  effect 
of  an  applied  stress  on  the  strain  aging  phenomena  in 
steel.  It  has  been  found  that  stress-induced  strain  aging 
reaction  proceeds  rapidly  in  the  temperature  range  of 
0’  to  60*C.  The  variations  of  stress -Induced  strain  aging 
with  plastic  strain,  aging  times,  and  temperatures  are 
reported,  and  the  activation  energy  for  the  aging  found 
to  be  10,000  cal/mol.  The  results  are  interpreted  as 
dislocation  pipe  line  diffusion  of  carbon.  (Contractor’s 
abstract) 


NOT.02:001 

Notre  Dame  U.  Dept  of  Chemical  Engineering, 

South  Bend,  Ind. 

SINTERING  REACTIONS  OF  ZINC  OXIDE,  by  V.  J. 
Lee  and  G.  Parrarano.  Dec.  1958,  22p.  lncl.  illus. 


dlagrs.  tables.  (AFOSR-TN-58-811)  (AF  49(638)103) 

AD  202356;  PB  137837  Unclassified 

Also  pubUshed  in  Jour.  Appl.  Phys.,  v.  30:  1735-1740, 
Nov.  1959. 

The  sintering  of  zinc  oxide  spheres  has  been  studied  in 
the  temperature  range  of  from  700*  to  900*C  in  air, 
oxygen,  heUum,  and  hydrogen.  Fresh  zinc  oxide  sinters 
rapidly  in  air  and  oxygen,  but  it  does  not  sinter  appreci¬ 
ably  in  heUum  in  the  same  temperature  range.  Zinc 
oxide  spheres  annealed  separately  in  air  may  be  sin¬ 
tered  in  air  at  temperatures  >  1000°C.  However,  air- 
treated  spheres,  which  had  been  subsequently  hydrogen- 
annealed,  do  sinter  in  the  temperature  range  of  from 
700*  to  900°C.  These  facts  are  explained  on  the  basis 
of  a  mechanism  Involving  the  diffusional  transfer  of 
stoichiometric  excess  of  zinc  ions.  The  diffusion  equa¬ 
tion  for  zinc  Ions  is  derived,  and  the  experimental  points 
fit  the  equation  satisfactorily.  The  treatment  shows 
that  the  relationship  between  the  width  of  bridges  con¬ 
necting  sintering  spheres  and  time  varies  with  extent 
of  sintering.  This  fact  invalidates  the  use  of  this  re¬ 
lationship  as  an  unequivocal  diagnostic  criterion  for  the 
sintering  mechanism  in  nonstoichlometric  oxides. 
(Contractor's  abstract) 

NOT.02:002 

Notre  Dame  U.  Dept,  of  Chemical  Engineering, 

South  Bend,  Ind. 

SINTERING  OF  METAL  OXIDES,  by  G.  Parravano, 

Final  project  rept.  Jan.  1,  1957-Aug.  31,  1958,  4p. 
(AF08R-TR-58-166)  (AF  49(638)103)  AD  207974; 

PB  138735  Unclassified 

A  study  was  made  of  the  sintering  of  metal  oxides  under 
different  conditions  of  temperature,  sphere  diameter, 
gas  atmosphere,  and  heat  pretreatment.  Single -crystal 
oxide  microspheres  (0.1  to  0.5  mm  in  diameter)  were 
obtained  commercially  or  made  from  crushed  single 
crystals  of  ZnO,  VjOj,  and  TIOj.  A  string  of  spheres 

of  similar  diameter  was  heated  for  different  time  inter¬ 
vals  at  constant  temperature,  and  the  growth  of  necks  or 
bridges  connecting  them  was  observed  with  a  creep-test 
microscope.  The  diffusional  sintering  mechanism  ex¬ 
plains  the  experimental  data  for  the  3  oxides  and  shows 
that  their  nonstoichlometric  nature  is  decisive  In  con¬ 
trolling  transport  processes  within  their  bulk  phases. 
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Odin  Associates,  Pasadena,  Calil. 

HYPERSONIC  FLIGHT  WITHOUT  OVERHEATING.  I. 
FRICTION  HEAT  ABSORPTION  AND  THRUST  GAIN 
BY  USE  OF  COOLANT-FUELS,  by  L.  Greiner,  I. 
Mlchelson,  and  J.  Rablnowlcz.  June  1957,  lv.  incl. 
dlagrs.  tables,  refs.  (Technical  note  no.  100-2)  (AFOSR- 
TN-57-374)  (AF  18(600)1501)  AD  132448 

Unclassified 

The  feasibility  of  sustained  hypersonic  flight  within  the 
earth's  atmosphere  is  examined,  utilizing  the  "coolant- 
fuei"  system  as  an  Aero- Thermodynamic  Propulsion 
(ATP)  Method  to  eliminate  excessive  aerodynamic  fric¬ 
tional  heating  and  to  Increase  propulsive  efficiency. 

Such  systems  are  of  current  interest  for  all  flight  plans 
In  which  high  speed  Is  the  prime  requirement,  and  also 
for  some  classes  of  flight  of  prescribed  range  which 
are  handicapped  by  Insufficient  unit  energy  content  of 
conventional  fuels  (this  Includes,  as  a  particular  case, 
the  problem  of  extreme  long  range  manned  flight). 
Coolant-fuels  are  considered  from  the  dual  standpoint 
of  the  propellant  and  of  the  missile  aerodynamics.  The 
propellant  study  contemplates  the  ability  of  fuels  to  ab¬ 
sorb  heat  and  the  impulse  gains  achieved  thereby.  The 
missile  study  outlines  a  method  for  estimation  of  aero¬ 
dynamic  friction  heating  and  the  extent  of  heat  transfer 
to  the  coolant-fuel  as  functions  of  the  missile  speed, 
configuration,  flight  plan,  and  state  of  the  boundary  layer. 
It  Is  found  that  cooling  which  reduces  equilibrium  tem¬ 
peratures  to  within  manageable  limits  can  alec  be  made 
to  increase  the  energy  content  of  suitably  selected 
coolant-fuels  by  as  much  as  50  per  cent,  leading  to  most 
subatanQal  Incidental  benefits  to  the  propulsive  system 


001.01:003 

Odin  Associates,  State  College,  Pa. 

PERFORMANCE  ESTIMATION  OF  THE  COOLANT- 
FUEL  SYSTEM,  by  L.  Greiner,  J.  Rablnowlcz,  and  A. 
Zuckerman.  Final  summary  rept.  Dec.  1957,  35p.  Incl. 
dlagrs.  tables,  refs.  (Technical  rept.  no.  100-1) 
(AFOSR-TR- 58-43)  (AF  18(600)1501)  AD  154150 

Unclassified 

This  report  summarizes  a  preliminary  Investigation  of 
a  novel  method  for  preventing  overheating  of  the  external 
structure  of  a  rocket  powered  aircraft  or  missile  that  Is 
traveling  at  hypersonic  speeds  within  the  atmosphere. 
This  method  contemplates  using  the  rocket  fuel  for  cool¬ 
ing  the  structure.  In  addition  to  maintaining  Tie  struc¬ 
ture  at  manageable  temperatures,  It  also  results  In  a 
significant  augmentation  of  the  thrust  of  the  rocket 
engine  because  the  propellant  energy  Is  enhanced  by  the 
absorbed  (aerodynamic)  heat.  It  Is  found  that  by  Judici¬ 
ous  selection  oi  fuels  heat  absorption  ot  1200  to  4000 
Btu  lb  can  be  achieved  with  temperature  rise  from 
77*F  to  1500’F,  with  corresponding  augmented  specific 


ODI.  01:002,  003;  ODL  03:001;  OSU.  10:001 


impulse  of  300  to  400  sec.  A  preliminary  evaluation  of 
the  flight  performance  of  this  system  Is  carried  out.  A 
method  for  determining  the  flight  envelope  for  a  missile 
configuration  is  presented.  Cruise  range  calculations 
indicate  that  ranges  of  a  few  thousand  miles  are  feasible. 
It  Is  thus  concluded  that  based  on  the  promising  pre¬ 
liminary  results  the  coolant-fuel  system  merits  more 
detailed  studies.  (Contractor's  abstract) 


ODI. 03:001 

Odin  Associates,  State  College,  Pa. 

STUDIES  IN  MAGNETO-AERODYNAMICS.  I.  ONE¬ 
DIMENSIONAL  FLOWS.  II.  STABILITY  OF  LAMINAR 
BOUNDARY  LAYER,  by  H.  LI,  I.  Mlchelson,  and  J. 
Rabmcricz.  Dec.  1957,  43p.  Incl.  dlagrs.  tables.  (Tech¬ 
nical  rept.  no.  1.02-1)  (AFOSR-TR-58-28)  (AF  4S(638)- 
13)  AD  152206;  PB  135414  Unclassified 

The  governing  equations  of  magneto-aerodynamics  are 
examined  for  the  weak  Interaction  approximation.  It  Is 
fouid  that  for  the  case  where  RyRH  <<:  1  it  is  possible  to 

treat  the  magneto-aerodynamic  Interaction  as  a  simple 
additional  body  force.  Accordingly,  the  approximate 
equations  for  weak  Interaction  are  derived.  These  are 
applied  to  several  simple  one-dlmenslonal  flows  such  as 
the  propagation  of  small  disturbances  and  one-dlmen- 
slonal  flows  such  as  the  propagation  of  small  disturbances 
and  one-dlmenslonal  channel  flow.  The  stability  of  In¬ 
compressible  laminar  boundary  layer  on  a  flat  plate  with 
the  presence  ol  a  transverse  magnetic  field  lixed  with 
respect  to  the  plate  is  considered  In  Part  n.  It  is  found 
that  for  this  case  the  effect  of  the  magnetic  field  Is  to 
de- stabilize  the  boundary  layer,  caused  mainly  due  to  the 
modification  of  the  mean  velocity  profile  by  the  magnetic 
field.  (Contractor's  abstract) 

OSU. 10:001 

Ohio  State  U.  Research  Foundation,  Columbus. 

PRODUCTION  OF  CLINICAL  ROENTGENOGRAMS  BY 
MEANS  OF  COMPACT  RADIOACTIVE  X-RAY  AND 
GAMMA-RAY  SOURCES,  by  H.  D.  Spangenberg,  Jr.  and 
M.  L.  Pool.  Final  rept  Oct.  1957,  Sip.  Incl.  Ulus,  dlagrs. 
tables,  refs.  (AFOSR  iTt-57-95)  (AF  18(600)1305) 

AD  136752  Unclassified 

New  and  known  radloacUve  Isotopes  have  been  synthe¬ 
sized  and  investigated  which  emit  x-rays  and/or  low 
energy  gamma-rays  suitable  for  roentgenographlc  vis¬ 
ualization  of  the  teeth  and  their  supporting  structures. 
Data  on  the  following  Isotopes  were  collected:  Ce  144, 

Eu  155,  Sm  145,  La  137,  Dy  157,  Dy  159,  Yb  169,  Gd  161 
and  Tb  157.  The  difficulties  encountered  in  the  prepara¬ 
tion  of  any  one  of  the  above  radioactive  substances,  in 
sufficiently  pure  form,  make  It  impossible  to  designate 
any  single  activity  as  the  ideal  source  for  all  types  of 
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low  energy  radiography.  Ce  144  and  Sm  145  have  accept¬ 
able  characteristics  and  their  use  has  resulted  In  good 
quality  radiographs.  (Contractor's  abstract) 


OSU.11:001 

Ohio  State  U.  Research  Foundation,  Columbus. 

PROCEEDINGS  OF  THE  SYMPOSIUM  ON  SOLID  AND 

LIQUID  He3,  Ohio  State  U.,  Columbus  (Aug.  20-23, 

1957),  ed.  by  J.  G.  Daunt.  Aug.  1957,  lv.  lncl.  Ulus, 
diagrs.  tables,  refs.  (AFOSR-TR-57-78)  (AF  49(838)- 
225;  conri.n. a  lion  of  AF  18(800)1003)  AD  232154 

Unclassified 

This  volume  contains  the  papers  presented  at  the  sym¬ 
posium  and  a  resumfi  of  the  discussions  that  followed. 
General  topics  dealt  with  at  the  sessions  are:  (1)  expert  - 

3 

■nental  results  on  pure  liquid  He  ;  (2)  the  theory  of 
3 

liquid  t  including  model  theories,  the  relationship 
3  4 

of  properties  of  liquii  He  and  He  ,  and  approaches 

3 

from  first  principles;  (3)  solid  He  ;  (4)  experimental  re- 
3  4 

suits  on  solutions  of  He  In  He  ;  and  (5)  theories  of  mix¬ 
tures  of  isotopes. 


OSU.11:002 

Ohio  State  U.  Research  Foundation,  Columbus. 

SYMPOSIUM  ON  LIQUID  AND  SOLID  He3;  SUPPLE¬ 
MENT.  Aug.  1957,  lv.  lncl.  diagrs.  refs.  (AFOSR-TR- 
57-78a)  [AF  49(638)225]  AD  245140  Unclassified 

This  volume  includes  papers  given  at  the  symposium 
which  arrived  too  late  to  be  complied  with  the  original 
Proceedings.  The  subjects  dealt  with  are  (1)  nuclear 

susceptibility  of  liquid  He3,  (2)  nuclear  spin  ordering 

In  solid  He3,  and  (3)  nuclear  resonance  experiments  in 
3  4 

He  -He  solutions. 


OSU. 03:020 

Ohio  State  U.  Research  Foundation.  IX.pt,  of  Chemistry, 
Columbus. 

A  CLEAVAGE  REACTION  INVOLVING  o -METHYL¬ 
STYRENE  OXIDE,  by  J.  Hoffman.  (1957)  [2]p.  (AFOSR- 
TN-57-252)  (AF  18(600)787)  AD  125550  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  76:  503- 
504,  Jar.  20.  l457. 

it  has  been  found  that  o-methylstyrene  oxide  (1,2-epoxy- 


1-methylethylbenzene)  when  allowed  to  react  with  alka¬ 
line  hydrogen  peroxide  in  60%  methanol  at  room  tempera¬ 
ture  gives  an  almost  quantitative  yield  of  acetophenone. 


OSU. 03:021 

[Ohio  State  U.  Research  Foundation.  Dept,  of  Chemistry, 
Columbus.] 

ABSORPTION  CHROMATOGRAPHY  IN  THE  ANALYSIS 
OF  COOL-FLAME  COMBUSTION  PRODUCTS,  by  G. 
Kyryacos  and  C.  E.  Boord.  [1957]  [9]p.  lncl.  diagrs. 

(A  FOSR-TN- 57-253)  [AF  18(600)787]  AD  126551 

Unclassified 

Presented  at  meeting  of  the  Analyt.  Chem.  Dlv.  of  the 
Amer.  Chem.  Soc.,  Miami,  Fla.,  Apr.  7-12,  1957. 

Abstract  published  in  131st  meeting  of  the  Amer.  Chem. 
Soc.  Abstracts  of  Papers,  1657,  p.  35-B— 36-B. 

Oberdorfer  in  cool-flame  combustion  studies  of  the 
isomeric  hexanes  determined  residual  paraffins,  residual 
oxygen  Hg,  CO,  COj  and  olefins  by  the  usual  methods  of 

gas  analysis.  Water  was  undetermined.  Gas  absorption 
chromatography  now  has  been  applied  to  this  purpose. 
Water,  previously  estimated  on  the  basis  of  an  oxygen 
balance,  is  now  determined  by  measuring  the  acetylene 
produced  by  passing  the  product  mixture  over  a  CaC 
capsule  before  entering  the  silica  gei  column.  In  gas 
chromatography  best  results  are  obtained  on  columns 
the  length  of  which  is  not  more  than  eight  feet.  In  the 
analysis  of  combustion  products  chromatographic 
columns  must  be  developed  to  analyze  for  compounds 
containing  specific  function  groups.  Occasionally 
columns  will  be  found  which  will  separate  such  groups 
completely.  The  Dowtherm-A  column  is  an  example  of 
this  type.  For  best  results  it  is  found  that  flow-rates 
and  column  temperature  should  be  kept  as  low  as  possiblo 
but  not  so  low  that  the  products  fail  to  come  off  the 
column  In  less  than  45  minutes.  The  ability  to  separate 
the  oxygen  and  nitrogen  of  the  air  completely  and  cleanly 
is  very  useful  In  the  combustion  analysis  of  hydrocarbons. 
It  has  been  shown  that  almost  any  hydrocarbon  having  a 
research  octane  number  below  90  will  form  a  cool-flame 
and  give  a  typical  temperature  profile.  It  is  Indicated 
that  under  suitable  conditions  the  three  n-paraffins  aii 
bum  at  the  same  rate.  (Contractor's  abstract) 

OSU.03:022 

Ohio  State  U.  Research  Foundation.  Dept,  of  Chemistry, 
Columbus. 

A  DETAILED  REACTION  MECHANISM  FOR  THE  COOL- 
FLAME  COMBUSTION  OF  N-  -EXANE,  by  C.  E.  Boord. 
[1957]  17p.  lncl.  tables,  refS.  (AFOSR-TN-57-254) 

(AF  18(600)787)  AD  126552  Unclassified 
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Presented  at  meeting  of  the  Petrol.  Chem.  Dlv.  of  the 
Amer.  Chem.  Soc.,  Miami,  Fla.,  Apr.  7-12,  1957. 

Abstract  published  in  1  Slat  meeting  of  the  Amer.  Chem. 
Soc.  Abstracts  of  Papers,  1957,  p.  12-Q, 

This  paper  Is  a  summary  and  extension  of  previously 
published  work  on  cool  flames  (see  t  'l m  nos.  OSU.03:010 
and  OSU.03:015).  A  completely  detailed  reaction  mecha¬ 
nism  is  presented  to  account  for  the  14  known  and  meas¬ 
ured  cool-flame  combustion  products  of  n-hexane.  Any 
reaction  mechanism  which  will  In  a  logical,  straight¬ 
forward  manner  account  for  this  number  of  Intermediate 
oroducts  seems  almost  self-sustaining.  The  reaction 
mechanism  not  only  fits  the  facts  but  contains  a  certain 
degree  of  flexibility  permitting  the  known  variations, 
with  changes  In  experimental  conditions. 


OSU.03:02S 

Ohio  State  U.  Research  Foundation.  Dept,  of  Chemistry, 
Columbus. 

MECHANISM  OF  THE  OXIDATION  OF  HYDROCARBONS, 
by  C.  E.  Boord.  Final  rept.  Sept.  15,  1955-Apr.  15, 

1958,  116p.  lncl.  dlagrs.  tables,  refs.  (AFOSR-TR-58- 
82)  (AF  18(600)787)  AD  158384  Unclassified 

The  technical  summaries  presented  describe  the  results 
obtained  In  the  various  areas  of  Investigation  In  the 
mechanism  of  oxidation  hydrocarbons.  The  subjects  In¬ 
clude:  Kinetics  of  the  Reaction  of  Oxygen  with  Liquid 
Cyclohexene;  Gas  Phase  Oxidation  of  Cyclohexene; 

Liquid  Phase  Oxidation  of  Cyclohexene  In  Teflon  Con¬ 
tainers;  Kinetics  of  the  Low-Temperature  Gas  Phase 
Oxidation  of  n- Pentane  L-.  a  Static  System;  Liquid  Phase 
Oxidations;  Alkyl  Hydroperoxides  In  Vapor  Phase  Oxi¬ 
dation  of  Hydrocarbons;  Flash  Thermal  Decomposition 
of  Peroxides;  The  Chemical  Shock  Tube  In  Oxidation  of 
Hydrocarbons;  Study  of  Preflame  Reactions  in  a  Motored 
Engine;  Chemical  Reactions  in  the  Preflame  Phenome¬ 
non;  Organic  Hydroperoxides  from  Dienes  and  Dlols; 

Gas  Chromatography  and  Cool-Flame  Studies;  Study  of 
the  Gas  Phase  Oxidation  of  Hydrocarbons;  Polarographlc 
Analysis  and  Research;  Infrared  Analysis  and  Research; 
and  A  Detailed  Reaction  Mechanism  for  the  Cool- Flame 
Combustion  of  n-Hexane.  (Contractor's  abstract) 


OSU. 12:001 

Ohio  State  U.  Research  Foundation.  Dept,  of  Chemistry, 
Columbus. 

RARE  EARTH  OXIDES.  1.  THE  VAPORIZATION  OF 
NEODYMIUM  SESQUIOXIDE,  NdjOj.  DISSOCIATION 

ENERGY  OF  NdO  AND  TaO,  by  H.  (W. )  Goldstein,  P.  N. 
Walsh,  and  D.  White.  Jan.  1958,  I6p.  lncl.  tables,  refs. 
(Technical  note  ne.  1)  (AFOSR-TN-58-291)  (AF  18- 
(600)1545)  AD  154196  Unclassified 


The  vaporization  of  Nd^Oj  has  been  studied  by  the 

Knudsen  effusion  method  in  the  temperature  range  2040 
to  2450%  Both  tungsten  and  tantalum  effusion  ceils 
were  used  in  the  experiments.  From  the  tungsten  refrac¬ 
tory,  the  vaporization  of  Nd^Oj  proceeds  predominately 

by  dissociation  to  gaseous  products,  NdO  and  O,  whereas 
in  the  case  of  the  tantalum  refractory,  the  Nd^Oj  reacts 

with  the  cell  and  yields  primarily  the  gaseous  species 
NdO  and  TaO.  From  the  vapor  pressure  determinations, 
with  the  aid  of  free  energy  functions,  the  hoat  of  reactions 
were  established.  The  dissociation  energies  of  TaO  and 
NdO  were  calculated,  and  the  value  for  TaO  was  found 
not  to  be  in  agreement  with  the  recent  value  reported 
from  mass  spectrometric  studies.  Some  reasons  for 
this  apparent  discrepancy  are  given.  (Contractor's  ab¬ 
stract,  modified) 

OSU.  12:002 

Ohio  State  U.  Research  Foundation.  Dept,  of  Chemistry, 
Columbus. 

RARE  EARTH  OXIDES,  fl.  THE  VAPORIZATION  OF 
LANTHANUM  SESQUIOXIDE,  La,0„  AND  YTTRIUM 

SESQUIOXIDE,  YjOji  DISSOCIATION  ENERGIES  OF 

LaO,  YO,  AND  TaO,  by  P.  N.  Walsh  and  D.  White.  Feb. 
1958,  19p.  lncl.  dlagrs.  tables,  refs.  (Technical  note  no. 

2)  (AFQSR-TN- 58-382)  (AF  18(600)1545)  AD  154289 

Unclassified 

The  vaporization  of  LSgOg  *nd  Yj°j  from  tungsten  and 

tantalum  refractories  has  been  studied  by  the  Knudsen 
effusion  method  In  the  temperature  ranges  2000-2450 *K 
and  2000-2700%  respectively.  The  sesqulozldos  de¬ 
compose  to  the  corresponding  monoxides  and  oxygen  on 
vaporization  from  tungsten  cells,  while  gaseous  LaO 
and  TaO  are  the  principal  products  formed  In  the  vapori¬ 
zation  of  L*2°3  {rom  k  tantalum  effusion  cell.  The  YjOj 

also  reacts  with  tantalum,  yielding  a  mixture  of  gaseous 
YO,  Y,  and  TaO.  A  method  is  described  for  »'  Hvlng 
equilibrium  concentrations  and  heats  of  form.,  .on  from 
Knudsen  effusion  data  when  more  than  one  reaction  occurs 
In  the  Knudsen  cell.  (Contractor's  abstract,  modified) 


OSU. 12:003 

Ohio  State  U.  Research  Foundation.  Dept,  of  Chemistry, 
Columbus. 

RARE  EAh  fH  OXIDES.  1H.  THE  HEAT  CAPACITIES 
OF  YTTRIUM  OXIDE  (YjOj),  LANTHANUM  OXIDE 

(LijOj)  AND  NEODYMIUM  OXIDE  (NdjOj)  FROM  16 

TO  300%  by  H.  W.  Goldstein,  E.  F.  Nelison  and  others. 
Oct.  1958,  l6p.  lncl.  dlagrs.  tables,  refs.  (Technical 
rept.  no.  3)  (AFOSR-TN-58-1095)  (AF  18(600)1545) 

AD  207596  Unclassified 
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OSU.  08:005,  008;  OSU.  07:004,  005 


Also  published  In  Jour.  Phya.  Cham.,  v.  68:  1445-1449, 
Sept.  1959. 

The  heat  capacities  of  the  sesqul oxides  of  yttrium, 
lanthanum,  and  neodymium  have  been  determined  in  the 
temperature  range  16  to  300*K.  The  entropies,  enthal¬ 
pies,  and  free  energy  functions  have  been  calculated 
from  the  heat  capacity  data  and  are  tabulated  for  several 
temperatures.  Yttrium  oxide  and  lanthanum  oxide  ex¬ 
hibit  typical  sigmoidal  heat  capacity  curves  with  no 
anomalies  In  the  temperature  range  studied.  The  shape 
of  the  heat  capacity  curve  for  neodymium  oxide  Is  simi¬ 
lar  except  that  at  the  lowest  temperature  there  Is  evi¬ 
dence  for  the  existence  of  an  anomaly.  At  298.16*K 
the  entropies  are  23.693  ±  0.07  and  30.580  1  0.07  cal 

mol" 'deg*1  for  yttrium  oxide  and  lanthanum  oxide, 
respectively.  For  neodymium  oxide  SJ9g  jg-Sjg 

Is  33.607  cal  mol’^deg"1.  The  tree- energy  functions 
have  been  extended  to  2500*K  by  the  use  of  some  higher 
temperature  heat  capacity  data  available  in  the  litera¬ 
ture.  (Contractor’s  abstract) 


OSU.06:005 

Ohio  State  U.  Research  Foundation.  Dept,  of  Electrical 
Engineering,  Columbus. 

A  HIGH-PERVEANCE  ELECTRON  GUN  ON  TOROIDAL 
DESIGN,  by  W.  E.  Hoovler.  May  1957,  24p.  lncl.  dlagrs. 
table.  (Technical  note  no.  5)  (AFOSR-TN-57-334) 

(AF  18(600)980)  AD  132406  Unclassified 

The  report  describes  modifications  of  a  hlgh-perveanee 
electron  gun  designed  by  A.  L.  Samuel  \t  Bell  Telephone 
Labs.  In  1944.  Modifications  were  mads  to  facilitate 
construction  and  to  afford  more  versatile  operation  of 
the  gun.  The  perveance  of  the  gun  Is  variable  from  a 
-6  3/2 

maximum  of  about  45  x  10"  amp/volt  '  to  a  minimum 
which  la  determined  by  the  cathode-anode  spacing.  The 
cathode  of  tbs  gun  la  a  120*  section  of  a  toroid  with  a 
maximum  cathode  diameter  of  0.366  in.  The  gun's  dis¬ 
tinguishing  characteristic  is  the  presence  of  a  focusing 
anode  Immersed  In  the  cathode  region.  By  variation  of 
the  position  voltage  on  this  electrode,  transulssiun  of 
current  through  a  conventional  anode  can  be  maximised, 
or,  If  desirable,  judicious  adjustment  of  this  voltage 
can  be  used  to  shape  the  electron  beam.  Beam  profiles 
obtainable  with  this  gun  range  from  a  thin,  ring-shaped 
beam  to  a  solid  beam.  (Contractor's  abstract) 

OSU.06:006 

Ohio  State  U.  Research  Foundation.  Dept,  of  Electrical 
Engineering,  Columbus. 

A  STUDY  OF  SPACE-CHARGE- LIMITED  POTENTIAL 
DISTRIBUTION  IN  ELLIPSOIDAL  AND  PARABOLOIDAL 
DIODES,  by  R.  P.  Anand.  June  1956,  12lp.  lncl.  Illus. 


dlagrs.  tables,  refs,  (Technical  note  no.  6)  (AFOSR- 
TN-58-570)  (AF  18(600)980)  AD  158389  Unclassified 

Space-charge-limited  potential  distributions  In  certain 
new  geometries  were  Investigated  with  a  view  to  devel¬ 
oping  better  high-density  electron  beama.  The  prOblema 
studied  Include  confocal  and  nonlocal  ellipsoidal  and  para¬ 
boloidal  geometries.  A  cathode  and  anode  were  chosen 
as  confocal  ellipsoids  with  axial  ratios  of  1.3  and  10,  re¬ 
spectively.  This  particular  choice  was  guided  by  Its 
closeness  to  the  Hell  ellipsoidal  gun.  Results  of  the 
study  showed  that  (1)  the  cathode  current  density  is 
higher  (about  100%)  than  the  corresponding  ellipsoidal 
gun;  (2)  the  electron  flow  Is  laminar;  (3)  the  concentra¬ 
tion  ratio  Is  poor;  and  (4)  the  cathode  current  density  Is 
nonuniform.  Good  convergence  can  be  achieved  If  a 
focusing  electrode  Is  added  and  the  anode  ellipsoid  moved 
further  along  the  axis  of  symmetry  (which  Is  also  the 
minor  axis  of  the  ellipsoid).  The  major  axes  of  cathode 
and  anode  are  no  longer  coincident  but  are  paralleL  A 
gun  with  the  following  particulars  was  designed:  cathode- 
ellipsoid  with  an  axial  ratio  of  1.3;  anode-ellipsoid  with 
an  axial  ratio  of  10;  and  distance  between  major  axea  of 
cathode  and  anode  Is  equal  to  hall  the  semi-minor  axis 
of  the  cathode.  The  current  density  at  the  cathode  sur¬ 
face  is  nonuniform  and  increasing  In  the  ratio  1:2. 


OSU. 07:004 

Ohio  Stats  U.  Research  Foundation.  [Dept,  of  Electrical 
Engineering]  Columbus. 

MILLIMETER  WAVE  GENERATION  AT  THE  OHIO 
STATE  UNIVERSITY,  by  M.  O.  Thurston.  [1957]  lOp. 
lncl.  tabls.  (Sponsored  jointly  by  Air  Foret  Office  of 
Scientific  Research  under  AF  18(600)962  and  Wright 
Air  Development  Canter)  UnclasalPod 

Published  In  rroc.  First  Tri-Service  Millimeter  Wavs 
Symposium]" Army  Signal  Engineering  Laba.,  Fort 
Monmouth,  N.  J.,  Sept.  10-11,  1957.  p.  1-13. 

Investigations  have  been  conducted  on  oscillators  capa¬ 
ble  of  providing  a  moderate  amount  of  c-w  powar  at 
high  frequencies  In  most  Instances,  emphasis  has  been 
placed  on  attaining  a  wide  tuning  range.  Much  of  the 
work  has  been  on  klystrons,  retardlng-field  oscillators, 
Barkhausen-Kurs  oscillators  and  variations  of  etch. 

The  principles  of  operation,  performance,  and  modifica¬ 
tions  necessary  ic  make  each  of  these  tubes  a  more 
practical  device  are  discussed. 


OSU. 07:005 

Ohio  State  U.  Research  Foundation.  Dept,  of  Electrical 
Engineering,  Columbus. 

STUDIES  ON  THE  BARJCHAUSEN-KURZ  OSCILLATOR 
AT  CENTIMETER  AND  MILLIMETER  WAVELENGTHS, 
by  F.  S.  Chen  and  D.  T.  Davis.  Aug.  1958,  Mp.  lncl. 


AIR  FORCE  SCIENTIFIC  RESEARCH 


dlagrs.  table.  (Technical  note  no.  4)  (AFOSR-TN-58- 
826)  (AF  18(600)882)  AD  202811  Unclassified 

The  present  investigation  discusses  the  effects  of 
multiple  transits  or.  the  electronic  admittance  of  the 
oscillator  and  the  corresponding  effects  on  efficiency 
and  electronic  tuning.  Limitations  on  the  realizable 
number  of  transits  are  developed  ind  correlated  with 
experimental  results.  Theoretical  values  are  also  ob¬ 
tained  for  the  starting  currents  and  are  in  good  agree¬ 
ment  with  experiment.  Two  basic  tube  types  have  been 
tested,  one  having  symmetry  about  the  plane  of  a  flat 
electron  beam,  and  one  having  symmetry  about  the  axis 
of  a  cylindrical  electron  beam.  The  tube  having  planar 
symmetry  has  yielded  the  better  results,  probably  due 
to  the  less  severe  cathode  loading  and  space-charge 
fleets.  A  maximum  efficiency  of  13.5%  and  maximum 
-"er  output  of  1.8  w  h  ive  been  obtained  at  8,400  me 
with  the  planar  tube,  wMle  the  maximum  efficiency  ob¬ 
tained  with  the  axially  symmetric  tube  was  7%  at  12,500 
me.  The  maximum  power  output  obtained  with  the  latter 
was  400  mw  at  8,100  me.  (Contractor’s  abstract) 


OSU.i  3:001 

Ohio  State  U.  Research  Foundation.  Dept  of  Electrical 
Engineering,  Columbus. 

RESEARCH  ON  PHYSICAL  LIMITATIONS  ON  PRODUC¬ 
TION  AND  USE  OF  RF  ENERGY  IN  MILLIMETER 
WAVELENGTH  RANGE,  by  M.  O.  Thurston  and  W.  H. 
Cornetet,  Jr.  Final  rept.  July  1858,  54p.  inci.  dlagrs. 
tables,  refs.  (Rept.  718)  (AFOSR-TR-58-133) 

(AF  48(638)53)  AD  203868;  PB  138464  Unclassified 

The  results  of  a  survey  of  the  literature  on  millimeter 
wavelength  devices  is  presented.  The  high  frequency 
limit  for  most  conventional  sources  is  in  the  range  from 
3  mm  to  1  mm.  Harmonic  generators  ol  several  types 
are  discussed.  A  detailed  analysis  of  a  velocity  variation 
harmonic  generator  is  followed  by  a  preliminary  analysis 
of  frequency  multipliers  based  on  field  emission  and  on 
the  failure  of  Ohm's  law  in  semiconductors.  The  feasi¬ 
bility  of  obtaining  sub-millimeter  waves  from  the  radia¬ 
tion  of  electrons  In  a  high  magnetic  field  is  also  Investi¬ 
gated.  (Contractor's  abstract) 


OSU. 14.001 

Ohio  State  U.  Research  Foundation.  Dept,  of 
Mathematics,  Columbus. 

ON  SINGUI-ARITIES  OF  SOLUTIONS  OF  PARTIAL 
DIFFERENTIAL  EQUATIONS  IN  THREE  VARIABLES, 
by  E.  Kreyszig.  Dec.  1858  (8)p.  inci.  refs.  (Technical 
rept.  no.  1)  (AFOSR-TN-58-833)  (AF  48(638)362) 

AD  205088  Unclassified 


Also  published  in  Arch.  Rational  Mech.  Anal.,  v.  2 
151-158.  1858. 


OSU.  13:001;  06U.  14:001; 

OSU.  08:020,  021 

Partial  differential  equations  in  three  variables  of  the 
type  v  +v  +v  +o  (x„  x.)  v  =  0  are  studied 
Vl  x2  2  x3  3  2  3 

In  such  a  way  as  to  show  the  possibility  of  setting  them 
up  for  solution  by  means  of  using  Bergman  operators 
which  can  "translate"  analytic  functions  into  theorems 
on  solutions  of  partial  differential  equations  in  two 
variables.  The  situation  is  expanded  to  the  case  where 
solutions  are  given  of  certain  classes  of  more  general 
partial  differential  equations  in  three  variables  with 
analytic  coefficients  by  means  of  a  further  application 
of  Bergman  operators. 

OSU. 08:020 

Ohio  State  U.  Research  Foundation.  [Dept,  of  Physics 
and  Astronomy]  Columbus. 

MULTIPOLAR  STARK  SPLITTING  PATTERNS  IN 
SINGLE  CRYSTALS,  by  P.  M.  Parker.  Dec.  6,  1856 
[3]p,  inci.  tables.  [Part  3  of  technical  rept.  no.  4] 
(AFOSR-TN-57-2S)  (AF  18(600)772)  AD  115057(b) 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  105:  1713-1715,  Mar. 
15,  1647. 

The  theoretical  relative  splitting  schemes  of  the  energy 
levels  of  a  nuclear  nonsphericai  charge  distribution  In 
the  electric  field  of  the  crystalline  surroundings  are 
calculated  for  some  relevant  symmetries  of  the  electric 
crystalline  field.  The  results  are  intended  as  a  guide  to 
possible  experimental  observation  of  nuclear  multipoie 
interactions  of  order  higher  than  the  quadrupole  inter¬ 
action.  (Contractor's  abstract) 


OSU. 08:021 

Ohio  State  U.  Research  Foundation.  [Dep\  of  Physics 
and  Astronomy]  Columbus. 

FREQUENCY  STABILIZATION  OF  A  REFLEX 
KLYSTRON  WITH  RESPECT  TO  A  CRYSTAL-CON¬ 
TROLLED  SECONDARY  FREQUENCY  STANDARD,  by 
J.  E.  Geusic,  L.  D.  Farringer,  and  L.  C.  Brown. 

[1857]  [3]p.  Inci.  dlagr.  (AFOSR-TN-57-70)  [AF  18- 
(600)772]  AD  120413  Unclassified 

A  klystron  frequency  stabilizer  is  described  which  has 
achieved  frequency  stabilization  comparable  to  the 
Pound  system  without  using  a  resonant  cavity  as  a  refer¬ 
ence.  The  system  frequency  stabilizes  the  klystron, 
frequency -tunes  a  kiystron  linearly  with  time  over  a 
range  of  lOmc-sec  by  aimpiy  tuning  the  HRO-50  receiver 
and  automatically  measures  and  controls  the  actual  fre¬ 
quency  of  the  klystron  to  a  high  degree  of  accuracy. 
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OSU.08:022  -  OSU.08:028 


OSU.08.022 


Ohio  State  U.  Research  Foundation.  {Dept,  of  Physics 
and  Astronomy]  Columbus. 


COMPUTATION  OF  RIGID  ASYMMETRIC  ROTATOR 
CONSTANTS  FROM  ENERGY  MOMENTS,  by  L.  C. 

Brown  and  P.  M.  Parker.  [1957]  8p.  incl.  refs.  (AFOSR- 
TN-57-545)  (Also  bound  with  Its  Technical  rept.  no.  10; 
AD  251870)  (AF  18(800)772)  Unclassified 


Also  published  in  Jour.  Chem.  Phye.,  v.  27:  1108-1113, 
Nov.  1957. 


Expressions  are  developed  which  relate  the  rotational 
constants  of  the  rigid  asymmetric  rotator  to  experi¬ 
mental  data  through  moments  of  the  energy  levels.  The 
procedure  in  many  cases  permits  the  computation  of 
rotational  constants  with  much  less  effort  than  is  usually 
met  in  either  numerical  approximation  to  roots  of  secu¬ 
lar  equations  or  perturbation  methods.  (Contractor's 
abstract) 


OSU.08-.023 


Ohio  State  J.  [Research  Foundation]  [Dept,  of  Physics 
and  Astronomy]  Columbus. 
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NUC  LEAR  R  ESONANC  E  SP  EC  TRUM  O  F  A1  IN 
CHRYSOBERYL,  by  J.  H.  Hockenberry,  Jr.,  L.  C.  Brown, 
and  D.  Williams.  [1957]  lOp.  incl.  tables.  (AFOSR-TN- 
57-622)  (AF  18(600)772)  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington.  D.  C.,  Apr.  25-27,  1957. 


Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  n, 
v.  2.  225,  Apr.  25,  1957. 


Also  published  in  Jour.  Chem.  Phys.,  v.  28:  367-372, 
Mar.  1958. 


The  nuclear  magnetic  resonance  spectrum  of  A1  in  a 
single  crystal  of  chrysoberyl  (BeAl^O^  has  been 

investigated  at  room  temperature  in  a  field  of  7800  gauss. 
The  spectra  obtained  as  the  crystal  was  rotated  about 
the  three  crystal  axes  have  been  interpreted  on  the 
27 

basis  of  eight  A1  sites  of  two  distinct  types,  the  four 
sites  of  each  type  differing  only  in  the  orientation  of 
the  principal  field  gradients.  Quadrupole  coupling 
constants  ard  electric  field  asymmetry  parameters  at 
the  two  types  of  sites  were  determined  to  be 

Type  1  site  Type  H  site 


15  kc  'sec 


2846  »  15  kc  'sec 


(o  -c  i  V 

ZZ  yy  ZZ 


0.94  *  0.02 


0.76  r  o.02 


in  addition,  the  orientation  of  the  principal  field  gradi¬ 
ents  has  been  determined  at  each  of  the  eight  sites. 
(Contractor  s  abstract 
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Ohio  State  U.  Research  Foundation.  Dept,  of  Physics 
and  Astronomy,  Columbus. 


GROUP  THEORY  OF  THE  SPIN- HAMILTONIAN,  by 
J.  Korringa.  Aug.  1957,  70p.  incl.  tables,  refs.  (Techni¬ 
cal  note  no.  5)  (AFCSR-TN- 57-780)  (AF  18(600)772) 

AD  148012  Unclassified 


An  investigation  is  made  to  determine  the  possibilities 
of  combining  quantum  mechanical  perturbation  theory 
and  group  theoretical  arguments  in  order  to  develop  an 
analytical  formalism  for  dealing  with  the  symmetry 
properties  of  crystals  through  the  so  called  spin- 
Hamlltonian  theory.  Special  attention  is  given  to  the 
group- theoretical  problems  of  the  spin- Hamiltonian 
theory.  The  general  principles  which  underlie  the  con¬ 
struction  of  Invariant  operators  and  the  exclusion  of  non¬ 
physical  operators  are  discussed.  A  generalization  of 
Kramer's  method  fur  discussing  the  multiplet  splitting 
in  free  atoms  or  ions  is  developed.  The  entire  investiga¬ 
tion  is  limited  to  situations  in  which  an  unperturbed  sys¬ 
tem  can  be  found  for  which  the  one- level  spln- 
Hamiltonlan  is  satisfactory. 


OSU. 08:025 


Ohio  State  U.  Research  Foundation.  Dept,  of  Physics 
and  Astronomy,  Columbus. 


VALIDITY  OF  A  PERTURBATION  TREATMENT  OF 
THE  QUADRUPOLE  ENERGY  LEV E 15  OF  SODIUM  C 
CHLORATE  (Abstract),  by  P.  M.  Parker.  [1957]  [l]p. 
(AF  18(600)772)  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Boulder, 
Colo.,  Sept.  5-7,  1957. 


Published  in  Bull.  Amer.  Phys.  Soc.,  Series  11,  v.  2: 
329,  Sept.  5,  1957. 


A  fifth  order  perturbation  treatment  of  the  Cl  quadru- 
polar  energy  levels  of  sodium  chlorate  has  been  re¬ 
examined  in  the  light  of  a  more  recent  numerical  treat¬ 
ment  of  quadrupolar  energy  levels  in  single  crystals. 
Tills  examination  ascertained  that  the  fifth  order  pertur¬ 
bation  treatment  is  substantially  v-ilid,  even  though  poor 
convergence  is  involved  in  some  of  the  perturbation  co¬ 
efficient!'.  From  this  it  Is  concluded  that  the  coupling 
constants  quoted  for  sodium  chlorate  are  correct,  »>ui 
that  the  limits  of  error  quoted  for  the  effective  nuclear 
magnetic  dipole  moment  should  more  appropriately  be 
•  .0002  nuclear  magnetons. 


OSU. 08  026 


Ohl  >  Slate  l\  Research  Foundation  Dept  of  Rhvsicr 
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OSU.08:027  -  OSU.08:030 


RADIATION  AND  MATTER,  by  D.  Williams.  Quarterly 
rept.  Dec.  1,  1957-Feb.  28,  1958.  Mar.  22,  1958,  8p. 
incl.  refs.  (Rept.  no.  583-10)  (AFOSR-TN-58-300) 

(AF  18(800)772)  Unclassified 

A  brief  resume  is  given  of  the  research  on:  (1)  para¬ 
magnetic  resonance,  (2)  nuclear  quadrupole  transitions, 
(3)  nuclear  magnetic  resonance,  and  theoretical  studies 
on  the  spin  Hamiltonian  and  rigid  asymmetric  rotator, 
which  was  carried  out  under  this  contract  from  Dec. 
1957  to  Mar.  1958. 


OSU.08:027 

Ohio  State  U.  Research  Foundation.  Dept,  of  Physics 
and  Astronomy,  Columbus. 

ENERGY  MOMENT  TREATMENT  OF  THE  QUANTUM 
MECHANICAL  ASYMMETRIC  ROTATOR,  by  P.  M. 

Parker  and  L.  C.  Brown.  Mar.  1958,  103p.  incl.  diagrs. 
tables,  refs.  (Technical  note  no.  6)  (AFOSR-TN-58- 
371)  (AF  18(600)772)  AD  154  277  Unclassified 

A  method  has  been  presented  which  relates  the  physical 
parameters  associated  with  the  description  of  a  quantum 
mechanical  system  to  the  energy  eigenvalues  of  the 
SchrSdinger  equation  of  the  system.  For  relatively 
simple  systems  the  physical  parameters  can  be  evalu¬ 
ated  from  spectroscopic  data  without  effecting  a  detailed 
solution  for  the  roots  of  secular  polynomials.  Applica¬ 
tion  of  the  method  to  a  system  described  by  a  rigid 
asymmetric  rotator  Hamiltonian  has  resulted  in  relatively 
simple  closed  expressions  for  effective  rotational  con¬ 
stants  in  terms  of  experimentally  determined  quantities. 
Use  of  the  rigid  asymmetric  rotator  expressions  has 
been  Illustrated  foi  the  water  molecule.  The  theory  has 
been  extended  to  Include  explicitly  first  order  stretching 
effecU  for  an  asymmetric  top  model.  Centrifugal 
stretching  effects  in  the  water  molecule  are  discussed 
in  terms  of  the  first  order  theory. 


OSL'. 08:028 

Ohio  State  U.  Research  Foundation.  Dept,  of  Physics 
and  Astronomy,  Columbus. 

ZEEMAN  SPLITTING  OK  NUCLEAR  QUADRUPOLE 
LEVELS  IN  CUPRITE,  by  H.  L.  Cox.  Jr.  and  P.  Wlillams. 
( 1958]  lip.  incl.  table,  refs.  (A FOSR-TN-58-453! 

(AK  18(600'772(  AD  158259  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  32:  633-634, 
leb.  I960. 

The  radio- frequency  Spectrum  of  a  single  cuprite 
(CujO)  crystal  m  an  external  magnetic  field  has  been 

investigated.  The  electric  quadrupole  transition  lines 

63 

in  the  vicinity  of  26  me*  sec  for  Cu  ami  24  me  sec 


65 

for  Cu  3  are  split  by  the  magnetic  field.  From  the  re¬ 
sulting  pattern,  it  can  be  shown  that  the  electric  asym¬ 
metry  parameter  is  t?  <  0.0012.  The  analysis  of  the  spec¬ 
tra  obtained  for  various  orientations  of  the  crystal  in 
the  magnetic  field  leads  to  the  following  values  for  the 
pertinent  parameters: 


(eQq)83  - 

51.958 

*  0.04  mc/sec 

(at  28° 

C) 

(eQq)85  - 

48.085 

*  0.04  mc/sec 

(at  28° 

C) 

h83- 

2.2281 

±  0.007  n.m. 

m85  = 

2.3785 

*  0,007  n.m. 

q83/q85 - 

1.0808 

*  0.009 

m8V83  - 

1.0878 

*  0.006 

Within  the  Indicated  limits,  these  values  are  in  agree¬ 
ment  with  values  of  eQq  obtained  for  powdered  samples 
of  cuprous  oxide  with  values  for  fi  obtained  with  liquid 
samples.  The  temperature  dependence  of  eQq  has  also 
been  determined;  the  eQq  variation  with  temperature  is 

the  same  for  Cu83  and  for  Cu85  within  the  limits  of  the 
present  measurements.  (Contractor's  abstract) 


OSU.08:029 

Ohio  State  U.  Research  Foundation.  Dept,  of  Physics 
and  Astronomy,  Columbus. 

COMPUTATION  OF  THE  PRINCIPAL  COMPONENTS 
OF  AN  ASYMMETRIC  g  TENSOR  FROM  PARAMAGNETIC 
RESONANCE  DATA,  by  J.  E.  Geuslc  and  L.  C.  Brown. 
[19581  6p-  (A FOSR-TN-5B-50B)  (AF  18(600)772) 

AD  158319  Unclassified 

Also  published  in  Phys.  Rev.,  v.  112:  64-65,  Oct.  1, 

15357^ 

A  straightforward  method  is  developed  for  obtaining  the 
principal  components  of  the  asymmetric  tensor  g  and  its 
orientation  in  a  crystal  system.  The  necessary  para¬ 
magnetic  resonance  data  involves  three  crystal  rotations 
about  arbitrary  orthogonal  axes.  Although  the  spin 
Hamlltoman  Is  probably  not  applicable  except  for  S  *  r, 
the  development,  which  is  base  1  upon  a  calculation  of  the 
second  moment  of  the  energy  li  vels  about  their  mean,  is 
quite  general.  (Contractor's  a  >stractl 


OSU. 08:030 

Ohio  State  U.  Research  Foundation.  Dept,  of  Physics 
and  Astronomy.  Columbus. 

PARAMAGNETIC  RESONANCE  STUDY  OK  IRRADIA¬ 
TION  DAMAGE  IN  CRYSTAL!  INK  CARBOHYDRATES, 
by  D.  Williams.  J.  E.  Geuslc  and  others.  1950’  9p. 
incl.  diagrs.  refs.  (Technical  note  no.  7  (AKOSlt-TN- 
58-840!  (AK  18(60017721  AD  203082  Unclassified 
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OSU.  08:031  -  OSU.  08:034 


Also  published  In  Proc.  Nat'l.  Acad.  Sciences,  v.  44; 
1128-1136,  Nov.  1958. 

In  most  of  the  irradiated  carbohydrates  studied,  the 
existence  of  hyperfine  structure  In  the  paramagnetic 
resonance  spectrum  suggests  the  general  nature  of  the 
radical  produced  by  the  radiation.  From  a  consideration 
of  the  chemical  structure  of  some  of  these  sugars,  some 
of  the  slmllariti  *s  observed  In  the  spectra  of  different 
sugars  were  not  surprising.  Hie  structures  are  given 
for  o-D-ghicopyranose  monohydrate  and  a-D-galacto- 
pyranose.  Hie  only  difference  In  structure  of  these  two 
sugars  is  the  relative  configuration  about  C4.  Since 
there  is  such  a  great  similarity  In  the  structure  of  these 
two  sugars,  the  radicals  produced  by  Irradiation  of  these 
molecules  would  give  similar  paramagnetic  resonance 
spectra.  The  spectra  of  the  two  ketohexoses,  3-D- 
fructopyranose  and  L-sorbose  (detailed  structure  un¬ 
known),  are  similar.  The  spectra  of  erythrltol  and  D- 
threltol  were  found  to  be  similar,  and  again  the  only  dif¬ 
ference  In  structure  of  these  two  Is  the  relative  position 
of  a  hydroxyl  group.  It  Is  hoped  that  the  results  of  the 
paramagnetic  resonance  studies  which  have  been  carried 
out  can  be  used  In  helping  to  decide  what  radicals  are 
formed  by  the  Ionizing  Irradiation. 


OSU.08:031 

Ohio  State  U.  Research  Foundation.  Dept,  of  Physics 
and  Astronomy,  Columbus. 

THE  RESONANCE  SPECTRUM  OF  A  PARAMAGNETIC 
IMPURITY  IN  TOPAZ  (Abstract),  by  J.  E.  Geuslc  and 
D.  Williams.  11958]  lp.  (AFOSR-TN-58-1126)  (AF  18- 
(600)772)  AD  207835  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  30-May  2,  1959. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  4: 

26o.  Apr.  So,  1959. 

The  paramagnetic  resonance  spectrum  of  a  single  crys¬ 
tal  oi  topaz  (AlFJjSiO^  containing  Fe  and  Cr  as  Impuri¬ 
ties  has  been  Investigated  at  X-band.  At  present  the 
paramagnetic  resonance  spectra  observed  cannot  be 
ascribed  to  either  Cr  or  Fe  ions  In  the  lattice.  How¬ 
ever,  from  the  symmetry  properties  of  the  resonance 
spectra  observed  as  the  crystal  Is  rotated  with  respect 
to  the  magnetic  field  and  from  hyperfine  structure 
which  is  present,  the  paramagnetic  center  Is  Identified 
as  occupying  A1  lutes  in  the  topaz  lattice. 


OSU.08  032 

Ohio  State  U.  Research  Foundation.  Dept,  of  Physics 
and  Astronomy,  Columbus. 

COMPUTATION  OF  ASYMMETRIC  ROTATOR  CON¬ 
STANTS  FROM  ENERGY  MOMENTS  (Abstract),  by 


P.  M.  Parker  and  L.  C.  Brcrwn.  [1958]  [l]p.  (AF  18- 
(600)772)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  29- Feb.  1,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3:  53, 
Jan.  29,  1958. 

A  procedure  has  been  described  previously  which  relates 
the  rotational  constants  of  the  rigid  asymmetric  rotator 
to  experimental  data  through  moments  of  the  energy  lev¬ 
els.  This  procedure  In  many  cases  permits  the  compu¬ 
tation  of  rotational  constants  with  much  less  effort  than 
Is  usually  met  In  either  numerical  approximation  to  roots 
of  secular  equations  or  perturbation  methods.  Moments 
have  been  calculated  based  on  a  more  general  asymmet¬ 
ric  rotator  Hamiltonian  which  Includes  terms  allowing 
for  first  order  stretching  effects.  Also,  for  the  rigid 
rotator  Hamiltonian  calculations  have  been  made  which 
are  based  on  the  factored  form  of  the  secular  determi¬ 
nants.  Hie  results  were  presented  and  discussed. 


OSU.08:033 

Ohio  State  U.  Research  Foundation.  Dept,  of  Physics 
and  Astronomy,  Columbus. 

COMPUTATION  OF  THE  PRINCIPAL  COMPONENTS  OF 
AN  ASYMMETRIC  (g)  TENSOR  FROM  PARAMAGNETIC 
RESONANCE  DATA  (Abstract),  by  J.  E.  Geuslc  and  L. 

C.  Brown.  [1958]  [l]p.  (AF  18(600)772)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  29-Feb.  1,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3;  8, 
Jan.  20,  1&S8. 

In  the  case  of  a  paramagnetic  crystal  in  which  the  effec¬ 
tive  Hamiltonian  of  the  paramagnetic  Ion  is 

H'lP*tJ  H1  Sj 

a  method  will  be  outlined  by  which  one  can  obtain  In  a 

2 

simple  and  direct  manner  the  components  of  the  (gj ) 
tensor  from  rotation  data  about  any  three  mutually  Or¬ 
thogonal  axes  whose  relation  to  the  crystal  axes  is 

2 

known.  Finally  from  the  components  of  the  (gjj)  tensor 

the  principal  g  components  and  the  orientation  of  the 
principal  coordinate  system  of  this  g  tensor  relative  to 
the  arbitrary  orthogonal  system  are  found. 


OSU.08:034 

Ohio  State  U.  Research  Foundation.  Dept,  of  Physics 
and  Astronomy,  Columbus. 

NUCLEAR  MAGNETIC  RESONANCE  SPECTRA  OF  AL¬ 
KALI  HALIDE  SOLUTIONS  (Abstract),  by  D.  D. 
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oSU.  08:035;  OSU.  09:005,  006 


Elleman,  L.  C.  Brown,  and  D.  Williams.  [1958]  [l]p. 

(AF  18(600)772)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

166,  May  1,  1968. 

Resonances  for  Li7,  Na23,  Rb85,  Rb87,  Cs133,  Cl35, 

79  81  127 

Br  ,  Br  ,  and  I  have  been  studied  in  aqueous  solu¬ 
tions  oi  alkali  halides.  Line  widths  and  frequency  shifts 
were  measured  as  functions  of  concentration.  The 
widths  of  the  broader  lines  have  been  interpreted  quali¬ 
tatively  in  terms  of  nuclear  quadrupole  effects.  The 
widths  of  certain  resonance  lines  in  D^O  solutions  are 

not  noticeably  different  from  those  in  H^O  solutions. 

Addition  of  ethanol  is  found  to  increase  the  widths  of 

79  81 

some  lines.  The  ratio  of  the  line  widths  of  Br  to  Br 
extrapolated  to  zero  concentration  is  proportional  to  the 
square  of  the  ratio  of  the  nuclear  quadrupole  moments, 
an  observation  in  agreement  with  Pound's  results  for  a 
single  dilute  solution.  The  shift  in  frequency  with  con¬ 
centration  is  interpreted  qualitatively  in  terms  of  the 
ionic  environment. 


OSU.08:035 

Ohio  State  U.  Research  Foundation.  Dept,  of  Physics 
and  Astronomy,  Columbus. 

PARAMAGNETIC  RESONANCE  SPECTRUM  OF  Fe*++ 
IN  BLUE  SAPPHIRE  AT  300*K  (Abstract),  by  J.  K. 
Geusic  and  D.  Williams.  [1958]  [l]p.  (AF  18(600)772) 

Unclassified 

Presented  at  annual  Conf.  of  the  Cleveland,  Ohio,  Soc. 
of  Spectroscopy,  May  21,  1958. 

Paramagnetic  resonance  of  Fe+*+  in  o-Ab^Oj  has  been 

observed  at  300*K  by  means  of  a  spectrograph  operating 
at  9000  mc/sec.  Four  resonance  lines  are  pbserved 
when  the  trigonal  axis  of  the  crystal  Is  parallel  to  the 
external  magnetic  field.  The  lines  have  been  tentatively 
assigned  to  transitions  based  on  a  spin  Hamiltonian 
of  the  form: 

Hs  gftf  •  S  ♦  D  3SZ2  -  S(S+ 1 ) }  ♦ 

F35Sz4-30S(S*l)Sz2  +  25Sz2.6s(s+1)+3s2 


obtained  from  the  experimental  data  are: 
g  =  2.003  ±  0.008 

D  =  7.67  ±0.02  x  10*2  cm  _1 

F  =  2.31  ±  0.03  x  10'4  cm  _1 

iGl  ■  1.93  ±  0.4  x  10'3  cm'1. 

Certain  discrepancies  between  the  observed  spectrum 
and  the  predicted  spectrum  will  be  discussed. 


OSU. 09:005 

Ohio  State  U.  Research  Foundation.  [Dept,  of  Physics 
and  Astronomy]  Columbus. 

F-CENTEFS  IN  X-RAY  IRRADIATED  KC1,  NaCl,  AND 
NEUTRON  IRRADIATED  LiF  (Abstract),  by  F.  J.  Reid, 
R.  T.  Bate,  and  C.  V.  Heer.  [1957]  [l]p.  [AF  18(600)- 
1003]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Philadelphia,  Pa.,  Mar.  21-23,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  11,  v.  2: 

154,  Mar.  2l,  1957. 

The  number  of  magnetic  centers  in  x-ray  irradiated 
KC1,  NiCl  and  neutron  irradiated  LiF  were  determined 
by  measuring  the  static  magnetic  susceptibility  down  to 
liquid  helium  temperatures  with  a  sensitive  torsion  bal¬ 
ance.  Optical  absorption  measurements  were  made  at 
room  temperature.  Under  the  assumption  that  the  tem¬ 
perature  dependent  paramagnetic  susceptibility  is  due 
primarily  to  the  F-centers,  optical  oscillator  strengths 
for  KC1  and  NaCl  were  in  agreement  with  previous  re¬ 
sults  on  additively  colored  crystals.  LiF  crystals  were 
irradiated  with  varying  neutron  fluxes,  and  the  concen- 

20 , 

trations  of  magnetic  centers  exceeded  10  /cc  in  the  in¬ 
tensely  colored  crystals.  Concentration  as  a  function  of 
neutron  flux  is  discussed. 


OSU. 09:006 

Ohio  State  U.  Research  Foundation.  Dept,  of  Physics 
and  Astronomy,  Columbus. 

SOME  OPTICAL  AND  MAGNE  nC  PROPERTIES  OF 
IRRADIATED  LIF,  by  R.  T.  Bate  and  C.  V.  Heer. 

Jan.  1958,  18p.  incl.  diagrs.  tables,  refs.  (AFOSR-TN- 
58-125)  (AF  18(600)1003)  AD  152152  Unclassified 

Also  published  in  Jour.  Phys.  Chem.  Solids,  v.  7:  14-21, 
Oct.  1958. 


(S,i)2:  {[»Z(S»3  ♦  S_3)  ♦  <S*3  ♦  S.3)SZ]+ 

i[sz(S*3  -  s.3)  ♦  (S*3  -  S_3)SZJ}.  The  parameters 


The  optical  oscillator  strength  of  the  F-bacd  in  LiF  is 
determined  as  f^  »  0.82  from  combined  optical  and  mag¬ 
netic  measurements  on  x-irradiated  and  neutron  irradi¬ 
ated  samples.  The  number  of  F-centers  formed  in  i.iF 
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OSU.  09:007;  OSU.  15:001,  002; 

OSU.  16:001 

as  a  function  of  neutron  dosage  was  measured  over  a 
broad  range  of  dosage  by  either  optical  or  magnetic 
techniques.  The  formation  of  F-centers  saturates  in 
19  3 

the  vicinity  of  8  x  10  centers/cm  ;  and  saturation  oc¬ 
curs  for  neutron  dosages  considerably  smaller  than  re¬ 
quired  for  saturation  of  vacancies  and  interstitials.  Ex¬ 
perimental  evidence  is  presented  to  indicate  that  F-cen¬ 
ters  are  separated  by  more  than  6  lattice  units  in  the 
most  densely  colored  samples.  (Contractor's  abstract) 


OSU.09:007 

Ohio  State  U.  Research  Foundation.  Dept,  of  Physics 
and  Astronomy,  Columbus. 

INVESTIGATION  OF  THE  EFFECTS  OF  DEFECTS 
PRODUCED  IN  SOLIDS  BY  IRRADIATION  OR  OTHER¬ 
WISE,  by  C.  V.  Heer.  Final  technical  rept.  Oct.  15, 
1954-Dec.  14,  1957.  Jan.  1958,  8p.  incl.  refs.  (AFOSR- 
TR-58-59)  (AF  18(600)1003;  continued  by  AF  49(638)- 
225)  AD  154297  Unclassified 

A  partial  description  of  the  activities  of  the  various 
participants  and  their  contributions  to  the  research  pro¬ 
gram  are  given  with  references  to  publications,  papers, 
and  theses.  Then,  a  more  detailed  discussion  is  pre¬ 
sented  of  some  of  the  activities.  These  activities  in¬ 
clude  (1)  the  correlation  of  the  magnetic  and  optical 
properties  of  F-ccnters;  (2)  the  correlation  of  the  opti¬ 
cal  and  magnetic  properties  of  x-irradiated  KC1  and 
NaCl  and  of  thermal  neutron-irradiated  KI  and  KBr; 

(3)  a  study  of  the  change  in  paramagnetism  as  the  F-M 
band  conversion  occurs  under  irradiation  in  the  F -band; 

(4)  a  study  of  the  optical  and  magnetic  properties  of 
x-irradiated  and  thermal  neutron-irradiated  HF ;  and 

(5)  an  examination  of  the  magnetic  and  optical  proper¬ 
ties  of  V-centers  formed  in  KI  upon  coloration  with 
iodide  vapor  at  pressures  of  the  order  of  25  atm. 


OSU.  1 5:001 

Ohio  State  U.  Research  Foundation.  Dept,  of  Physics 
and  Astronomy,  Columbus. 

COBALT  METAL  AS  A  LOW-TEMPERATURE  HEAT 
RESERVOIR,  by  C.  V.  Heer  and  R.  A.  Erickson.  [1958] 
[l]p.  tncl.  table.  (AF  49(638)254)  Unclassified 

Published  in  Rev.  Scient.  Instruments,  v.  29:  440,  May 
1958 

Data  suggest  that  metallic  cobalt,  or  other  metals  with 
similar  hyperfine  coupling,  are  very  pr  mlsing  as  large 
heat  capacity-high  thermal  conduct;  .. iy  heat  reservoirs 
at  temperatures  below  1"K. 


OSU. 15:002 

Ohio  State  U.  Research  Foundation.  [Dept,  of  Physics 
and  Astronomy]  Columbus. 

HYPERFINE  COUPLING  IN  METALS  (Abstract),  by  C. 

V.  Heer.  [1958]  [l]p.  [AF  49(638)254]  Unclassified 

Presented  at  Kamerlingh  Onnes  Conf.  on  Low  Tempera¬ 
ture  Physics,  Leyden  (Netherlands),  June  23-28,  1958. 

Published  in  Physica,  v.  24:  S155,  Sept.  1958. 

The  evaluation  of  the  anomalous  specific  heat  in  tran¬ 
sition  metals  below  1°K  which  is  attributed  to  the  hyper¬ 
fine  coupling  between  the  nucleus  and  the  electronic  mag¬ 
netic  moment  of  the  atom  is  of  considerable  importance 
in  the  study  of  the  orientation  of  nuclei  in  ferromagnetic 
materials,  in  the  study  of  the  electronic  wave  functions 
in  metals,  and  in  low  temperature  research.  Hie  meas¬ 
urement  of  the  specific  heat  of  metallic  cobalt  has  been 
extended  to  lower  temperatures  on  the  same  cobalt  spec¬ 
imen  and  with  the  same  magnetic  refrigerator-calorim¬ 
eter  which  was  used  by  Heer  and  Erickson.  Data  in 
agreement  with  that  previously  reported  is  obtained. 

The  anomalous  specific  heat  or  that  part  of  the  specific 
heat  in  excess  of  the  electronic  and  lattice  contribution, 
-4  2 

C/R  ■  4.0  x  10  /T  ,  is  not  in  complete  agreement  with 
the  value  suggested  by  the  anisotropy  of  the  y-ray  emis¬ 
sion  of  metallic  cobalt.  The  small  molar  volume  of  co¬ 
balt  metal  gives  rise  to  a  hyperfine  coupling  specific 
heat  per  unit  volume  comparable  to  the  specific  heats  of 
paramagnetic  salts  and  has  led  to  the  suggestion  that 
cobalt  or  other  similar  metals  will  be  very  effective  as 
low  temperature  heat  reservoirs.  Beiow  0.1*K  an  ob¬ 
servable  anomaly  is  expected  in  iron,  nickel,  etc. 
(Contractor's  abstract) 


OSU.  16:001 

Ohio  State  U.  Research  Foundation.  Dept,  of  Physics 
and  Astronomy,  Columbus. 

STATISTICAL  THEORY  OF  LATTICE  DISTORTION-ITS 
EFFECT  ON  ORDERING,  by  T.  Usui.  June  1958,  13p. 
(Technical  note  no.  1)  (AFOSR-TN-58-995)  (AF  49(638)- 
264)  AD  205903  Unclassified 

The  effect  of  difference  in  atomic  site  between  two 
components  of  a  simple  binary  solid  solution  on  the  or¬ 
dering  is  investigated  by  assuming  a  lattice  distortion 
of  the  type  expected  In  an  elastic  medium.  Statistical 
conclusions  are  based  on  molecular  field  and  quasi- 
chemicai  approximations.  It  is  found  that  the  critical 
temperature  is  aiways  lowered  compared  to  the  case 
without  distortion  and  that  the  degree  of  short  range  or¬ 
der  at  the  critical  temperature  aiso  decreases.  (Con¬ 
tractor's  abstract) 
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Ohio  State  U.  Research  Foundation.  [Dept.  o(  Physics 
and  Astronomy]  Columbus. 

DISPERSION  OF  ELECTRON  WAVES  IN  A  RANDOM 
LATTICE  (Abstract),  by  J.  Korrlnga.  [1958]  [l]p. 

[AF  49(638)264]  Unclassified 

Presented  at  Kamerllngh  Onnes  Conf.  on  Low  Tempera¬ 
ture  Physics,  Leyden  (Netherlands),  June  23-28,  1958. 

Published  In  Physlca,  v.  24:  S171,  Sept.  1958. 


The  residual  resistance  of  an  Imperfect  metal,  though 
commonly  obtained  from  a  transport  equation,  appears 
as  the  Imaginary  term  In  the  dispersion  relation  for 
electrons  In  the  perturbed  lattice.  This  dispersion 
theory  is  sketched  for  the  special  case  that  two  atomic 
species,  A  and  B,  are  randomly  distributed  In  an  other¬ 
wise  perfect  lattice,  In  concentrations  C  .  and  C„.  The 

A  D 


basic  results  are:  (1)  The  stationary  states  closely  re¬ 
semble  Bloch  waves;  In  two  cells  occupied  by  A-atoms 
the  wave  function  differs  mainly  by  a  phase  factor;  the 
same  holds  for  B-cells.  The  phase  difference  is  of  the 
form  k-R^  +  r;^,  where  R^  Is  the  vector  distance  be¬ 
tween  the  two  lattice  points,  and  where  17^  Is  a  "phase 
error."  For  fixed  R^,  the  phase  errors  have  a  Gaussian 
distribution,  with  a  width  *,/oR^.  (2)  The  value  of 


a( k)  together  with  the  energy  E(k)  •  »V/,  m,  appear 

together  as  a  complex  eigenvalue  of  Schroedinger's 
equation  in  a  periodic,  but  complex  and  velocity-depend¬ 
ent  potential.  The  scattering  matrix,  corresponding 
to  this  potential  In  any  lattice  cell,  Is  given  by  U  ■= 
(l-i"A0)(CAUA+CBUB),  where  UA  and  are  the 

scattering  matrices  corresponding  to  the  real  poten¬ 
tials  In  an  A-  and  B-cell,  respectively.  The  latter  can 
be  obtained  by  a  self-consistent  iteration  method.  The 
value  of  or  for  states  at  the  Fermi  level  Is  proportional 


2 

to  the  resistance  tensor;  the  function  k  (k)  describes 

o 

the  band  structure  of  the  system.  (Contractor's  ab¬ 
stract) 


OSU. 17:001 

Ohio  State  U.  Research  Foundation.  Dept,  of  Psychology, 
Columbus. 

SOME  PERSONALITY  CORRELATES  OF  DECISION 
MAKING  UNDER  CONDITIONS  OF  RISK,  by  A.  Scodel, 

P.  Ratoosh,  and  J.  S.  Minas.  [1958]  [l3]p.  lncl.  tables, 
refs.  (In  cooperation  with  New  Mexico  U.,  Albuquerque) 
( A FOSR-TN- 58-346)  (AF  49(638)317  and  AF  49(638)33) 
AD  154251  Unclassified 


Also  published  In  Behavioral  Science,  v.  4:  19-28, 

Jan.  1959. 

Also  published  In  First  Interdisciplinary  Corn,  on  Deci¬ 
sions,  Values  and  Groups,  New  Mexico  U.,  Albuouerqu, 
Summer  1957,  New  York,  Pergamon  Press,  v.  1:  37  46, 
1960. 

How  does  the  personality  of  the  decision  maker  affect 
the  rules  which  guide  his  decisions?  Does  a  gambler 
normally  bet  In  such  a  way  so  as  to  maximize  expected 
gain?  What  Is  the  relation  between  the  objective  proba¬ 
bility  of  the  event  and  the  way  this  probability  appears  to 
the  risk  taker?  A  combination  of  clinical  psychological 
methods  and  statistical  methods  reveals  some  Interest¬ 
ing  relations  among  background,  Inferred  personality 
traits,  and  observed  gambling  behavior  of  people. 


OSU. 18:001 

Ohio  State  U.  Research  Foundation.  School  of  Optometry, 
Columbus. 

CHARACTERISTICS  OF  A  MODEL RETTNALRECEPTOR 
STUDIED  AT  MICROWAVE  FREQUENCIES,  by  J.  M. 
Enoch  ard  G.  A.  Fry.  Final  rept.  Aug.  1957,  53p.  lncl. 
diagra.  table,  refs.  (AFOSR-TR- 57-62)  (AF  18(603)63) 
AD  136544  Unclassified 

Presenter  at  meeting  of  the  Opt.  Soc.  of  Amer., 
Columbus,  Ohio,  Oct.  17-19,  1957. 

Also  published  In  Jour.  Opt.  Soc.  Amer.,  v.  48:  899-911, 
Dec.  1958. 

A  simplified  microwave  model  of  the  human  visual  sys¬ 
tem  was  constructed  In  order  to  study  the  characteris¬ 
tics  of  model  retinal  receptors.  A  technique  df'sed  by 
O’Brien  (Jour.  Opt.  Soc.  Amer.,  v.  41:  882,  1951)  was 
employed.  In  this  study,  two  physical  distributions,  two 
wavelengths,  and  two  detecting  conditions  were  consid¬ 
ered.  The  relative  sensitivity  and  the  directional  sen¬ 
sitivity  of  a  model  retinal  cone  ellipsoid  were  deter¬ 
mined  when  It  was  Irradiated  by  a  point  source  and  when 
It  was  placed  at  several  different  positions  In  r.  diffrac¬ 
tion  pattern  at  or  near  the  Gaussian  Image  point.  It  was 
found  that  more  energy  was  absorbed  by  the  detector 
unit  when  the  model  was  Irradiated  by  the  point  source 
than  when  It  was  placed  In  the  Fraunhofer  diffraction  pat¬ 
tern.  Similarly,  more  energy  was  absorbed  when  a 
shorter  wavelength  was  employed.  It  was  found  that  the 
model  antenna  became  more  efficient  as  It  was  moved 
away  from  the  center  of  the  diffraction  pattern.  The  di¬ 
rection  of  maximum  sensitivity  shifted  as  a  function  of 
the  position  of  the  model  antenna  In  the  diffraction  pat¬ 
tern.  Markedly  different  directional  sensitivity  patterns 
were  obtained  for  different  physical  distributions,  for 
different  positions  In  those  distributions,  and  for  differ¬ 
ent  wavelengths.  The  implications  of  these  findings  are 
discussed.  (Contractor's  abstract) 
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Ohio  U.  Dept,  of  Chemistry,  Athens. 

REACTIONS  OF  DIOLEFINS  AT  HIGH  TEMPERA¬ 
TURES.  L  KINETICS  OF  THE  CYCUZATION  Of  3,7- 
DIMETHYL-1.8-OCTADIENE,  by  W.  D.  Huntsman  and 
T.  H.  Curry.  Oct.  1957  [13]p.  lncl.  diagrs.  tables,  refs. 
(Technical  note  no.  1)  (AFOSR-TN-57-524)  (Also  bound 
with  Its  TR-58-79;  AD  158358)  (AF  18(800)545} 

AD  136508  Unclassified 

Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  80:  2252- 
4254,  May  5,  1958. 

The  cyclization  of  3,7-dlmethyl-l,6-octadlene  at  382.5° 
and  409°  is  first  order,  and  the  rate  Is  not  affected  by 
the  presence  of  nitric  oxide  or  ethylene  oxide.  The  Ar¬ 
rhenius  energy  of  activation  is  35.2  kcal/mole  and 
the  entropy  of  activation  is  -18  e.u.  An  intramolecular 
mechanism  is  proposed.  (Contractor's  abstract) 


OHU.01:002 

Ohio  U.  Dept,  of  Chemistry,  Athens. 

REACTIONS  OF  DIOLEFINS  AT  HIGH  TEMPERA¬ 
TURES.  II.  THE  CYCUZATION  OF  1,8-OCTADIENE 
AND  7-METHYL-l,6-OCTADIENE,  by  W.  D.  Huntsman, 
V.  C.  Solomon,  and  D.  Eros.  M.  •;  1958,  17p.  lncl.  refs. 
(Technical  note  no.  2)  (AFOSR-lN-58-328)  (Also  bound 
with  its  AFOSR-TR-58-79;  AD  158358)  (AF  18(860)546) 
AD  154232  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  5455- 


1,6-Octadlene  undergoes  cyclization  at  457°  to  give  I- 
methyl-cls-2-vinylcyclopentane,  and  under  the  same 
conditions  7-methyl-I,8-octadlene  furnishes  1-methyl- 
cis-2-isoprepenylcyclopentane.  1,6-Heptadiene  falls  to 
cyclize  even  at  500°.  These  results  lend  support  to  the 
Intramolecular  mechanism  previously  proposed  for  the 
thermal  cyclization  of  1,6-dloleflns.  (Contractor's 
abstract) 


OHU.01:003 

Ohio  U.  Dept,  of  Chemistry,  Athens. 

REACTIONS  OF  DIOLEFINS  AT  HIGH  TEMPERA- 
TURF  3.  IH.  REVERSIBLE  DISSOCIATION  AND  CY¬ 
CLIZATION  OF  1.5-DIOLEFINS,  by  W.  D.  Huntsman. 
July  1958,  9p.  lncl.  refs.  (Technical  note  no.  3) 
(AFOSR-TN- 58-542)  (Also  bound  with  its  TR-58-79; 
AD  158358)  (AF  18(600)546)  AD  158359  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  82:  6389- 
6392,  Dec.  20,  1960  (Title  varies). 


The  reaction  of  2-methyl-l,5-hexadiene  when  heated  to 
480°C  and  the  formation  of  this  product  from  other 
dioleflns  has  been  interpreted  In  terms  of  a  reversible 
dissociation  which  yields  only  allyl  radicals.  It  is  found 
that  1,5-heptadiene  behaves  in  a  radically  different  man¬ 
ner  upon  pyrolysis,  in  which  isomeric  methylcyclohex- 
enes  and  toluene  are  formed.  Dr  cyclization  process 
is  interpreted  in  terms  of  a  fr«c  radical  chain  mecha¬ 
nism.  (Contractor's  abstract) 


OHU.01:004 

Ohio  U.  Dept,  of  Chemistry,  Athens. 

REACTIONS  OF  DIOLEFINS  AT  HIGH  TEMPERA¬ 
TURES,  by  W.  D.  Huntsman.  Final  technical  rept.  July 
1958,  27p.  lncl.  tables,  refs.  (AFOSR-TR-58-79)  (AF  18- 
(600)548)  AD  158358  Unclassified 

A  summary  of  the  reactions  of  various  1,5-  and  1,8- 
diolefins  at  temperatures  of  400°  to  500°C  Is  given. 

1.6- Dlolefins  having  at  least  one  hydrogen-bearing  sub¬ 
stituent  undergo  cyclization  to  give  cyclopentane  deriv¬ 
atives.  An  intramolecular  mechanism  is  proposed  for 
this  type  of  cyclization.  The  kinetics  of  cyclization  of 

3.7- dlmethyl-l,8-octadiene  and  the  failure  of  free  rad¬ 
ical  chain  initiators  and  Inhibitors  to  affect  the  rate  of 
reaction  lend  support  to  the  proposed  mechanism.  Ad¬ 
ditional  support  is  provided  by  the  fact  that  1,8-octadlene 
and  7-methyl-l,6-octadiene  undergo  cyclization  to  give 

1- methyl-cia-2-vinylcyclopcntane  and  1-methyl-cis- 

2- wpropenyicyclopentane,  respectively,  whereas  1,8- 
heptadiene  falls  to  cyclize.  Two  types  of  reactions  are 
observed  when  1,5-dioleflns  are  subjected  to  high  tem¬ 
peratures.  The  first  of  these  Involves  a  reversible  dis¬ 
sociation  furnishing  allyl-type  radicals;  1,5-hexadiene, 
2-methyl- 1,5-hexadiene,  2, 5-dlmethyl-  1,5-hexadiene 
and  6-methyl- 1,5-heptadlene  exhibit  this  type  of  behav¬ 
ior.  The  second  type  of  reaction  Involves  cyclization 
giving  cyclohexene  derivatives;  !, 5-heptadiene  exhibits 
this  type  of  behavior.  A  free  radical  chain  mechanism 
Is  proposed  for  this  reaction.  (Contractor’s  abstract) 


Oklahoma  A.  and  M.  Coll.,  Stillwater. 
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Oklahoma  A.  and  M.  uoii.,  SullwiUr. 

RECTIFICATION  AND  PHOTOVOLTAIC  EFFECT  IN 
SEMICONDUCTING  DIAMOND  (Abstract),  by  M.  D. 

Bell  andW.  J.  Leivo.  [1957]  Ip.  (AFOSR-TN-57-156) 
[AF  18(603)40]  AD  126448  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C„  Apr.  25-27,  1957. 
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Also  published  in  Buli.  Amer.  Phys.  Soc.,  Series  II, 
v.  2:  171,  Apr.  25,  1057. 

Rectification  effects  between  metal  points  and  Type  Hb 
diamonds  have  been  studied  under  various  conditions. 
Rectification  was  observed  with  each  of  the  metals  tested 
which  included  indium,  aluminum,  copper,  tungsten, 
silver,  and  platinum.  “Hie  current-voitage  character¬ 
istics  were  in  qualitative  agreement  with  rectification 
theory;  however,  there  was  no  quantitative  agreement 
because  the  reverse  saturation  current  was  not  depend¬ 
ent  upon  the  work  function  of  the  metal  to  the  extent  re¬ 
quired  by  theory.  The  lack  of  dependence  of  rectification 
with  the  work  function  can  be  explained  by  Bardeen’s 
theory  of  surface  states.  Reverse  breakdown  occurred 
between  30  and  60  volts  and  a  luminescence  was  ob¬ 
served  with  45  volts  forward  bias.  Good  rectification 
curves  were  still  obtained  at  300°C,  the  maximum  tem¬ 
perature  employed.  The  diamond  developed  photo¬ 
voltages  in  the  visible  and  near  Infrared  extending  from 
310  mu  to  1.3p  with  the  maximum  at  660  mM.  In  the 
ultraviolet  the  photovoltage  peaked  at  230  mM .  (Con- 
trvtrr's  abstract) 


OKA. 01:004 

Oklahoma  State  U.,  Stillwater. 

RECTIFICATION,  PHOTOCONDUCTIVITY,  AND 
PHOTOVOLTAIC  EFFECT  IN  SEMICONDUCTING 
DIAMOND,  by  M.  D.  Bell  and  W.  J.  Leivo.  Sept.  1958, 
24p.  inci.  dlagrs.  table.  (Technical  rent.  no.  1)  (AFOSR- 
TN-58-381)  (AF  18(603)40)  AD  211034  Unclassified 


Also  published  in  Phys.  Rev.,  v.  ill:  1227-1231, 
Sept,  i,  1956. 


Studies  of  the  rectification  between  a  metai  point  and 
e-type  semiconducting  diamond  show  that  the  formation 
of  the  potential  barrier  is  essentially  independent  of  the 
work  function  of  the  metai  and  is  formed  by  the  estab¬ 
lishment  of  equilibrium  between  charges  in  surface  and 
interior  states.  The  semiconducting  diamonds  have  been 
found  to  be  photoconducting  in  the  ultraviolet  and  visible 
regions.  Agreement  has  been  found  between  the  spectral 
response  of  photoconductivity  and  photovoitages  de¬ 
veloped  at  metai  contacts,  with  the  exception  that  photo- 
voltages  developed  near  440  mM  were  not  obtained  in 
photoconductivity.  (Contractor’s  abstract,  modified) 


Oklahoma  State  U.,  Stillwater. 

PHOTOCONDUCTIVITY  IN  SEMICONDUCTING 
DIAMOND  (Abstract),  by  C.  C.  Johnson  and  W.  J.  Leivo. 

[1958]  [l]p.  (A F  18(603)40)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Sec..  Chicago, 

Ill.,  Mar.  27-29.  1958. 
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Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

114,  Mar.  27,  1958. 

Studies  have  been  made  of  the  photoconductivity  in  semi¬ 
conducting  diamond  as  a  function  of  the  wavelength, 
temperature,  electric  tieid  strength,  intensity  of  incident 
radiation,  and  crystal  orientation.  At  room  temperature 
the  region  of  photoconductivity  is  broad,  extending  from 
0.375  to  2.lMwith  the  maximum  at  0.6m.  Peaks  aiso  occur 
at  0.224  and  0.228m.  At  lower  temperatures  various 
peaks  in  photoconductivity  can  be  resolved.  Maxima  in 
photoconductivity  at  152°K  occur  at  0.52,  0.92,  1.24,  1.64, 
and  2.16m.  The  maxima  is  photoconductivity  shift  to 
shorter  wavelengths  and  decrease  in  magnitude  with  de¬ 
creasing  temperature.  Above  room  temperature  the 
photoconductivity  increases  with  increasing  temperature 
to  approximately  400°X  after  wmen  it  commences  to  de¬ 
crease.  Hie  photoconductivity  is  linear  with  respect  to 
electric  field  strength,  and  it  is  also  linear  with  respect 
to  the  Intensity  of  the  Incident  radiation.  A  good  slgnal- 
to-noise  ratio  can  be  obtained.  The  photoconductivity 
has  a  slight  directional  dependence.  The  photoconducting 
diamonds  need  in  these  experiments  were  famished  by 
J.  F.  H.  Custers. 


OKA. 01:006 

Oklahoma  State  U.,  Stillwater. 

LIFETIMES  AND  TRAPPING  OF  CARRIERS  IN  SEMI¬ 
CONDUCTING  DIAMOND  (Abstract),  by  J.  H.  Wayland 
and  W.  J.  Leivo.  [1958)  [l]p.  (AF  18(603)40) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Los 
Angeles,  Calif.,  Dec.  29-31,  1958. 

Published  in  Buli.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

460,  Dec:  49,  1958. 

Lifetimes  and  trapping  of  carriers  in  semiconducting 
diamond  have  been  studied  from  the  response  and  decay 
times  of  photoconductivity.  The  gem  quality  diamond 

Investigated  has  a  resistivity  of  3.5  x  105  ohm  cm  and 
is  photoconducting  in  the  visible  region.  Hall  measure¬ 
ments  show  p-type  conductivity  with  a  hole  mobility  of 
2 

1300  cm  /volt  sec.  From  the  rise  time  of  photocurrent, 
using  light  in  the  fundamental  absorption  region,  a  life¬ 
time  of  9Msec  was  obtained.  This  is  possibly  largely 
independent  of  trapping.  From  decay  curves,  lifetimes, 
which  Include  trapping,  of  125MSec,  800uaec,  0.25  sec, 

12  min,  and  84  min  were  obtained.  Using  visible  light, 
the  response  and  decay  time  of  the  photocurrent  is  de¬ 
pendent  upon  the  wavelength  of  the  exciting  radiation 
because  several  intermediate  energy  levels  are  present 
in  this  region.  Various  recombination  times  obtained 
include  20  msec,  30  sec,  6  min,  and  39  min. 
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OKA.02-.003 

Oklahoma  A.  and  M.  Coll.  Dept,  ol  Chemistry,  Stillwater. 

INVESTIGATIONS  OF  THE  THERMODYNAMIC  PROP¬ 
ERTIES  OF  INORGANIC  SALTS  IN  NONAQUEOUS 
SOLVENTS  AND  IN  CONCENTRATED  SALT  MIXTURES, 
by  T.  E.  Moore.  Final  technical  rept.  July  1957,  49p. 
incl.  diagrs.  tables,  rels.  (AFOSR-TR-57-47)  (AF  18- 
(600)478)  AD  132477  Unclassified 

Research  was  undertaken  (1)  to  study  the  chemical 
potentials  in  the  systems  consisting  ol  H^O,  HC1,  and 

certain  ol  the  transition  metal  salts  in  concentrated 
solutions  at  25°C;  and  (2)  to  examine  new  approaches 
to  the  problem  of  obtaining  the  activity  of  the  solute 
and  solvent  in  nonaqueous  solutions.  The  thermo¬ 
dynamic  activities  of  MnClj,  HC1,  and  HjO  at  25°C 

were  measured  in  3  series  of  mixtures  having  constant 
HC1  concentrations  of  4.67,  7.05,  and  9.01  M,  respec¬ 
tively.  In  each  series,  the  MnCl2  concentration  was 

varied  from  0.2  M  to  saturation.  The  HC1  and  HjO 

vapor  pressures  were  measured  by  the  gas-transpira¬ 
tion  method,  and  the  activity  of  MnCl^  was  calculated 

from  the  Glbbs-Duhem  relationship.  The  activities  of 
HC1  and  MnClj  in  the  mixtures  were  very  high  in  com¬ 
parison  with  the  corresponding  activities  in  the  binary 
solutions,  partly  because  of  higher  chloride  ion  concen¬ 
trations  and  ionic  hydration.  A  similar  study  was  made 
of  the  activities  in  the  system,  MnSO^-HCl-^O  at  an 

HC1  concentration  of  7.27  M.  An  investigation  was  made 
of  the  principle  of  the  wet-bulb  thermometer  applied  to 
the  problem  of  measuring  vapor-pressure  lowerings  of 
ether  solutions;  although  the  method  could  be  used  with 
an  average  error  of  less  than  1%,  measurements  were 
tedious,  and  the  behavior  of  the  apparatus  was  unpre¬ 
dictable  and  erratic.  The  use  was  studied  of  IR  spec¬ 
trometry  in  the  measurement  of  the  vapor  pressures  of 
2  volatile  components  in  a  3-component  mixture.  Two 
novel  manometers  of  high  theoretical  sensitivity  were 
built  and  tested. 

OKA.02:004 

Oklahoma  A.  and  M.  Coll.  [Dept,  of  Chemistry]  Stillwater. 

INVESTIGATION  OF  NOVEL  STATIC  METHODS  FOR 
THE  DETERMINATION  OF  VAPOR  PRESSURES  IN 
THE  PRESENCE  OF  INDIFFERENT  GASES,  by  C.  E. 
Miller.  May  1957,  46p.  incl.  diagrs.  refs.  (AFOSR-TR- 
57-47a)  (AF  18(600)478)  Unclassified 

A  novel  static  method  for  the  determination  of  partial 
pressures  in  the  presence  of  an  indifferent  gas  which 
gives  high  sensitivity  in  the  vapor  pressure  range  of 
0  to  25  mm  Hg  and  which  requires  a  short  time  for  the 
determination  is  given.  Campbell's  procedure  uses  a 
liquid,  previously  saturated  with  an  indifferent  gas  at 


a  definite  temperature  and  pressure,  to  evaporate  into 
a  space  containing  the  same  gas,  under  the  same  condi¬ 
tions.  A  single  piston  and  double  piston  gauge  and  a  dis¬ 
placement  weight  manometer  were  built  and  tested  for 
their  applicability  to  the  determination  of  vapor  pressures 
of  solutions  following  this  procedure. 


OKA.04:001 

Oklahoma  State  U.  Dept,  of  Chemistry,  Stillwater. 

THE  HYDROLYSIS  OF  AMMONIUM  CARBAMATE  AND 
THE  MECHANISM  OF  ACTION  OF  UREASE,  by  G. 

Gorin  and  M.  F.  Butler.  Feb.  1958,  lOp.  inci.  table,  refs. 
(Technical  note  no.  1)  (AFOSR-TN-58-518)  (AF  18(603)- 
135)  AD  158331;  PB  135411  Unclassified 

Presented  at  meeting  of  the  Biological  Div.  of  the  Amer. 
Chem.  Soc.,  New  York,  Sept.  8-13,  1957. 

Abstract  published  in  132nd  meeting  of  the  Amer.  Chem. 
Soc.  Abstracts  of  Papers,  1957,  p.  6-C. 

The  rate  of  hydrolysis  of  ammonium  carbamate  has 
been  measured  in  0.05-0.25  M  sodium  hydroxide  and 
found  to  be  proportional  to  the  hydrogen  in  concentration. 
At  this  pH,  the  rate-determining  step  is  the  addition  of 
a  hydroniuin  ion  to  the  carbamate  ion,  giving  ammonia 
and  carbon  dioxide.  At  pH  9,  which  is  the  value  developed 
when  ammonium  carbamate  hydrolyzes  in  the  absence 
of  added  buffers,  the  hydration  of  carbon  dioxide  becomes 
the  rate -determining  step,  and  the  half-life  of  the  reac¬ 
tion  is  about  10-20  minutes  at  0°;  under  these  conditions, 
the  presence  of  ammonium  carbamate  in  aqueous  solu¬ 
tions  can  be  demonstrated.  In  more  acidic  buffers,  the 
rate  of  reaction  increases  again;  in  a  phosphate  buffer 
at  pH  7,  the  reaction  was  substantially  over  in  'ess  than 
a  minute.  Urea  hydrolyzed  by  urease  in  the  presence 
of  no  added  buffers  largely  produces  carbamate  which 
can  be  demonstrated  analytically,  but  which  subsequently 
hydrolyzes.  In  buffer  at  pH  7  the  carbamate  cannot  be 
demonstrated,  but  the  observations  reported  above  ex¬ 
plain  why  this  would  be  so,  even  though  carbamate  was 
the  first  Intermediate  product.  This  is  considered  to  be 
the  most  l)’:ely  mechanism  of  the  urease-catalyzed 
hydrolysis.  However,  it  is  possible  that  the  carbamate 
would  have  arisen  from  recombination  of  ammonia  and 
carbon  dioxide,  and  that  these  might  be  the  primary 
products  of  the  urease-catalyzed  reaction.  (Contractor’s 
abstract) 


OKA. 04:002 

Oklahoma  State  U.  Dept,  of  Chemistry,  Stillwater. 

THE  REACTION  OF  CYSTINE  WITH  SODIUM  SULFIDE 
IN'  SODil'M  HYDROXIDE  SOLUTION,  by  G.  Gorin  and 
G.  S.  liao.  Feb.  1958,  14p.  incl,  diagrs.  tables,  rels. 
(Technical  note  no.  2)  (AFOSR-TN-58-519)  (AF  18- 
(603)135!  AD  158332;  PB  135410  Unclassified 
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Also  published  in  Jour.  Org.  Chem.,  v.  24:  749-753, 
June  1959. 


Published  In  Rev.  Sclent.  Instruments,  v.  29:  1 145-1146, 


Reaction  of  cystine  with  sodium  sulfide  In  0.2  M  sodium 
hydroxide  solution  produces  a  product  with  an  absorption 
peak  at  335  mu;  it  Is  postulated  that  the  species  responsi¬ 
ble  for  this  absorption  Is  (-SSCHjCHNHjCOCT).  In  the 

presence  of  excess  sulfide  this  species  reacts  further, 
and,  over-all,  there  are  produced  two  cystelnate  Ions 
and  dl-or  polysulfide  Ions.  Mixtures  of  cystine  with 
5-10  equivalents  of  sodium  sulfide  allowed  to  react  to 
the  point  of  equilibrium,  have  small  but  definite  levo- 
rotations;  upon  being  made  acid,  they  contain  little  or 
no  cystine.  In  the  conditions  indicated  It  appears  that 
the  first  reaction  producing  RSS"  goes  practically  to 
completion,  but  that  the  subsequent  reaction  has  a 
smaller  equilibrium  constant.  The  cpmge  of  optical 
rotation  In  mixtures  of  cystine  and  sulfide  was  followed 
quantitatively,  and  approximate  speeds  of  reaction  were 
determined.  Sodium  sulfide  might  be  useful  for  splitting 
disulfide  groups  In  proteins,  although  there  are  con¬ 
siderable  limitations  to  its  potential  utility.  (Contrac¬ 
tor's  abstract) 

OKA.04:003 

Oklahoma  State  U.  Dept,  of  Chemistry,  Stillwater. 

DETERMINATION  OF  MERCAPTO  GROUPS  IN 
OVALBUMIN  WITH  FERRICYANIDE,  by  J.  M.  Katyal 
and  G.  Gorin.  (1958]  [ll]p.  incl.  diagrs.  tables,  refs. 
[AFOSR-TN-58-877]  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(603)135  and 
Public  Health  Service)  AD  203911  Unclassified 

Also  published  In  Arch.  Biochem.  and  Blophys.,  v.  82: 
319-329,  June  1959. 

A  precise  determination  of  the  mercapto-group  content 
of  denatured  ovalbumin  has  been  made  with  potassium 
ferrlcyanlde  In  phosphate  buffer  at  pH  7.1  by  means  of 
a  novel  amperometrlc  method.  The  results  Indicate  4.0 
groups  per  mol  of  45.000  mol  wt.  This  has  been  con¬ 
firmed  by  spectrophotometric  measurements.  A  qualita¬ 
tive  measurement  of  the  rate  of  reaction  of  ferrlcyanlde 
with  ovalbumin  in  the  presence  of  trimethyldodecyl- 
ammonium  chloride  and  sodium  dodecyl  sulfate  as  de- 
naturanta  has  shown  that  the  reaction  proceeds  much 
faster  in  the  presence  of  the  former. 


OKU.02:001 

Oklahoma  U.  Dept,  of  Physics,  Norman. 

PYREX  DEMOUNTABLE  PHOTOMUUTPUER 
REFRIGERATOR,  by  C.  J.  Bronco,  R.  M.  St.  John,  and 
R.  G.  Fowler.  [1958]  (2]p.  incl.  diagrs.  [AF  49(638)41] 

Unclassified 


The  measurement  of  extremely  small  light  fluxes  photo- 
electrlcally  requires  the  use  of  a  multiplier  phototube 
operated  at  the  temperature  of  liquid  air  in  order  to  re¬ 
duce  dark  current  components  due  to  thermionic  emis¬ 
sion  and  cesium  vapor  pressure.  It  is  desirable  to 
operate  the  multiplier  In  a  vacuum.  The  refrigerator 
should  be  demountable  so  the  multiplier  may  be  with¬ 
drawn  for  minor  adjustments.  A  refrigerator  is  de¬ 
scribed  that  Is  easy  to  construct  and  whose  plan  can  be 
simply  adapted  to  any  type  and  size  tube.  The  refriger¬ 
ator  specifically  described  herein  is  all  Pyrex  (except 
the  window)  and  Is  designed  specifically  for  an  EMI 
6256B  tube.  This  tube  is  5  In.  long  and  2  in.  in  diameter; 
the  photosensitive  cathode  is  in  the  end. 


ORS.01:001 

Oregon  State  Coll.,  Corvallis. 

A  LIMIT  THEOREM  AND  THE  DISTRIBUTION  OF  THE 
STOCHA'l  "iC  ,  TEGRAL,  by  D.  L.  Clark.  Sept.  1,  1957 
(49]p.  (1  chnical  rept.  no.  2)  (AFOSR-TN-58-719) 

(AF  I8(t'  !.)138)  AD  162254  Unclassified 


A  generalized  discussion  on  convergence  of  random 
variables  is  presented.  Given  a  convergent  array  X 
whose  limit  is  separable,  find  the  conditions  on  the  set 

of  constants  fa.,  I^k^k.n.l)  such  that  the  cor- 
nx  n 

responding  transformed  array  X*  will  be  convergent. 
The  cases  considered  are  those  where  X  converges  uni¬ 
formly  and  where  the  functions 


converge  to  a  function  a(t)  of  bounded  variation  on  (0,  1). 


ORS.01.002 

Oregon  State  Coll.,  Corvallis. 

LIMIT  THEOREMS  FOR  THE  DISTRIBUTIONS  OF  THE 
MAXIMA  OF  PARTIAL  SUMS  OF  INDEPENDENT 
RANDOM  VARIABLES,  by  E.  G.  Kimme.  Sept.  I,  1957, 
95p.  (Technical  rept.  no.  I)  (AFOSR-TN-58-720) 

(AF  18(603)138)  AD  162255  Unclassified 

Limit  theorems  have  been  used  to  establish  analytic 
formulations  for  the  functional  distributions  of  sample 
functions  of  a  stochastic  process.  Results  are  given  in 
terms  of  the  distributions  of  the  sample  values.  Implicit 
relations  appear  as  integral  equations  involving  the  limit¬ 
ing  distribution  of  the  distributions  of  the  maxima.  These 
limiting  distributions  are  regarded  as  the  distributions 
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of  functionals  defined  on  limiting  stochastic  processes. 

A  resolvent  function  is  obtained  for  the  characteristic 
function  of  the  supremum  functional  under  certain  hy¬ 
potheses  beyond  those  of  the  convergence  of  the  sums 
in  distribution.  Smoothness  hypotheses  provide  an 
Integral  equation  for  the  distributions  which  Is  similar 
to  the  Integral  equations  in  the  theory  of  Markov  proc¬ 
esses  and  recurrent  events.  General  convergence  theo¬ 
rems  are  discussed  and  a  summary  of  results  are  pre¬ 
sented.  Asymptotic  formulas,  primarily  unsolved 
Integral  equations,  relating  to  the  distribution  of  the 
supremum  functional  are  developed.  The  appendix  con¬ 
sists  of  an  elementary  extension  of  the  Helly  convergence 
theorem. 


OSL.01:001 
Oslo  U.  (Norway). 


The  cycle,  representing  a  variant  of  the  tricarboxylic 
acid  cycle,  Is  referred  to  as  the  "glyoxylate  cycle”. 

7116  main  discoveries  which  led  to  the  elaboration  of  the 
cycle  were:  (1)  the  finding  that  isocltrate,  apart  from 
undergoing  dehydrogenation,  Is  split  enzymically  to 
form  succinate  and  glyoxylate;  (2)  the  recognition  of  an 
enzyme  system  bringing  about  the  synthesis  of  malate 
from  glyoxylate  and  acetyl  coenzyme  A;  and  (3)  the 
demonstration  of  the  ready  occurrence  of  the  combined 
action  of  the  two  enzyme  systems  ir<  cell-free  extracts. 
The  overall  effect  of  one  turn  of  the  glyoxylate  cycle  is 
the  formation,  from  two  molecules  of  acetate,  of  one 
molecule  of  C^-dlcarboxyllc  acid.  The  cycle  Is  there¬ 
fore  a  stage  In  the  synthesis  of  cell  material  from 
acetate,  and  can  account  for  the  net  formation  from  ace¬ 
tate  of  citric,  fumarlc  and  other  organic  acids  in  molds, 
and  the  conversion  of  fat  to  carbohydrate  In  Rlclnua 
seedlings.  (Contractor’s  abstract,  modified) 


CRYSTAL  STRUCTURE  OF  THE  1:1  ADDITION 
COMPOUND  FORMED  BY  ACETONE  AND  BROMINE, 
by  O.  Hassel  and  K.  O.  Str^mme.  [1958]  [8]p.  incl. 
dtagrs.  tables.  (AFOSR-TN-58-1066)  (AF  81(052)71) 
AD  207228  Unclassified 


Also  published  in  Acta  Chemlca  Scandlnavlca,  v.  13; 
275-280,  1959. 


The  crystal  structure  of  the  equlmolecular  compound 
containing  acetone  and  bromine  has  been  determined  at 
temperatures  near  — 30*C  using  Welssenberg  technique 
(CuK-radlation)  and  precession  technique  (MoK-radla- 
tion).  The  space  group  is  C2/c  and  the  lattice  parame¬ 
ters:  a  •  7.12  A;  b  -  7.48  A;  C  -  12.90  A;  8  -  111.5*. 
Endless  chains  are  present  in  this  structure,  bromine 
atoms  and  the  carbonyl  carbon  and  oxygen  atoms  of  each 
chain  being  coplanar.  Each  oxygen  atom  is  linked  to  two 
neighboring  oxygen  atoms  of  the  same  chain  by  halogen 
molecule  bridges  and  the  O— Br— Br— O  arrangements 
are  linear.  The  observed  Br— Br  distance  was  found 
equal  to  the  distance  observed  in  free  bromine  mole¬ 
cules  (2.28  A),  the  O— Br  distance  2.82  A.  This  struc¬ 
ture  affords  the  first  example  of  two  halogen  molecule 
bridges  starting  from  a  common  oxygen  atom. 


OXF.01:002 

Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit.). 

SYNTHESIS  OF  CELL  CONSTITUENTS  FROM  Cj- 

UNITS  BY  A  MODIFIED  TRICARBOXYLIC  ACID  CYCLE, 
by  H.  L.  Kornberg  and  H.  A.  Krebs.  [1957]  [4]p.  incl. 
diagrs.  refs.  [AF  61(514)1 180]  Unclassified 

Published  in  Nature,  v.  179:  988-991,  May  18,  1957. 

Recent  work  has  established  the  occurrence  of  a  meta¬ 
bolic  cycle  in  microorganisms  which  can  derive  aii 
tt.eir  carbon  requirements  from  two-carbon  compounds. 


OXF.01:0C3 

Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit.). 


ACETATE  METABOLISM  IN  ACETATE-GROWN 
PSEUDOMONAS  KB  1,  by  H.  L.  Kornberg.  [19571  [lip. 
[AF  il(5l4)ll8oi  Unclassified 


Presented  at  meeting  of  the  Blochem.  Soc.,  Oxford 
(Gt.  Brit.),  Apr.  12-13,  1957. 


Published  in  Blochem.  Jour.,  v.  66:  13P,  June  1957. 

Pseudomonas  KB  1  grows  rapidly  on  synthetic  media 
containing  acetate  as  sole  carbon  source.  The  tri¬ 
carboxylic  acid  cycle  seems  to  operate  in  the  acetate 
media  as  when  cells  are  grown  on  succinate.  This  Is 
also  supported  by  detvadatlve  studies  of  labeled  amino 

acids  synthesized  by  organisms  grown  on  [C1*]  acetate. 
When  growing  cells  are  Incubated  with  C^HjCOONH^, 

label  appears  Initially  (3-30  sec)  only  in  Intermediates 
of  the  cycle  and  In  amino  acids  directly  derived  there¬ 
from.  Mechanisms  such  as  those  operating  in  photo- 
synthetic  or  autotrophic  organisms  are  not  of  primary 
importance.  A  compound,  probably  oxaloacetate,  occurs 
in  ready  equilibrium  with  COj  at  an  early  stage  in  the 

metabolism  of  acetate.  When  microorganisms  grow  on 
acetate  as  sole  carbon  source,  rapid  net  synthesis  of 
C^-dicarboxyiic  acids  must  occur  from  acetate  to  pro¬ 
vide  the  acceptor  for  C  j  units  entering  the  cycle.  The 
high  Initial  radioactivity  of  compounds  suggests  that 

acetate  enters  the  cycle  at  least  at  two  sites:  citrate 
forms  at  one  and  direct  compounds  form  at  the  other. 

(Contractor's  abstract,  modified) 
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OXF.01:004 

Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit.). 

FORMATION  OF  C4*DICARBOXYUC  ACIDS  FROM 

ACETATE  BY  PSEUDOMONAS  KB  1,  by  H.  L.  Kornberg 
and  N.  B.  Madsen.  [1857]  [2]p.  [AF  61(514)1180] 

Unclassified 

Presented  at  meeting  of  the  liochem.  Soc.,  Oxford 
(Gt.  Brit.),  Apr.  12-13,  195'i. 


Published  In  Blochem.  Jour.,  y.  66:  13P-14P,  June 


Experiments  with  cell-free  extracts  of  Pseudomonas 
KB  1  were  undertaken  to  elucidate  the  mechanism  by 
which  net  syntheses  of  C^-dlcarboxylic  acids  from 

acetate  are  achieved  In  these  organisms.  Acetate-grown 
Pseudomonas  KB  1  cells  were  crushed  by  the  Hughes 
method,  homogenized  with  0.1  M  potassium  phosphate, 
pH  7.6,  and  centrifuged  at  25,003  g.  When  this  super¬ 
natant  fraction  was  Incubated  with  lsocltrate, 

C14CH,COONa,  coenzyme  A,  ATP,  and  glutathione, 

J  14 

labeled  malate  was  formed.  This  Incorporation  of  C 

also  occurred  when  glyoxylate  replaced  lsocltrate  In 
the  above  system,  but  no  Isotope  was  Incorporated  in 
the  absence  of  enzyme,  ATP,  glyoxylate  or  lsocltrate. 
The  net  formation  of  malate  from  acetate  and  glyoxylate 
by  extracts  In  the  presence  of  ATP,  coenzyme  A,  and 
glutathione  under  anaerobic  conditions  was  also  demons¬ 
trated.  The  presence  of  an  enzyme  similar  to,  or  Iden¬ 
tical  with,  the  malate  synthetase  rt  Wong  and  AJ1  was 
Indicated.  It  was  concluded  that  the  cells  of  acetate- 
grown  Pseudomonas  KB  1  contain  all  the  enzymes 
necesnary  to  effect  the  net  synthesis  of  C^-dlcarboxyllc 

adds  by  the  following  reactions: 

lsocltrate  -  succinate  4  glyoxylate, 
acetate  4  ATP  4  coenzyme  A  -  acetyl-coenzyme 
A  (4AMP4PP), 

acetyl-coenzyme  A  4  glyoxylate  -  malate  4 
coenzyme  A, 

the  net  result  being: 


acetate  4  lsocltrate  4  ATP  “  malate  4  succinate 
(4AMP4PP). 


OXF.0l-.005 

Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit). 

SYNTHESIS  OF  C4-DlCARBOXYUC  ACIDS  FROM  ACE¬ 
TATE  BY  A  "GLYOXYLATE  BYPASS”  OF  THE  TRI¬ 
CARBOXYLIC  ACID  CYCLE,  by  H.  L.  Kornberg  and 
N.  B.  Madsen.  [1057]  (3]p.  lncl.  dlagrs.  tables,  rets. 

(AF  61(514)1180)  Unclassified 


Published  In  Blochlm.  et  Blophys.  Acta,  v.  24:  651-653, 


Pseudomonas  KB  1 ,  when  grown  on  acetate  as  sole 
source,  possesses,  in  addition  to  the  enzymic  reactions 
of  the  tricarboxylic  add  cycle,  an  auxiliary  mechanism 
which  provides  an  alternative  route  from  lsocltrate  to 
malate.  nils  route  is  m  on  oxidative  and  consists  of  the 
cleavage  of  lsocltrate  by  lsocltrltase  and  the  condensation 
of  acetyl  CoA  and  glyoxylate  by  malate  synthetase.  The 
result  of  this  "glyoxylate  bypass”  is  the  formation  of 
two  C4*dicarboxylic  adds  from  lsocltrate  and  acetate. 

If  this  bypass  Is  used  instead  of  the  oxidative  reactions  of 
the  tricarboxylic  add  cycle,  one  turn  of  the  cycle  results 
In  the  net  formation  of  one  molecule  of  C4-dlcarboxylic 

acid  from  two  molecules  of  acetate.  A  reaction  of  this 
type  was  first  postulated  by  Thunberg,  but  the  evidence 
for  Its  occurrence  has  been  disputed.  The  overall  effect 
of  reaction  plus  the  reactions  of  the  tricarboxylic  acid 
cycle  leading  to  the  synthesis  of  lsocltrate  and  to  the  re¬ 
generation  of  oxalacetate  Is  identical  with  that  of  the 
"Thunberg  condensation"  although  the  mechanism  Is  en¬ 
tirely  different. 


OXF.01-.006 

Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit.). 

QUANTITATIVE  ASPECTS  OF  COj  FIXATION  DURING 

PROTEIN  SYNTHESIS  FROM  AMMONIUM  ACETATE, 
by  H.  L.  Kornberg.  [1957]  [3]p.  lncl.  dlagr.  table,  refs. 
(AF  61(514)1160)  Unclassified 

Published  In  Blochlm.  et  Blophys.  Acta,  v.  25:  200-202, 

Wimt:  ' 

Microorganisms,  growing  on  synthetic  media  containing 
ammonium  acetate  as  sole  C  source,  rapidly  Incorporate 

Isotope  from  added  Cl4HjCOONH4  into  protein.  In  the 

presence  of  unlabeled  NaHCOj,  this  synthesized  protein 

Is  less  radioactive  than  In  Its  absence.  Short-term  ex¬ 
periments  Indicate  that  the  protein  Initially  synthesized 
under  such  conditions  may  derive  as  much  as  70%  of  its 
C  from  the  unlabeled  bicarbonate.  These  results  could 
be  explained  either  by  the  occurrence  of  a  COj-flxatlon 

reaction  of  hitherto  unsuspected  magnitude,  or  by  an  In¬ 
crease  In  the  steady-state  concentration  (due  to  the  ad¬ 
dition  of  bicarbonate)  of  a  compound  In  ready  equilibrium 
with  COj  lying  on  one  of  the  earliest  stages  of  the  path¬ 
way  from  acetate  to  protein.  Experiments  with  Pseudo¬ 
monas  RBl^  support  the  latter  explanation. 
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OXF.01:007 

Oxford  U.  Dept  of  Biochemistry  (Gt  Brit.). 

QUANTITATIVE  DETERMINATION  OF  0.5-5*<g  OF 
AMINO  ACID  NITROGEN  ON  PAPER  CHROMA  TO  - 
GRAMS  AND  IN  SOLUTION,  by  H.  L.  Xornberg  and 
W.  E.  Patey.  [1957]  5p.  lncl.  diagre.  table.  (AF  61- 
(514)1180)  Unclaselfled 

Published  In  Blochlm.  et  Blophys.  Acta,  v.  25:  189-193, 
July  1957. 

A  method  Is  described  for  the  rapid  quantitative  mlc  ro¬ 
de  tr  lnatlon  of  amino  adds  on  paper  chromatograms 
an'  in  solutions.  Its  main  advantage  is  that  the  Inter¬ 
ference  of  ammonia  le  eliminated  by  the  use  of  buffered 
Dowex-50.  Quantities  of  amino  adds  containing  be¬ 
tween  0.05  and  5**  of  o- amino  nitrogen  can  be  deter¬ 
mined.  Hie  accuracy  of  a  single  determination  Is  of 
the  order  of  *  5%  at  levels  of  0.05-1**  N,  but  le  ±  2% 
when  quantities  of  1.5-5**  N  are  determined.  (Con¬ 
tractor's  abstract) 


OXF.01:008 

Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit.). 

A  MECHANISM  OF  CONVERSION  OF  FAT  TO  CARBO¬ 
HYDRATE  IN  CASTOR  BEANS,  by  H.  L.  Kornberg  and 
H.  Beevers.  [1957]  [2]p.  lncl.  lllue.  table.  (AF  81(514)- 
1180)  Unclassified 

Published  In  Nature,  v.  180:  35-36,  July  6,  1957. 

The  possible  occurrence  of  the  "glyoxylate  by-pase"  in 
castor  beans  was  Investigated  In  an  attempt  to  account 
for  the  conversion  of  fat  to  carbohydrate,  known  to  oc¬ 
cur  In  germinating  tatty  seedlings.  Cell-free  extracts 
of  the  endosperm  and  cotyledons  of  castor  bean  seed¬ 
lings  were  prepared  and  Incubated  with  laocltrate,  C14- 
labeled  acetate,  coenzyme  A,  glutathione,  and  adenosine 
trlphospate.  Analysis  of  the  samples  Indicated  that 
malate  was  the  only  labeled  compound  formed.  This  pro¬ 
duction  of  malate  indicates  that  the  glyoxylate  by -pass 
operates  In  castor  beans  and  provides  both  a  route  for 
the  lnterconverelon  of  tat  and  carbohydrate  and  Infor¬ 
mation  on  the  origin  of  glycolllc  acid  In  this  tissue. 


OXF.01.009 

Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit.). 

THE  GLYOXYLATE  CYCLE  AS  A  STAGE  IN  THE 
CONVERSION  OF  FAT  TO  CARBOHYDRATE  IN  CAS¬ 
TOR  BEANS,  by  H.  L.  Kornberg  and  H.  Beevere. 

[1957]  (7]p.  lncl.  diagre.  tables,  refs.  (AF  61(514)1180) 

Unclassified 


Published  In  Blochlm.  et  Blophys.  Acta,  v.  26:  531-537, 
Dec.  1957. 

Cell- free  supernatant  fractions  of  castor  beans  cata¬ 
lyzed  the  following  reactions:  The  aldol  fission  of  lsoci- 
trate,  to  produce  equal  amounts  of  glyoxylate  and  succi¬ 
nate;  the  activation  of  acetate  In  the  presence  of  CoA  and 
ATP;  the  condensation  of  acetyl  CoA  with  oxaloacetate, 
to  form  citrate,  and  with  glyoxylate,  to  form  malate;  the 
overall  formation  of  malate  from  acetyl  CoA  and  esthere 
citrate  or  laocltrate.  These  reactions  of  the  glyoxylate 
cycle,  when  coupled  with  the  reactions  leading  from  fat 
to  acetyl  CoA,  and  from  malate  to  carbohydrate,  provide 
a  route  for  the  net  conversion  of  fat  to  carbohydrate. 


OXF.01:010 

Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit.). 

THE  GLYOXYLATE  CYCLE  IN  ASPERGILLUS  NIGER, 
by  H.  L.  Kornberg  and  J.  F.  Collins.  [lMs]  [l]p.  lncl. 
refs.  [AF  61(514)1180]  Unclaselfled 

Published  In  Blochem.  Jour.,  v.  68:  3P-4P,  Apr.  1958. 

Experiments  were  performed  to  Investigate  the  occur¬ 
rence  of  the  glyoxylate  cycle  in  Aspergillus  extracts. 
Cell -free  extracts  contain  aceto-CoA-xlnase  and  form 

|Cl4]acetyl  coenzyme  A  In  the  presence  of  ATP,  coen¬ 
zyme  A,  MgClj,  glutathione  and  [Cl4]acetate.  When 

this  system  Is  incubated  with  Intermedia  tee  of  the  tri¬ 
carboxylic  acid  cycle,  major  Incorporation  of  Isotope 
from  acetate  occur  only  with  oxaloacetate,  forming  la¬ 
beled  citrate,  and  with  isocttrate,  forming  labeled  ma¬ 
late.  These  results  Indicate  the  occurrence  of  the  gly¬ 
oxylate  cycle. 


OXF.01:011 

Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit.). 

THE  METABOLISM  OF  Cj  COMPOUNDS  IN  MICRO¬ 
ORGANISMS.  I.  THE  INCORPORATION  OF  [3-C14] 
ACETATE  BY  PSEUDOMONAS  FLUORESCENS,  AND 
BY  A  CORYNEfeACffeRIUM,  GROWN  ON  AMMONIUM 
ACETATE,  by  H.  L.  Kornberg.  [1958]  [8)p.  lncl.  diagre. 
table,  rets.  (AF  61(514)1180)  Unclassified 


Published  In  Blochem.  Jour.,  v.  68:  5S5-542,  Mar.  1958. 

Washed  cells  of  Pseudomonas  fluoreacere.  grown  on 

acetate  az  sole  carbon  source,  rapidly  oxidiz'd  acetate 

and  all  tricarboxylic  add  cycle  intermediates,  con-  #  % 

firming  the  occurrence  of  this  cycle  In  this  organism. 

The  dlstrlbutk;  of  isotope.  Incorporated  from  [C14]  ’  • 

acetate  in  ehort-t  rm  Incubations  (3  eec-5  min)  indicates  -  *  •  . 

that  restate  enter  the  cycle  at  two  sites,  to  form 
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malate  at  one  point  and  citrate  at  the  other.  These  find¬ 
ings  are  in  accordance  with  the  operation  In  Intact  cells 
of  the  "glyoxylate  by-pass"  of  the  tricarboxylic  acid  cy¬ 
cle,  demonstrated  in  cell  extracts. 


OXF.01-.012 

Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit.). 

THE  METABOLISM  OF  Cj  COMPOUNDS  IN  MICRO¬ 
ORGANISMS.  H.  THE  EFFECT  OF  CARBON  DIOXIDE 

ON  THE  INCORPORATION  OF  [C14]  ACETATE  BY 
ACETATE-GROWN  PSEUDOMONAS  KB  1,  by  H.  L. 
Kornberg  and  J.  R.  Quayle.  [195(1]  [8]p.  lncl.  diagr. 
tables,  refs.  (AF  61(514)11 80)  Unclassified 

Published  in  Biochem.  Jour.,  v.  68:  542-549,  Mar.  1958. 

The  effect  of  non-radioactive  carbon  dioxide  on  the  In¬ 
corporation  of  C14  into  protein  synthesized  from  am¬ 
monium  [C14]  acetate  by  Pseudomonas  KB  1  has  been 
studied.  Addition  of  unlabeled  bicarbonate  to  cells 

growing  on  ammonium  [C1  ]  acetate  depressed  the  ini¬ 
tial  rate  of  Incorporation  of  C14  into  protein.  Cells 
growing  on  a  stream  of  unlabeled  COj  synthesized 

protein  of  specific  activity  15-17%  lower  than  those 
growing  in  the  absence  of  unlabeled  CO,.  The  presence 

12  Z 
of  C  Oj  did  not  affect  the  distribution  of  isotope  within 

the  synthesized  alanine,  but  caused  a  uniform  reduction 
of  radioactivity  in  the  carboxyl  carbons  of  aspartate. 
The  observed  labeling  patterns,  which  show  that  COj- 

fixation  plays  no  part  in  the  synthesis  of  alanine  but 
participates  in  that  of  aspartate,  provide  evidence  for 
the  occurrence  of  the  glyoxylate  cycle  in  these  orga¬ 
nisms.  (Contractor’s  abstract,  modified) 


OXF.01-,013 

Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit.). 

THE  METABOLISM  OF  Cj  COMPOUNDS  IN  MICRO¬ 
ORGANISMS.  III.  SYNTHESIS  OF  MALATE  FROM 
ACETATE  VIA  THE  GLYOXYLATE  CYCLE,  by  H.  L. 
Kornberg  and  N.  B.  Madsen.  [1958]  [9]p.  lncl.  diagrs. 

!-.  fs  (AF  61(514)1180)  Unclassified 

Published  in  Biochem.  Jour.,  v.  68:  549-557,  Mar.  1958. 

Reactions  of  acetate  were  studied  in  cell-free  extracts 
u!  .u-etatc-grown  Pseudomonas  KB  1.  Such  extracts  are 
capable  of  catalyzing  the  formation  of  acetyl-coenzyme 
A  li  in  acetate.  Acetyl-coenzyme  A  thus  formed  reacts 
b  all  with  oxaloacetate,  to  form  citrate,  and  with  gly- 
oxylate  to  form  malate.  By  the  use  of  extracts  from 


OXF.01:012  -  OXF.01:015 


mutant  M  22-64  of  Escherichia  coli,  it  has  been  shown 
that  these  condensations  are  catalyzed  by  different  en¬ 
zymes.  Hie  aldol  fission  of  lsocitrate,  to  succinate  and 
glyoxylate,  can  provide  the  glyoxylate  necessary  for  the 
formation  of  malate.  Hie  cell-free  extracts  catalyze 
the  net  anaerobic  formation  of  malate  and  succinate 
from  acetate  and  isocltrate.  These  reactions,  in  con¬ 
junction  with  the  reactions  leading  from  acetate  to  ci¬ 
trate,  from  citrate  to  isocitrate  and  from  malate  to  oxa¬ 
loacetate,  shown  to  occur  In  the  bacterial  extracts,  rep¬ 
resent  a  synthesizing  variant  of  the  tricarboxylic  acid 
cycle  leading  to  the  formation  of  one  molecule  of  dl- 

carboxylic  acid  from  two  molecules  of  acetate.  Hie  rate 
of  formation  of  malate  from  acetate  and  lsocitrate  is  at 
least  3  pmol/hr/extract  from  1  mg  dry  wt  of  bacteria. 
Since  malate  Is  known  to  be  a  precursor  of  most  cell 
constituents,  this  rate  Is  sufficiently  high  to  account  for 
the  observed  rates  of  growth  of  Pseudomonas  KB  1  on 
ammonium  acetate.  Hie  bacterial  extracts  also  catalyze 
an  interconversion  of  malate  with  pyruvate  and  carbon 
dioxide  that  is  linked  with  triphosphopyridine  nucleotide. 
(Contractor's  abstract) 


OXF.Ol  :014 

Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit.). 

CARBON  DIOXIDE  AND  FORMATE  UTILIZATION  BY 
FORMATE-GROWN  PSEUDOMONAS  OXALATICUS, 
by  J.  R.  Quayle  and  D.  B.  Keech.  [1958]  [3]p.  lncl. 
diagrs.  table.  (AF  61(514)1180)  Unclassified 

Published  In  Biochim.  et  Biophys.  Acta,  v.  20:  223-225, 

julyliff”' 

Isotopic  experiments  have  been  performed  with  formate- 
grown  P.  oxalatlcuB  demonstrating  a  pathway  of  COj 

fixation  via  ribulose-1, 5-diphosphate,  RuDP.  Resulting 
data  suggest  a  COj- fixation  cycle  similar  to  that  found 

in  photosynthetic  tissue  and  chemosynthetic  lithotrophic 
bacteria.  This  represents  a  major  pathway  for  fixation 
of  formate  carbon  into  cell  constituents.  The  conclusion 
was  substantiated  by  the  use  of  cell-free  extracts. 


OXF.Ol  :01 5 

Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit.) 

EFFECT  OF  GROWTH  SUBSTRATES  ON  ISOCITRA- 
TASE  FORMATION  BY  PSEUDOMONAS  OVALIS 
CHESTER,  by  H.  L.  Kornberg,  A.  M.  Gotto,  and  P.  Lund. 
[1958]  [2]p.  incl.  diagrs.  table,  refs.  (AF  61(514)1180) 

Unclassified 

Published  in  Nature,  v.  182:  1430-1431,  Nov.  22,  1958. 

P.  ovalis  synthesizes  isocltratase  at  a  rate  parallel  to 
the  formation  of  cellular  material.  Isocitratase  is  also 
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formed  when  there  is  a  need  within  the  cell  for  C^  com¬ 
pounds  from  acetate,  and  thia  formation  of  iaocitrataae 
precedea  growth  on  acetate. 


OXF.02:001 

Oxford  U.  [Engineering  Lab.]  (Gt.  Brit.). 

AN  S-BAND  FERRITE  ISOLATOR  FOR  USE  WITH  A 
UNEAR  ACCELERATOR.  [1956]  [4]p.  incl.  diagra. 
(Technical  note  no.  1)  (AFOSR-TN-58-654)  (AF  81- 
(514)1183)  AD  162185;  PB  138108  Unclaasifled 

A  ferrite  iaolator  that  handlea  1  megawatt  of  S-band  la 
described.  Results  that  show  the  great  advantage  of 
using  an  iaolator  when  operating  a  magnetron  with  a 
narrow  bandwidth  load  are  given.  It  is  pointed  out  that 
the  use  of  isolators  gives  designers  of  electron  accel¬ 
erators  freedom  to  use  very  high  Q  or  variable  imped¬ 
ance  devices.  (Contractor's  abstract) 


OXF.02:002 

Oxford  U.  Engineering  Lab.  (Gt.  Brit.). 

CONTRIBUTION  OF  HIGH-ENERGY  PARTICLES  TO 
THERMONUCLEAR  REACTION  RATES,  by  G.  Eder  and 
H.  Motz.  [1658]  [3]p.  incl.  dlagrs.  tables,  refs.  [AF  61- 
(514)1183]  Unclassified 

Published  in  Nature,  v.  182:  1140-1142,  Oct.  25,  1953. 

Results  concerning  thermonuclear  reaction- rates  are 
presented  which  show  in  detail  the  contribution  of  parti¬ 
cles  of  various  energy  groups  to  the  total  reaction- 
rates.  In  all  cases  considered,  the  main  contribution 
was  found  to  come  from  a  rather  small  number  of  parti¬ 
cles  with  energy  much  higher  than  the  mean  thermal  en¬ 
ergy  of  the  particles.  These  results  point  to  the  possi¬ 
bility  of  rising  acceleration  processes  within  a  gas  dis¬ 
charge  tor  the  purpose  of  production  of  fusion  power. 
The  Harwell  results  indicate  that  the  neutron  yield  of 
ZETA  is  in  fact  due  to  non-equilibrium  processes. 
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PAC. 01:001 

Pacific  Semiconductors,  Inc.,  Culver  City,  Calif. 

RESEARCH  ON  SOLID  STATE  DIFFUSION  IN  SEMI¬ 
CONDUCTOR  MATERIALS,  by  T.  J.  La  Chapelle. 

Final  technical  rept.  Aug.  1,  1856-Juiy  31,  19S7.  Sept. 
1057,  62p.  lncl.  Ulus,  diagrs.  tables,  refs.  (Rept.  no. 
3000:5-5-F)  (AF08R-TR-57-63)  (AF  18(603)117) 

AD  136553  Unclassified 

Dislocation  arrays  appear  to  play  a  more  Important  role 
tn  the  Solid-state  diffusion  of  impurities  into  silicon  than 
dislocation  density.  Several  new  pit  patterns  produced 
by  the  Dash  etch  technique  are  reported  and  photographs 
of  these  are  shown.  Distribution  of  impurities  appears 
to  be  much  more  ctructurr  sensitive  than  do  diffusion 
rates.  An  error  function  complement  distribution  seems 
to  be  closely  followed  by  be  ran  diffusion  into  silicon 
under  reducing  conditions.  Silicon  surface  preparation 
and  properties  have  been  Investigated  in  their  relation 
to  diffusion.  Flat,  damage-free  surfaces  have  been  pro¬ 
duced  by  the  use  of  garnet  abrasives  and  special  etches. 
Surface  damage  of  less  than  a  u  appeared  to  give  a  20% 
foster  diffusion  rate  than  an  etched  surface  for  a  pene¬ 
tration  depth  of  about  SOU.  Junction  staining  techniques 
consistently  have  given  10%  higher  values  for  diffusion 
drjth  than  the  sheet  resistance  and  incremental  lapping 
method.  The  effects  of  diffusion  and  heat  treatment  were 
studied  as  they  relate  to  the  resistivity,  minority  car¬ 
rier  lifetime,  and  structural  perfection  of  silicon. 

Both  p-and  n-type  silicon  showed  resistivity  Increases; 

15  -3 

the  former  Indicated  donor  Increases  up  to  10  cm  , 

13 

the  Utter  gave  acceptor  increases  In  the  10  - 

1014  cm'5  range.  Lifetime  after  diffusion  at  1200*C 
was  severely  degraded  to  less  than  1  nsec  In  most  In¬ 
stances,  although  6-12  usee  were  retained  In  one  sam¬ 
ple  after  a  particular  heating  cycle.  The  structure  of 
diffused  silicon  appears  to  be  far  more  imperfect  than 
either  heat-treated  silicon  or  virgin  (as  grown)  silicon. 
Known  impurity-dislocation  interactions  and  preliminary 
experiments  suggest  that  conUmlnanta  in  rry  silicon 
are  still  an  unknown  variable.  (Contractor's  abstract) 


PAC. 01:002 

Pacific  Semiconductors,  Inc.,  Culver  City,  Calif. 

RESEARCH  ON  SOLID  STATE  DIFFUSION  IN  SEMI¬ 
CONDUCTOR  MATERIALS,  by  T.  J.  U  Chapelle.  Final 
technical  rept.  Q.  Aug.  1,  1857-July  31,  1858,  52p.  lncl. 
tllus.  diagrs.  table,  refs.  (Rept.  no.  3000: 5- 10- F) 
(AF06R-TR-58-122)  (A F  18(603)11 7)  AD  202923; 

PB  137815  Unclassified 

A  continuation  of  research  (tee  item  no.  PAC.01:001) 
has  indlc.-ted  the  relationships  between  structural  per¬ 
fection  and  the  diffusion  of  impurities  Into  the  silicon 
lattice.  High  purity  p-type  Caochralski  pulled  Ingots  as 


PAC.  01:001,  002;  PAL.  01:001 


well  as  floating  zone  silicon  were  used  in  the  studies. 
Diffusion  of  phosphorus  from  the  elemental  form  was 
carried  out  at  1039,  1105  and  1155*C  using  a  specially 
constructed  Kanthal  furnace.  High  precision  techniques 
are  described  which  were  used  for  carrying  out  the  anal¬ 
yses  of  incremental  lapping  and  4-point  probe  resistiv¬ 
ity  measurements  of  3,  5  and  16u  deep  diffusions.  Con¬ 
siderable  effects  on  diffused  Junction  depths  were  seen 
for  a  floating  zone  sample  containing  a  high  density  of 
low  angle  tilt  boundaries.  All  siUcon  having  surface  dam¬ 
age,  in  spite  of  careful  lapping,  produced  abnormal  im¬ 
purity  distribution!  which  could  not  be  matched  to  the 
expected  error  function  complement  curve*.  Etched, 
supposedly  damage-free  surfaces  were  still  character¬ 
ized  by  flatter  impurity  concentration  vs.  depth  pro¬ 
files  than  predicted,  though  not  ar  pronounced  as  the  un¬ 
etched.  In  general,  the  diffusion  coefficients  for  the  m- 
thln  runs  seemed  to  be  at  least  a  factor  of  2  or  3  higher 
than  the  current  literature.  (Contractor's  abstract) 


PAL.01:001 

Palermo  U.  Inst,  of  Physics  (Italy). 

CRYSTAL  PLASTICITY.  I.  A  THEORY  OF  GLIDE  IN 
METAL  CRYSTALS,  by  D.  A.  Aboav.  Dec.  31,  1957, 

61p.  incl.  dlagre.  refs.  (Technical  note  no.  1)  (AFOSR- 
TN-58-170)  (AF  61(514)1076)  AD  152197  Unclassified 

The  object  of  this  research  was  to  sssk  a  simple  theory 
of  glide  In  metal  crystals.  The  known  facts  were  first 
classified  and  an  attempt  made  to  distinguish  the  simple, 
or  fundamental,  facta  from  those  attributable  to  second¬ 
ary  causes.  It  became  apparent  that,  while  many  of  the 
characterise,  glide  phenomena  can  be  attributed  to  a 
break-up  or  '  disintegration''  of  the  crystal  lattice, 
others,  such  as  the  work-hardening  of  hexagonal  metals 
and  crystal  recovery,  appear  to  leave  the  lattice  undis¬ 
turbed,  and  it  is  with  these  phenomena  that  this  work  Is 
mainly  concerned.  The  Inadequacy  ot  the  classical  the¬ 
ory  of  elasticity  to  account  for  these  phenomena  la  brief¬ 
ly  discussed  and  an  attempt  is  made  to  describe  them  in 
terms  of  a  geometrically  perfect  lattice  whose  elements 
are  not  Identical.  Each  lattice-element  is  assumed  to 
possess  a  characteristic  property,  its  "state",  in  terms 
o(  which  the  Internal  energy,  temperature  and  entropy 
are  tentatively  defined,  and  these  assumptions  art  used 
as  a  basis  for  a  theory  of  glide  in  metal  crystals.  The 
theory  accounts  qualitatively  for  the  main  glide  phenom¬ 
ena  such  as  the  existence  of  a  critical  shear  stress, 
work-hardening  and  recovery,  and  predicts  a  creep  be¬ 
havior  closely  resembling  that  observed  in  practice. 

The  theory  also  predicts  a  dependence  of  critical  shear 
stress  of  crystal  aits.  The  implications  of  the  theory  for 
future  research  are  discussed  and  attention  la  particu¬ 
larly  drawn  to  the  importance  of  detailed  microscopic 
examination  of  the  surface  of  plastically  deformed  metal 
crystals.  (Contractor's  abstract) 
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PAR. 01:001  -  PAR.01-.004 


Palmer  Physical  Lab.,  Princeton,  N.  J.  see 
Princeton  U.  Palmer  Physical  Lab.,  n77. 

Palomar  Observatory,  Pasadena,  Calif,  see  California 
Inst,  of  Tech.  Palomar  Observatory,  Pasadena. 

PAR.01:001 

Paris  U.  Lab.  de  Physique  (France). 

NON  LOCAL  SEPARABLE  INTERACTION  AND  COLLI¬ 
SION  MATRIX,  by  M.  Gourdin  and  A.  Martin.  (16a7] 

28p.  incl.  dlagrs.  refs.  (Technical  note  no.  2) 
(AFOSR-TN-57-481)  (AF  81(514)1060)  AD  136481 

Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  6:  757- 
779,  Oct.  1,  IBS'!. 

Solutions  are  sought  for  the  problem  of  a  2-body  (nu¬ 
cleon-nucleon)  interaction  In  the  S-state  from  the  ener¬ 
gy  dependence  of  the  experimental  phase  shift;  a  nonlo¬ 
cal  separable  central  interaction  :s  assumed.  The  Inter¬ 
action  is  given,  In  momentum  space,  by  the  solution  of 
a  Fredholm  inhomogeneous  Integral  equation  of  second 
kind.  Explicit  solutions  were  obtained  when  the  energy 
dependence  of  the  phase  shift  was  exactly  given  by  the 
shape-independent  approximation.  When  the  phase  shift 
remained  between  0  and  *  or  between  0  and  -»  In  the 
whole  range  of  variation  of  energy,  results  were  similar 
to  those  obtained  when  a  local  Interaction  is  assumed. 

If  the  physical  system  has  no  bound  state,  at  most,  one 
solution  exists;  with  one  bound  state,  there  exists  a  one 
>arameter  set  of  solutions.  If  the  energy  dependence  is 
•id*  strlcted,  a  solution  can  be  obtained  only  If  the  en- 
ilues,  where  A  goes  through  n»,  satisfy  certain 
mequ  ties.  The  solutions,  then  obtained,  are  mathe- 
matlcai.y  correct  but  their  physical  interest  la  question¬ 
able.  (Contractor's  abstract) 


PAR.01:002 

Paris  U.  Lab.  de  Physique  (France). 

SPIN-ORBIT  COUPLING  AND  TENSOR  FORCES,  by  B. 
Jancovlci.  (1957]  (29]p.  incl.  dlagrs.  table,  refs.  (Tech¬ 
nical  note  no.  4)  (AFOSH-TN-57-492)  (AF  61(514)1060) 
AD  136482  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  7:  290- 
307,  Feb.  1.  1958. 

The  failure  of  tensor  forces  to  account  for  the  shell- 
model  spin-orbit  coupling  was  considered  a  strong  in¬ 
dication  of  the  existence  of  elementary  mutual  spin-or¬ 
bit  forces  in  the  2-body  interaction.  Calculations  were 
made  of  the  nonmodlfied  reaction  amplitude  for  cases 
in  which  the  exclusion  effects  irere  both  neglected  and 
included.  In  the  spirit  of  Brueckner's  theory,  compu¬ 
tations  were  made  of  the  many-particle  terms  of  a  per¬ 
turbation  series  of  the  2-body  reaction  amplitude.  Up 


to  the  second  order  in  the  interaction,  only  these  terms 
occur  if  momentum  is  conserved  In  2-body  collisions. 

In  the  nuclear  surface,  terms  could  occur  which  do  not 
conserve  momentum;  the  question  remains  open  as  to 
whether  such  3-particle  terms  are  Important  in  heavier 
nuclei. 


PAR. 01:003 

Paris  U.  Lab.  de  Physique  (France). 

SPIN-ORBIT  COUPLING  AND  TENSOR  FORCES,  by 
B.  Jancovlci.  [1957]  3p.  (Technical  note  no.  3)  (AFOSR- 
TN-57-508)  (AF  61(514)1060)  AD  136495  Unclassified 

Also  published  in  Phys.  Rev.,  v.  107:  631-632,  July  15, 

r&ir  — 

The  magnitude  of  the  nuclear  spin-orbit  coupling  arising 
from  tensor  internucieon  forces  is  calculated  on  the  ba¬ 
sis  of  the  Brueclcner  many-body  theory,  and  is  found  to 
have  an  algebraic  value  much  smaller  than  that  given  by 
experiment. 


PAR.  01:004 

Paris  U.  Lab.  de  Physique  (France). 

NUCLEON  -  NUCLEON  SCATTERING  AT  HIGH  ENER¬ 
GY,  by  M.  Gourdin.  (1957]  33p.  incl.  dlagrs.  refs. 
(Technical  note  no.  7)  (AFOSR-TN-57-683)  (AF  61- 
(514)1060)  AD  136678;  PB  133339  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  7:  338- 

364,  Fib.  I,  1658. 

The  nucleon-nucleon  scattering  and  polarization  experi¬ 
ments  cannot  be  explained  by  a  simple  local  potential. 
This  method  gives  good  results  In  the  low  energy  domain.. 
But  between  0  and  300  mev,  for  example,  it  Is  well  known 
that  the  SchrBdinger  equation  is  inadequate.  It  is  neces¬ 
sary,  at  high  energies,  to  use  a  completely  covariant  for¬ 
mulation  for  two  body  systems  -  the  Bethe  and  Salpeter 
equation  [Phys.  Rev.,  v.  84:  350,  1232,  1951]  -  in  order 
to  take  Into  account  relativistic  corrections.  With  an 
analytic  continuation  of  the  scattering  amplitude  for  the 
Imaginary  value*  of  relative  time  (or  relative  energy), 
we  can  generalize  the  method  of  partial  waves  to  a  four 
dimensional  euclidian  problem,  it  is  shown  that,  in  the 
simplified  case  of  spinless  particles  (Kleln-Gordon  par¬ 
ticles),  the  physical  phase  shifts  corn  aponding  to  a  giv¬ 
en  value  of  the  orbital  angular  momentum  are  easily  ob¬ 
tained.  For  the  more  realistic  case  of  spin  4  particles 
(Dirac  particles)  it  is  possible  to  calculate  the  differen¬ 
tial  cross  section.  Explicit  solutions  are  obtained  with 
an  approximate  method  of  resolution  for  the  integral 
equations.  Further,  one  can  determine  the  value  of  the 
coupling  constant  that  gives  the  correct  experimental 
neutron- proton  singlet  scattering  length,  in  the  case  of 
the  "ladder  approximation".  The  i^phase  shift. 
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calculated  for  various  values  of  the  energy,  exhibits  a 
change  of  sign  in  the  energy  region  of  140  mev.  This 
result  is  in  agreement  with  the  experiments  and  the 
"hard  core”  theory  of  Levy  [Phys.  Rev.,  v.  81:  165, 
1951;  v.  86:  806,  1952;  v.  88:  72,  725,  195?].  (Contrac¬ 
tor’s  abstract) 


PAR.01:005 

Paris  U.  [Lab.  de  Physique]  (France). 

NUCLEON- ANTINUCLEON  FORCES  IN  THE  INTER¬ 
MEDIATE  COUPLING  THEORY,  by  M.  L6vy.  [1958] 

53p.  incl.  diagrs.  tables,  refs.  (Technical  note  no.  8) 
(AFOSR-TN-58-168)  (Also  bound  with  its  AFOSR-TN- 
59-224;  AD  211606)  (AF  61(514)1060)  AD  152195 

Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  8:  92- 
134,  Apr.  1,  1958. 

A  semi -phenomenological  approach  to  meson  theory  is 
used  in  order  to  calculate  the  nucleon-antinucleon  com¬ 
plex  interaction  responsible  for  the  scattering  and  anni¬ 
hilation  of  antinucleons  in  hydrogen.  It  is  assumed  that 
the  main  part  of  the  imaginary  potential  is  due  to  proc¬ 
esses  involving  virtual  annihilation  into  an  arbitrary 
number  of  mesons,  all  of  them  but  one  being  emitted  or 
absorbed  In  a  p-state.  An  effective  Hamiltonian  is  de¬ 
rived  for  such  processes,  from  which  a  static  interac¬ 
tion  rati  be  calculated  with  the  nurteon  and  anUuurle  ;n 
being  treated  as  fixed  sources.  The  intermediate  cou¬ 
pling  theory  of  Tomonaga  is  extended  to  the  two-body 
problem  and  applied  first  to  the  calculation  of  ordinary 
nuclear  forces  and  of  the  real  part  of  the  nucleon-anti¬ 
nucleon  interaction.  The  annihilation  Hamiltonian  is 
then  treated  approximately  by  the  intermediate  coupling 
method.  The  imaginary  part  of  the  potential  is  totflttf  to 
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have  a  range  of  the  order  of  2  to  3  x  10  cm,  beyond 
which  it  becomes  a  weakly  oscillating  function  of  the 
nucleon-antinucleon  distance.  The  physical  meaning  of 
this  result  is  discussed,  as  well  as  the  effects  which 
would  tend  to  sharpen  the  definition  of  the  emitted  pions 
multiplicity.  In  particular,  a  method  is  proposed  to  in¬ 
vestigate,  in  the  framework  of  the  intermediate  coupling 
theory,  the  influence  of  the  excited  states  of  the  nucleon- 
antinucleon  system.  (Contractor's  abstract) 


l’AR.Ol  906 

Paris  U.  l.ab.  de  Physique  (France). 

EXACT  DETERMINATION  OF  A  PHENOMENOLOGICAL 
SEPARABLE  INTERACTION,  by  M.  Gourdin  and  A. 
Martin.  [1958]  lip.  incl.  diagr.  (Technical  note  no.  9) 
(AFOSR-TN-58-214)  (Also  bound  with  its  AFOSR-TN- 
59-224;  AD  211606)  (A F  61  (5X1)1060)  AD  154115 

Unclassified 


PAR. 01:005-007;  PAR. 02:001 


Also  published  in  Nuovo  Cimento,  Series  X,  v.  8:  699- 
707,  June  1,  1958. 

The  determination  of  a  phenomenological  separable  in¬ 
teraction  fitting  the  energy  dependence  of  a  phase  shift 
6  which  Is  obtained  from  the  experimental  study  of  a 
collision  problem  can  be  reduced  to  the  problem  of  find¬ 
ing  the  solution  of  an  integral  equation.  The  method  of 
Muskhelishvili  as  applied  by  Ommnes  has  been  used  to 
solve  this  integral  equation  for  the  problem  of  one  meson 
production  by  mesons.  The  interaction  in  momentum 
space  is  given  by  an  expression  containing  only  one  in¬ 
tegral.  The  results  obtained  in  a  previous  paper 
(PAR. 01:001)  concerning  the  existence  and  multiplicity 
of  the  solutions  are  confirmed.  T7ie  method  is  checked 
by  an  explicit  calculation  for  the  case  when  the  phase 
shift  is  exactly  given  by  the  shape  independent  approxi¬ 
mation. 


PAR. 01:007 

Paris  U.  Lab.  de  Physique  (France). 

ON  THE  NUCLEON-ANTINUCLEON  INTERACTIONS, 
by  M.  Gourdin,  B.  Jancovici,  and  L.  Verlet.  [1958]  16p. 
incl.  tables.  (Technical  note  no.  10)  (AFOSR-TN-58- 
386)  (Also  bound  with  its  AFOSR-TN-59-224;  AD  211606) 
(AF  61(514)1060)  AD  154293  Unclassified 

■  Also  published  in  Nuovo  Cimento,  Series  X,  v.  8:  485- 
49*,  May  1,  P5t, 

The  nucleon-antinucleon  cross-sections  at  167  mev  were 
computed  with  2  complex  potential  well  models.  Yukawa 
shaped  complex  wells  were  first  studied  in  Born  approx¬ 
imation.  A  semi-theoretical-potential  was  analyzed  on 
the  digital  computer  IBM  704.  The  real  part  of  his  po- 
teiAia)  vs  the  SVgneW  Mid  MwA&k  piAttAv*!,  MSayAtd  4U 
the  nucleon-antinucleon  problem,  and  the  imaginary  part, 
a  Yukawa  phenomenological  well.  In  order  to  account 
for  the  experimental  large  total  cross-section  and  small 
scattering  cross-section,  it  appears  necessary  to  choose 
a  weak  real  potential  and  an  Imaginary  potential  having  a 
range  at  least  equal  to  the  usual  nuclear  force  range. 

The  fixed  source  meson  theory  leads  to  a  real  potential, 
which  is  much  too  strong  and  does  not  predict  an  imagi¬ 
nary  potential  at  all:  this  theory  cannot  account  for  the 
experimental  results.  (Contractor's  abstract) 
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Pans  U.  Lab.  de  Fhysique  (France). 

EFFECTS  OF  PROTON  CORRELATIONS  ON  THE 
SCATTERING  OF  HIGH-ENERGY  ELECTRONS  FROM 
NUCLEI,  by  L.  I.  Schiff.  [1957]  16p.  incl.  refs. 

(Technical  note  no.  1)  (AFOSR-TN-57-248)  (Also  bound 
with  its  AFOSR-TN-57-745;  AD  136732)  (AF  61(514)1061) 
AD  126546  Unclassified 
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PAR.  02:002-004;  PSU.  01:007 


Also  published  in  Nuovo  Cimento,  Series  X.  v.  5:  1223- 
1237,  May  1,  1957. 

A  study  is  made  of  the  extent  to  which  the  correlations 
between  protons  in  nuclear  matter  manifest  themselves 
in  the  scattering  of  high-energy  electrons  from  nuclei. 
The  infinite-order  Born  is  summed,  so  that  dispersion 
effects  that  arise  from  excitation  of  virtual  intermediate 
nuclear  states  are  included  to  all  orders.  Use  Is  made 
of  a  high-energy  approximation  developed  earlier,  and 
of  the  static  or  adiabatic  approximation  for  the  nuclear 
protons,  and  these  are  Justified  for  incident  electrons; 
their  validity  for  nucleon  scattering  is  also  discussed. 
Expressions  for  the  large-angle  elastic  and  inelastic 
differential  scattering  cross  sections  are  obtained  In 
this  way.  It  is  then  shown  that  correlation  effects  are 
difficult  to  Identify  so  long  as  the  final  nuclear  state  is 
well-defined.  On  the  other  hand,  if  a  sum  over  final 
states  Is  carried  out,  the  effeots  of  short-range  correla¬ 
tions  between  protons  appear  in  a  characteristic  way  in 
the  summed  differential  cross  section.  These  results 
are  in  qualitative  agreement  with  those  obtained  earlier 
by  others  on  the  basis  of  the  first  and  second  Born  ap¬ 
proximation.  (Contractor's  abstract) 


PAR.02:002 

Paris  U.  Lab.  de  Physique  (France). 

THEORY  Of  HIGH-ENERGY  POTENTIAL  SCATTERING, 
by  D.  S.  Saxon  and  L.  I.  Schiff.  [1957]  16p.  (Technical 
note  no.  5)  (AFOSR-TN-57-509)  (Also  bound  with  its 
AFOSR-TN-57-745;  AD  136732)  (AF  «l(5l4)106l) 

AD  136494  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Boulder, 
Colo.,  Sept.  5-7,  1957. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  n, 
v.  2:  Si  3,  Sept.  5,  1957. 

Also  published  In  Nuovo  Cimento,  Series  X,  v.  6:  614- 
627,  Sept.  1,  1951 

A  new  formulation  for  high-energy  potential  scattering, 
presented  in  a  recent  paper,  is  extended  to  provide  ex¬ 
plicit  formulas  for  the  scattering  theory  of  the  three- 
dimensional  nonseparabie  SchrSdinger  equation.  An  in¬ 
tegral  equation  is  derived,  for  which  a  single  Iteration 
gives  the  scattering  when  the  potential  energy  is  not 
too  large  and  is  slowly-varying  compared  to  a  wave¬ 
length.  The  result  agrees  with  those  obtained  earlier 
for  small  and  for  large  scattering  angles,  but  applies 
a*  weii  to  intermediate  angles  and  improves  the  earlier 
accuracy.  Further  Iterations  can  provide  greater  accu¬ 
racy  as  well  as  an  error  estimate  for  the  first  approxi¬ 
mation.  (Contractor's  abstract) 


PAR. 02:003 

Paris  U.  Lab.  de  Physique  (France). 

ON  THE  VALIDITY  OF  LEVINSON’S  THEOREM  FOR 
NON  LOCAL  INTERACTIONS,  by  A.  Martin.  [1957]  25p. 
Incl.  diagrs.  (Technical  note  no.  6)  (AFOSR-TN-57- 
672)  (Also  bound  with  Its  AFOSR-TN-57-745; 

AD  136*732)  (AF  61(514)1061)  AD  136661  Unclassified 

Also  published  In  Nuovo  Cimento,  Series  X,  v.  7:  607- 
627,  Mar.  1,  1958. 

An  artificial  boundary  condition  on  the  one-dlmensionai 
wave  function  is  used  to  compare  the  number  of  eigen¬ 
states  of  a  non-local  Hamiltonian  to  the  number  of  free 
eigenstates,  provided  that  the  free  and  interacting  eigen¬ 
states  tend  to  coincide  at  high  energies.  Orthogonality 
of  the  wave  functions  lead  to  the  inequality  of  the  phase 
shifts  8(0)  -  8(<*)  »  »i',  v.here  v  is  the  number  of  bound 
states.  For  well  behaved  Interactions  the  completeness 
of  the  eigenstates  of  non-local  in  Hamiltonian  is  demon¬ 
strated.  It  seems  that  the  completeness  of  the  eigenstates 
should  lead  to  the  Inequality  6(0)  -  6(«)  *  tv  and  thus  to 
the  Levinson  theorem  8(0)  -  6(«)  »  tv.  However  the  pos¬ 
sible  degeneracy  cA  ihe  wave  function  lor  positive  enei  - 
giea  must  be  taken  into  account.  Levinson's  theorem  is 
modified  to  the  following:  6(0)  -  6(»)  «  »  (total  number 
of  eigenstates  with  vanishing  asymptotic  form).  In  this 
group  there  may  be  some  states  with  positive  energy. 
Application  ol  these  results  to  the  Low  equation  is  dis¬ 
cussed. 


PAR.02:004 

Paris  U.  Lab.  de  Physique  (France). 

TECHNICAL  REPORT  OF  RESEARCH  PERFORMED 
BETWEEN  OCT.  1,  1956  AND  SEPT.  30,  1957  [57]p. 

Incl.  diagrs.  refs.  (AFOSR-TN-57-745)  (AF  61(514)1061) 
AD  136732  Unclassified 

The  general  approach  to  high  energy  scattering  has 
been  extended  by  Schiff  to  treat  scattering  of  200  mev 
electrons  from  heavy  nuclei.  The  scattering  amplitude 
is  found  to  depend  on  the  proton  coordinates  and  is  there¬ 
fore  an  operator  on  the  nuclear  wave  functions.  Proton 
correlations  show  up  oniy  in  a  sum  of  the  differential 
cross-section  over  final  states.  Saxon  and  Schiff  have 
extended  the  scattering  amplitude  expressions  to  include 
intermediate  angles.  A.  Martin  has  investigated  the 
Levinson  theorem  for  non-iocal  Interactions  and  has 
shown  that  it  is  necessary  to  alter  the  theorem. 


PSU. 01:007 

Pennsylvania  State  U.  Dept,  of  Aeronautical  Engineering, 
University  Park. 

HEAT  TRANSFER  AND  SKIN  FRICTION  OF  YAWED 
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INFINITE  WINGS  WITH  LARGE  SUCTION,  by  H.  G.  Lew 
and  J.  B.  Fanucci.  Not.  1956  [40]p.  lncl.  diagrs.  (Tech¬ 
nical  rept.  no.  8)  (AFOSR-TN-57-63)  (AF  18(600)575) 
AD  120404  Unclassified 

The  flow  over  yawed  infinite  bodies  with  large  suction 
is  considered.  Both  the  compressible  and  incompressi¬ 
ble  cases  are  treated.  Some  simple  relations  are  de¬ 
termined  (or  the  skin  friction  coefficient  and  heat  trans¬ 
fer  coefficient  variations  with  the  pressure  gradient, 
suction  and  sweep  back  parameters.  In  addition,  a  mod¬ 
ified  Reynolds  analogy  for  the  compressible  case  is  ob¬ 
tained.  In  the  compressible  case,  It  is  determined  that 
the  skin  friction  ratio  varies  linearly  with  the  pressure 
gradient  parameter  P,  the  sweep  back  factor  u,  and  the 

2 

heat  transfer  parameter  Sq  up  to  and  Including  the  (lA  ) 

term  where  k  is  proportional  to  the  magnitude  of  the 
suction  velocity.  Moreover,  the  Reynolds  analogy 
CjReQ/Nu  to  this  order  of  approximation  varies  linearly 

with  the  sweep  back  parameter  w  for  any  given  value  of 
Sq,  k,  and  P.  For  very  large  suction  C^R^/N^  is  ap¬ 
proximately  2.  The  effect  of  yaw  for  the  stagnation  point 
flow  is  to  decrease  the  ratios  of  three  to  two  dimensional 
coefficients  of  chordwlse  skin  friction  and  heat  transfer. 
The  heat  transfer  coefficient  h(  is  decreased  consider¬ 
ably  by  increasing  sweep  back.  In  the  incompressible 
case,  the  spanwlse  skin  friction  coefficient  is  affected 

by  the  pressure  gradient  parameter  P  only  if  (1/K*)  or 
higher  order  terms  are  considered,  whereas  the  chord- 
wise  skin  friction  coefficient  contains  P  linearly  in  the 

(i/K2)  term.  (Contractor's  abstract) 


PSU.01:008 

Pennsylvania  State  U.  Dept,  of  Aeronautical  Engineering, 
University  Park. 

EFFECT  OF  YAW  ON  BOUNDARY  LAYERS  AT  HIGH 
SPEEDS,  by  H.  G.  Lew  and  J.  B.  Fanucci.  Nov.  1956 
[52]p.  lncl.  diagrs.  tables,  refs.  (Technical  rept.  no.  9) 
(A FOSR-TN-57-221)  (AF  18(600)575)  AD  126519 

Unclassified 

The  flow  over  yawed  infinite  wings  in  a  compressible 
fluid  have  been  considered  with  heat  transfer  at  the  sur¬ 
face.  The  main  results  are  the  wall  shear,  heat  trans¬ 
fer  coefficient,  and  the  modified  Reynolds  analogy  var¬ 
iations  with  sweepback.  It  is  found  that  the  modified 
Reynolds  analogy  C^R^/N^  Increases  if  the  pressure 

gradient  parameter  P  >  0  and  decreases  if  P  <  0  with 
increasing  values  of  yaw  and  the  heat  transfer  at  the 
wall.  The  effects  of  yaw  and  heat  transfer  at  the  wall  on 
the  w:  shear  parameters  and  the  heat  transfer  parame¬ 
ter  are  similar:  for  P  >  0  these  parameters  are  in¬ 
creased  and  for  P  <  0  (to  P  *  0.1)  they  are  decreased  if 
the  yaw  and  heat  transfer  are  Increased  at  the  wall.  A 
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comparison  of  these  results  utilizing  the  expansions  in 
Sq  and  (4  wherever  possible,  shows  that  for  the  usual 

range  of  these  variables  the  present  method  is  sufficient 
for  most  purposes.  It  is  suggested  that  the  ranges  for 
these  parameters  be  0  *  e>  *  0.5  and  |SqI  s  0.4  which  en¬ 
compasses  a  large  practical  range  of  yaw  angle,  free 
stream  Mach  number,  and  heat  transfer  at  the  wall  as 
discussed  in  the  text.  The  results  for  the  stagnation 
point  flow  ( P  -  1)  show  that  the  heat  transfer  coefficient 
is  decreased  considerably  by  sweepback.  For  w  -  0 
the  two-dimensional  results  are  recovered  and  these 
compare  very  favorably  with  the  more  exact  calculations 
of  Cohen  and  Reshotko  even  to  the  extreme  values  of 

S  »  *  1.  Thus,  this  method  should  be  of  considerable 
o 

use  for  two-dimensional  problems.  (Contractor's  ab¬ 
stract) 


PSU. 01:009 

Pennsylvania  State  U.  Dept,  of  Aeronautical  Engineering, 
University  Park. 

BOUNDARY  LAYER  PROBLEMS,  by  H.  G.  Lew  and  J. 

B.  Fanucci.  Final  rept.  June  1957,  12p.  (Rept.  no.  12) 
(AFOSR-TR-57-38)  (AF  18(600)575)  AD  132394 

Unclassified 

Research  was  undertaken  to  make  a  critical  study  of  the 
existing  theoretical  work  on  boundary-layer  control  and 
to  study  several  problems  of  importance  in  the  bound¬ 
ary-layer  field.  The  majority  of  the  problems  which 
were  considered  were  related  to  the  behavior  of  the 
boundary  layer  under  the  influence  of  a  small  normal 
velocity  at  the  boundary,  i.e.,  porous  suction  or  porous 
injection.  Three-dimensional  effects  in  the  boundary 
layer  were  studied.  The  effect  was  determined  of  trans¬ 
verse  curvature  of  flows  over  bodies  of  revolution  in 
cases  where  the  boundary-layer  thickness  may  be  of  the 
same  order  of  magnitude  as  the  radius  of  the  body.  Some 
preliminary  experimental  work  was  done  in  determining 
the  optimum  suction  distribution  which  may  be  used  to 
eliminate  the  separation  of  the  boundary  layer.  Ab¬ 
stracts  of  previous  papers  are  also  Included. 


PSU. 01:010 

Pennsylvania  State  U.  [Dept,  of  Aeronautical  Engineering] 
University  Park. 

SOME  PRELIMINARY  EXPERIMENTAL  WORK  ON  THE 
FLOW  OVER  A  CIRCULAR  CYLINDER  WITH  POROUS 
SUCTION,  by  H.  G.  Lew,  J.  B.  Fanucci,  and  R.  D. 
Mathieu.  May  1957,  7p.  diagrs.  (Rept.  no.  10)  (AF  18- 
f60C'575)  Unclassified 

By  the  application  of  properly  distributed  suction,  large 
savings  in  the  suction  quantity  required  to  prevent  or 
delay  separation  over  a  body  can  be  achieved. 
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Experiments  are  designed  to  show  that  the  theoretical 
pressure  distribution  can  be  attained,  except  (or  re¬ 
gions  near  the  rear  stagnation  point.  The  net  decrease 
in  drag  coefficient,  can  be  as  much  as  30%  to  40%  due 
to  the  large  decrease  in  the  pressure  drag.  Since  the 
work  was  preliminary  in  nature,  the  circular  cylinder 
was  used  in  the  tests.  (Contractor's  abstract) 


P8U.04:003 

Pennsylvania  State  U.  Dept,  of  Chemistry,  University 
Park. 

[CHEMISTRY  OF  BORON  COMPOUNDS]  by  T.  Wartik, 

H.  Bowkley  and  others.  Final  rept.  [1957]  3p.  (AF  18- 
(600)311;  continued  by  AF  49(638)86)  Unclassified 

The  studies  carried  out  under  this  contract  involve  the 
determination  of  some  of  the  thermodynamic  properties 
of  certain  boron  compounds  and  a  study  of  the  chemis¬ 
try  of  certain  boron-containing  substances.  The  heat 
capacities  of  diboron  tetrachloride  were  measured  over 
the  range  from  13.43°K  to  214.51*K.  In  addition,  the 
heat  of  fusion,  melting  point,  and  vapor  pressures  over 
the  region  from  227.9*K  to  272.94'K  were  determined. 
The  Raman  spectrum  was  determined  for  the  liquid  at 
35  *  5*C,  and  the  Infrared  spectrum  was  obtained  (or 
gas  at  room  temperature.  These  results,  in  conjunc¬ 
tion  with  infrared  measurements  in  the  low  frequency 
region  made  at  the  Bureau  of  Standards,  were  used  to 
calculate  a  potential  barrier  to  Internal  rotation  of  the 
diboron  tetrachloride  molecule.  The  heat  capacities 
of  tetraborane  (B^H^)  were  measured  in  the  region 

from  13.37TC  to  170.21*K.  In  addition,  the  heat  of  fusion, 
melting  point,  and  vapor  pressures  in  the  region  from 
176.08*K  to  216.08*K  were  determined.  The  reducing 
action  of  complex  hydrides  on  carbon-sulfur  compounds 
was  studied,  both  in  the  presence  and  absence  of  sol¬ 
vent.  In  all  cases,  sym-trithiane  (the  trimer  of  thio- 
formaldehyde)  was  the  major  carbon-containing  prod¬ 
uct.  In  moat  cases,  stoichiometries  differing  some¬ 
what  from  Integral  ratios  were  encountered,  and,  on 
the  basis  of  product  distributions,  reaction  schemes  in¬ 
volving  parallel  processes  have  been  proposed.  A  rel¬ 
atively  short  time  was  devoted  to  a  study  of  possible 
improvements  in  the  discharge  process  for  the  prepara¬ 
tion  of  diboron  tetrachloride.  In  addition,  measurements 
of  the  stability  of  diboron  tetrachloride  at  room  tem¬ 
perature  were  carried  out.  The  production  of  boron- 
containing  polymers  through  discharge-tube  reactions 
between  boron  halides  and  carbon  monoxide  was  investi¬ 
gated.  With  trichloroborane,  a  material  of  the  compo¬ 
sition  (BClj-2CO)x  resulted.  This  material  acted  as  a 

thickening  agent  (or  water,  and  its  chlorine  content 
was  not  readily  hydrolizable. 


PSU. 09:001 

Pennsylvania  State  U.  Dept,  of  Chemistry,  University 
Park. 

SYNTHESIS  OF  SEQUESTERING  AGENTS  AND  MEAS¬ 
UREMENT,  by  W.  C.  Fernellus.  Dec.  1956,  62p.  incl. 
diagrs.  tables,  refs.  (AFOSR-TR-57-18)  (AF  18(600)- 
446)  AD  120456  Unclassified 

A  number  of  iminodiacetic  acids  and  iminodlproplonic 
acid  were  prepared.  Two  of  these  are  compounds  not 
elsewhere  described:  t-amyliminodiacetic  acid  and  3- 
methyl-3-nitrobutyllminodlacetic  acid.  The  reaction 
of  o-chloropropionic  acid  with  amines  failed  to  give 
diacids,  only  monoacids.  Such  acids  of  2-methoxy- 
ethylamlne,  3-hydroxypropylamine  and  3-methoxypropyl- 
amlne  were  prepared.  The  experimental  results  to¬ 
gether  with  those  in  the  literature  are  summarized  and 
discussed  under  the  topics:  synthesis  of  acids,  dissoci¬ 
ation  constants,  formation  constants,  and  Isolation  of 
metal  derivatives.  An  extensive  bibliography  of  foreign 
and  domestic  references  is  Included  covering  a  time 
period  from  1869-1956. 


PSU.10:001 

Pennsylvania  State  U.  Dept,  of  Chemistry,  University 
Park. 

DISCHARGE-INDUCED  REACTIONS  OF  BORON  HAL¬ 
IDES  WITH  SOME  NONMETALUC  OXIDES,  by  R.  M. 
Rosenberg  and  T.  Wartik.  [1958]  153p.  incl.  diagrs. 
tables,  refs.  (AFOSR-TN-58-979)  (AF  49(638)86;  contin¬ 
uation  of  AF  18(600)31.1)  AD  206769  Unclassified 

An  investigation  was  undertaken  of  the  discharge  chem¬ 
istry  of  B  compounds  in  order  to  understand  the  behav¬ 
ior  of  these  substances  and  to  develop  new  or  Improved 
synthetic  methods.  The  behavior  of  the  trlhalldes  of  B 
(except  the  trlodlde)  and  of  diboron  tetrachloride,  sepa¬ 
rately  and  in  the  presence  of  nonmetallic  oxides,  was 
Investigated  in  an  ozonizer-type  discharge.  Of  the  2- 
component  systems,  trichloroborane  (BClj)-CO  wis  ex¬ 
amined  most  extensively.  The  major  discharge  product 

from  the  reaction  of  2BC1.  +  CO  — ■>  B.Ci.  +  COCi, 

3  2  4  2 

was  a  nonvolatile  film  deposited  on  the  discharge  tube 
walls.  The  reaction  of  BClj  and  COj  produced  a  solid 

which  contained  no  C  and  which  was  deposited  on  the 
tube  walls.  Discharge  studies  of  the  single  components, 
CO,  COj,  SOj,  and  N,  were  used  to  establish  the  behav¬ 
ior  of  these  pure  substances  in  the  type  of  apparatus 
used  in  these  Investigations.  The  systems  BFj-CO  and 

BBrj-C'O  were  also  studied.  The  order  of  stability  with 
respect  to  reaction  in  the  discharge  was  BFj  -  BClj  > 
BBr  j.  The  reaction  of  C  jOj  and  BClj  produced  a 
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mixture  of  polymerized  C ^0^  and  a  CjO^-BClj  adduct, 

the  latter  bearing  little  physical  or  chemical  resem¬ 
blance  to  the  CO-BClj  film.  A  new  method  was  devel¬ 
oped  which  permitted  the  determination  of  B,  Cl,  and  C 
from  a  single  sample  of  a  compound  containing  these 
elements.  (ASTIA  abstract) 


PSU.05:005 

Pennsylvania  State  U.  Field  Emission  lab.,  University 
Park. 

FIELD  DESORPTION  BY  ALTERNATING  FIELDS. 

AN  IMPROVED  TECHNIQUE  FOR  FIELD  EMISSION 
MICROSCOPY,  by  E.  C.  Cooper  and  E.  W.  Milller. 
[1958]  [4]p.  incl.  lllus.  dlagrs.  refs.  (AFOSR-TN-57- 
738)  (AF  18(600)672)  AD  202329  Unclassified 

Also  published  in  Rev.  Sclent.  Instruments,  v.  29:  309- 
312,  Apr.  1958. 

The  inclusion  of  field  desorption  lr  field  emission  mi¬ 
croscopy  yields  additional  inforr,  ition  on  adsorption 
systems  and  easily  produces  clean  surfaces  of  metal 
tips  without  the  appUcation  of  heat.  An  alternating 
field  technique  is  described  using  a  dc-biased  ac  power 
supply  for  providing  the  desorption  field  during  the 
positive  portion  of  the  cycle  and  allowing  the  observa¬ 
tion  of  the  field  electron  image  during  the  negative 
portion.  Ion  and  electron  current  during  one  cycle  are 
calculated  for  a  tungsten  tip.  Patterns  from  clean 
nickel,  iron,  and  copper  are  shown.  (Contractor's 
abstract) 


PSU.05:006 

Pennsylvania  State  U.  Field  Emission  Lab.,  University 
Park. 

PSEUDOSPIRALS,  IMPERFECT  STRUCTURES  AND 
CRYSTAL  HABIT  PRODUCED  BY  FIELD  EVAPORA¬ 
TION  OF  METAL  CRYSTALS,  by  E.  W.  Milller.  Oct. 

18,  1957,  rev.  Feb.  24,  1958  [ll]p.  incl.  illus.  refs. 
(Technical  rept.  no.  7)  (AFOSR-TN-57-739)  (AF  18- 
(600)672)  AD  211081  Unclassified 

Also  published  in  Acta  Metallurgies,  v.  6:  620-630, 

Sept.  1958. 

Spiral-like  structures  are  frequently  observed  when  the 
tip  of  a  field  emission  microscope  is  subjected  to  field 
evaporation  at  elevated  temperatures.  Close  inspection 
of  tips  of  various  metals  with  the  field  ion  microscope 
reveals  that  these  structures  are  pseudo  spirals,  ap¬ 
pearing  as  a  result  of  eccentric  bunching  of  complete 
low  index  net  planes,  without  requiring  the  presence  of 
a  screw  dislocation.  The  extremely  large  stress  of  the 
field  causes  various  dislocations  to  move  towards  and 
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to  pile  up  at  the  surface,  where  they  can  be  seen  in  the 
ion  image.  A  picture  is  shown  of  the  atomic  arrange¬ 
ment  at  a  low  angle  twin  boundary  in  a  tungsten  crystal 
parallel  to  the  [100]-zone.  Field  evaporation  carried  out 
at  temperatures  below  the  range  where  imperfections 
can  move  to  the  surface  may  yield  perfect  surfaces. 
Their  habit  is  characterized  by  a  rounded-off  shape, 
with  the  radius  curvature  varying  in  the  same  sense  as 
the  work  function  of  the  particular  crystallographic  re¬ 
gion.  The  field  strength  for  evaporation  of  tungsten  at 
practically  zero  temperature  is  measured  to  be 

9  8 

1  x  10  v/cm  on  the  111  plane  and  8  x  10  v/cm  on  the 

Oil  plane,  in  agreement  with  the  theory.  Crystal  sur¬ 
faces,  as  obtained  by  low  temperature  evaporation  at 
slightly  lower  field  strengths,  are  also  shown  for  plati¬ 
num,  iridium  and  rhenium.  (Contractor's  abstract) 


PSU. 05:007 

Pennsylvania  State  U.  [Field  Emission  Lab.]  University 

Park. 

AN  ATTEMPT  TO  DETECT  POLARIZATION  OF 
HELD  EMITTED  ELECTRONS,  by  W.  T.  Pimbley  and 
E.  W.  Milller.  [1957]  [l]p.  (AF  18(600)672) 

Unclassified 

Presented  at  the  Field  Emission  Symposium,  Penn. 

State  U.,  University  Park,  June  27-29,  1957. 

Under  certain  conditions,  it  is  conceivable  that  the  elec¬ 
trons  emitted  from  a  field  emission  tip  are  polarized. 

An  experiment  designed  to  detect  such  a  polarization  is 
described.  Mott  relativistic  scattering  of  electrons 
from  heavy  nuclei  is  used  to  detect  the  polarization. 

The  tube  has  a  provision  for  electrostatically  shifting 
the  image  of  the  emitter  surface  in  two  coordinates 
over  a  probe  hole  in  the  screen,  so  that,  for  example, 
each  corner  of  a  molecule  quadruplet  can  be  examined 
separately.  The  electron  beam  is  then  accelerated  to 
above  100  kv  and  scattered  from  a  gold  foil.  The  dis¬ 
tribution  of  the  scattered  electrons  is  recorded  photo¬ 
graphically  with  the  help  of  a  cylindrical  fluorescent 
screen.  Results  are  expected  as  soon  as  some  difficul¬ 
ties  from  spurious  emission  between  the  accelerator 
electrodes  are  overcome.  (Contractor's  abstract) 
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NEW  TECHNIQUE  FOR  FIELD  EMISSION  MICROSCOPY 
OF  NON- REFRACTORY  METALS  (Abstract),  by  E.  C. 
Cooper  and  E.  W.  MUller.  [1957]  [l]p.  (AF  18(600)672) 

Unclassified 

Presented  at  the  Field  Emission  Symposium,  Penn. 

State  U,,  University  Park,  June  27-29,  1957. 
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Field  desorption  Is  an  effective  means  of  perfectly 
cleaning  the  surface  of  a  field  emitter.  If  the  field 
emission  microscope  is  operated  with  ac,  it  is  possible 
to  observe  the  progress  of  field  desorption  by  increas¬ 
ing  the  positive  half  wave  independently  from  the  image 
forming  negative  half  wave.  A  power  supply  for  these 
requirements  is  described.  T7ie  method  allows  the 
study  of  the  dynamics  of  field  desorption  of  surface 
films.  The  binding  force  to  the  substrate  can  be  gradu¬ 
ally  reduced  to  zero,  while  the  mutual  attraction  of  the 
adsorbed  particles  remains  essentially  unchanged.  As 
an  example  the  desorption  of  hydrogen  and  nitrogen  from 
iridium  and  the  effect  of  the  cohesive  forces  within  the 
film  is  shown.  The  production  of  perfectly  clean  sur¬ 
faces  by  controlled  field  evaporation  of  several  surface 
layers  of  the  tip  metal  itself  makes  it  possible  to  easily 
obtain  patterns  from  soft  metals  like  nickel,  iron,  and 
copper  as  well  as  high  melting  metals.  The  patterns  ob¬ 
tained  by  field  evaporation  are  slightly  different  from 
the  common  annealed  form  because  of  perfect  develop¬ 
ment  of  high  index  planes  and  a  local  field  enhancement 
factor  specific  to  the  various  crystal  planes. 
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Pennsylvania  State  U.  [Field  Emission  Lab.]  University 
Park. 

RECENT  WORK  IN  FIELD  ION  MICROSCOPY  (Ab¬ 
stract),  by  E.  W.  Miiller.  [1957]  [l]p.  (AF  18(600)672) 

Unclassified 

Presented  at  the  Field  Emission  Symposium,  Penn. 

State  U.,  University  Park,  June  27-29,  1957. 

An  experimental  study  of  the  resolution  under  various 
conditions  shows  that  by  far  the  best  results  are  ob¬ 
tained  with  helium  ions  and  liquid  hydrogen  cooling. 

Rows  of  adjacent  atoms  with  2.74A  separation  are  re¬ 
solved  on  the  111-zone  lines  of  tungsten.  For  demon¬ 
stration  purposes  the  helium  ion  microscope  can  be 
cooled  by  liquid  nitrogen  or  better  solid  nitrogen,  and 
still  resolves  the  single  lattice  steps  and  Individual 
alums  uii  iuF.ii  iudex  .lit, to.  With  hydrogen  i-ns  une 
needs  only  half  the  field  strength,  so  that  metals  as 
soft  as  copper  can  be  observed.  However,  the  resolution 
at  21“K  is  not  better  thar  4.SA.  There  seen*  to  be  only 
a  slight  improvement  when  the  temperature  is  lowered 
to  13‘K.  Deuterium  ions  give  better  resolution  than  hy- 
dr  yen  i  n*  but  difficulties  arising  from  adsurpfion 
are  inconvenient.  A  number  of  pictures  of  tungsten  and 
rhenium  surfaces  with  various  degrees  of  disorder, 
from  cold  worked  and  otherwise  disturbed  structures 
ove!  field  pioduced  pseudu  spirals  to  high  awiealed  and 
field  desorbed  perfect  surfaces  are  discussed.  Work 
with  the  helium  ion  microscope  is  facilitated  by  a  new 
design  with  easily  replaceable  tips. 


PSU.05:010 

Pennsylvania  State  U.  [Field  Emission  Lab.]  University 
Park. 

STUDY  OF  MOLECULE  PATTERNS  IN  THE  FIELD 
EMISSION  MICROSCOPE  (Abstract),  by  A.  J.  Melmed  and 
E.  W.  MUller.  [1957]  [l]p.  (AF  18(600)672) 

Unclassified 

Presented  at  the  Field  Emission  Symposium,  Penn. 

State  U.,  University  Park,  June  27-29,  1957. 

Since  the  nature  of  molecule  patterns  is  still  not  under¬ 
stood,  a  series  of  experiments  was  carried  out  to  find 
new  facts.  The  best  substance,  experimentally,  was 
phthalocyanine.  Cooling  the  tip  with  liquid  nitrogen  or 
liquid  hydrogen  gives  extremely  clear  and  stable  pat¬ 
terns,  and  almost  always  quadruplets  on  clean  tungsten 
at  low  coverages.  There  is  a  distinct  preference  of 
adsorption  sites  with  respect  to  the  crystal  planes  of 
the  substrate,  and  perfect  alignment  of  the  molecule  pat¬ 
terns  with  the  lattice  direction.  Appearance  and  orien¬ 
tation  depend  upon  lattice  constant  and  crystal  structure 
of  the  substrate  as  investigated  with  W,  Ta,  Re,  and  Ir. 
The  effect  of  high  field  strengths  on  the  stability  (per¬ 
sistence)  was  observed  as  a  preparation  for  depicting 
the  molecules  with  the  field  ion  microscope.  Superim¬ 
posed  electron  and  ion  images  of  phthalocyanine  were 
observed  using  an  alternating  current  method.  Some 
hydrogen  Ion  images  were  photographed  showing  small 
doublets  where  the  electron  images  were  large  doublets. 
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Pennsylvania  State  U.  [Field  Emission  Lab.]  University 
Park. 

ATOMS  VISUALIZED,  by  E.  W.  MUller.  [1957]  [10]p. 
incl,  illus.  diagrs.  [AF  18(600)672]  Unclassified 

Published  in  Sclent.  Amer.,  v.  196:  113-122,  June  1957. 

This  pver  shows  that  the  Held  tu.  mlCTuStupe  makes 
pictures  of  atoms  in  a  metal  crystal  by  accelerating 
positive  ions  from  a  fine  needle  of  the  metal  to  a  fluor¬ 
escent  screen.  Ar  actual  photograph  i«  shown  ot  Individ¬ 
ual  atoms  —  tungsten  atoms  on  a  needle  tip  a  thousand 
times  finer  than  the  tip  of  an  ordinary  pin.  The  photo¬ 
graph  was  taken  by  an  instrument  (U>e  field  Ion  micr  >- 
scope),  which  is  an  improved  version  of  the  field  emis¬ 
sion  microscope  that  was  introduced  by  the  author  in 
1936.  A  description  of  the  field  emission  microscope 
and  results  ul  its  usage  are  presented.  Tht  principal 
features  of  the  field  ion  microscope  (a  modification  of 
the  field  emission  microscope)  are  discussed  and  de¬ 
picted  diagrammatically.  The  new  techniques  employed 
in  observing  atoms  have  permitted  one  to  study  metals 
at  the  atomic  ievel  with  a  precision  never  before  possi¬ 
ble.  So  far,  good  images  have  been  obtained  only  of 
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metals  such  as  tungsten,  rhenium,  tantalum  and  molyb¬ 
denum  and  some  of  the  thin  highly  refractory  ailoys— 
carbides  and  aiioys.  The  technique  at  present  is  lim¬ 
ited  to  the  very  hard  metals. 


PSU. 05:012 

Pennsylvania  State  U.  [Field  Emission  Lab.]  University 
Park. 

[OPERATING  CONDITIONS  OF  THE  LOW  TEMPERA¬ 
TURE-HELD  ION  MICROSCOPE]  Betriebsbedingungen 
des  Tieftemperatur-Feidionenmlkroskopes,  by  E.  W. 
MUiier.  [1957]  [7]p.  inci.  iiius.  diagr.  [AF  18(600)672] 

Unclassified 

Published  in  Ann.  Physlk,  v.  20:  315-321,  Juiy  15,  1957. 

Two  methods  are  described  for  the  measurement  of  the 
iongitudinai  and  transverse  nuciear  paramagnetic  re¬ 
laxation  time.  It  is  shown  that  the  technique  known  as 
the  Hahn  spin-echo  method  aiiows  measurement  of  the 
iongitudinai  relaxation  time  over  a  practically  unlimited 
region  after  iong  times,  whiie  for  the  measurement  of 
the  transversal  relaxation  time  the  seif  diffusion  sets  an 
upper  limit.  The  influence  of  the  self-diffusion  is  elim¬ 
inated  through  the  use  of  impulses  of  definite  breadth 
and  intensity  by  Carr-Purceii's  method,  by  means  of 
which  arbitrarily  long  times  become  measurable.  In 
contrast  to  the  Hahn  method  the  measurement  is  strong¬ 
ly  dependent  upon  small  maladjustments,  which  makes 
the  measurement  of  relaxation  times  less  accurate. 


PSU.05:013 

Pennsylvania  State  U.  Fteid  Emission  Lab.,  University 
Park. 

STUDY  OF  PHTHALOCYANINE  AND  SOME  OTHER 
PLANAR  MOLECULES  IN  THE  HELD  EMISSION  MI¬ 
CROSCOPE,  by  A.  J.  Meimed.  Juiy  1958,  68p.  inci. 
iiius.  diagrs.  tabie,  refs.  (AFOSR-TN-58-646) 

(AF  18(600)672)  AD  162178  Unclassified 

Aiso  published  in  Jour.  Chem.  Phys.,  v.  29:  1037-1041, 
Nov.  1 S o 8.  (Title  varies) 

An  improved  technique  for  studying  organic  substances 
in  the  fieid  emission  microscope  is  described,  in  which 
the  field  emitter  is  kept  at  a  iow  temperature  during 
observations.  Fieid  emission  patterns  of  organic  mole¬ 
cules  such  as  phthaiocyanine  or  flavanthrcne  show  im¬ 
proved  stability  when  the  tip  temperature  is  iowered. 

No  prior  contamination  or  buildup  is  necessary  for  the 
production  of  typicai  quadruplet  or  doublet  patterns. 
Upon  heating  or  ion  bombardment  the  moiecuie  patterns 
may  disappear  in  several  distinct  steps  of  sice  and  in¬ 
tensity.  On  the  average  13  phthaiocyanine  or  2  flavan- 
threne  moiecuies  must  strike  the  tip  to  produce  one  pat¬ 
tern.  These  observations  suggest  that  the  substances 
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studied  here  evaporate  and  arrive  at  the  tip  as  poly¬ 
merized  units  consisting  of  two  to  six  moiecuies.  Fieid 
desorption  and  hydrogen  ion  images  of  Cu-phthaiocya- 
nine  on  tungsten  and  platinum  are  investigated.  Finally, 
a  mechanism  for  moiecular  image  formation  is  proposed. 
(Contractor's  abstract) 


PSU. 05:014 

Pennsylvania  State  U.  Held  Emission  Lab.,  University 
Park. 

THEORETICAL  AND  EXPERIMENTAL  TOTAL-ENERGY 
DISTRIBUTION  OF  HELD  EMITTED  ELECTRONS,  by 
R.  D.  Young.  Dec.  1958,  44p.  inci.  diagrs.  tabies.  (Tech¬ 
nical  rept.  no.  9)  (AFOSR-TN-58-1136)  (AF  18(600)672) 
AD  208085  Unclassified 

Also  published  in  Phys.  Rev.,  v.  113:  i  10- 1 14,  Jan.  1, 

1959. 

The  energy  distribution  measurement  was  employed  to 
study  the  electronic  band  structure  in  metals  and  semi¬ 
conductors.  When  the  energy  analyzer  was  improved  to 
carry  out  this  study,  the  measured  energy  distribution 
was  much  narrower  than  predicted  by  the  existing  nor¬ 
mal-energy  distribution  theory.  Further  investigation 
revealed  that  the  retarding  potential  energy  analyzer  em¬ 
ployed  measures  the  total  electron  energy  rather  than 
the  energy  associated  with  the  component  of  velocity  nor¬ 
mal  to  the  surface.  The  Fowier-Nordheim  equation  was 
derived  in  a  new  way  to  preserve  the  distribution  In  to¬ 
tal  energy  of  fieid  emitted  electrons.  A  similar  deriva¬ 
tion  was  made  for  thermionic  emission.  A  striking  mir¬ 
ror  image  symmetry  was  found  between  the  normal-en¬ 
ergy  thermionic  emission  and  the  totai-energy  field  emis¬ 
sion  energy  distributions.  A  similar  symmetry  was  noted 
between  the  totai-energy  thermionic  and  normal-energy 
field  emission  energy  distributions.  Further  analysis  in¬ 
dicated  that  the  widths  of  the  energy  distributions  are  the 
same.  This  means  that  field  emission  and  thermionic 
emission  are  on  an  equai  footing  in  cases  where  energy 
distribution  contributes  to  vacuum  tube  noise  or  to  chro¬ 
matic  aberration  in  electron  optics.  Energy  distribution 
measurements  at  liquid  hydrogen,  iiquid  nitrogen  and 
room  temperature  were  found  to  agree  with  the  new 
theory.  (ASTIA  abstract) 


PSU. 05:015 

Pennsylvania  State  U.  [Fieid  Emission  isb.)  University 
Park. 

SURFACE  STRUCTURE  OF  FIELD  EVAPORATED  MET¬ 
AL  CRYSTALS  (Abstract),  by  E.  W.  Muiier  and  J.  F. 
Muison.  [1958]  [ l]p.  [AF  18(600*672]  Unclassified 

Presented  at  meeting  oi  the  Anier.  Phys.  Soc.,  New  York, 
Jan.  29- Feb.  1,  1958. 
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Pubilshed  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3:  69, 
Jan.  29,  1958. 

Low-temperature  field  evaporation  of  refractory  metal 
tips  produces  the  cleanest  surfaces  of  atomically  per¬ 
fect  smoothness.  Unlike  the  heat  of  vaporization  of 
neutral  atoms,  the  work  to  remove  ions  from  a  surface 
depends  upon  the  crystallographic  orientation  because 
of  the  variation  of  the  thermionic  work  function.  The 
habit  of  the  end  form  of  a  field  evaporating  metal  crys¬ 
tal  is  characterized  by  a  rounded  off  shape  with  the  ra¬ 
dius  of  curvature  varying  in  the  same  sense  as  the  work 
function  ol  the  considered  region.  At  practically  zero 
temperature,  the  actual  field  strength  for  evaporation 
of  tungsten  ions  from  the  111  piane  is  measured  to  be 
1  billion  v/cm,  and  for  the  110  piane,  800  million  v/cm, 
in  agreement  with  the  image  force  theory.  High  reso¬ 
lution  ion  microscope  pictures  of  field  evaporated  sur¬ 
faces  of  tingsten,  rhenium,  iridium,  platinum,  and  plat¬ 
inum-rhodium  alloy  with  either  perfect  or  Imperfect 
structures  are  presented.  The  controlled  evaporation 
at  21CK  of  individual  atoms  and  single  net  planes  of  a 
platinum  crystal  will  be  shown  in  a  short  16-mm  movie 
film. 


PSU.05:016 

Pennsylvania  State  U.  [Field  Emission  Lab.]  University 
Park. 

EXTREME  STRESS  CONDITIONS  AT  THE  TIP  CRYS¬ 
TAL  OF  THE  HELD  ION  MICROSCOPE  (Abstract),  by 
E.  W.  Mtlller.  [1958]  [l]p.  [AF  18(600)672] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Ithaca, 

N.  Y„  June  19-21,  1958. 

Pul-ished  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v,  3:  265, 
June  13,  1958. 

The  tip  crystal  in  a  field  ion  microscope  is  under  a  ra¬ 
il  2 

dial  stress  of  10  dynes/c:n  or  more.  If  dislocations 
are  absent,  this  stress  does  not  exceed  the  strength  of 
W,  Re,  Mo,  Ta,  Ir,  Pt,  Zr,  Si,  and  C  and  perhaps  a  few 
other  metils.  The  limitation  for  the  observation  in  the 
FIM  is  set  by  field  evaporation  of  individual  ionized 
surface  atoms,  the  rate  of  evaporation  becoming  rather 
fast  towards  the  end  of  the  foregoing  list  when  He  ions 
are  used.  Since  the  radial  stress  can  also  be  considered 
5 

as  a  negative  pressure  of  10  atm,  regional  phase  tran¬ 
sitions  to  a  lower  density  lattice  might  occur,  if  dislo¬ 
cations  are  introduced,  the  gradient  of  stress  towards 
the  shank  may  cause  slip,  since  in  general  the  slip 
planes  are  inclined  to  the  tip  axis.  This  is  not  true  for 
rhenium,  where  the  basal  plane  as  the  only  slip  plane 
was  always  found  to  be  parallel  to  the  tip  axis.  Motion 
of  oislocations  and  slip  of  parts  of  the  crystal  can  be 


observed  continuously  in  high  resolution  while  the  stress 
is  made  alternating  by  superimposing  an  ac  component 
to  the  dc  field.  This  is  a  novel  method  for  studying  fa¬ 
tigue. 


PSU.05:017 

Pennsylvania  State  U.  [Field  Emission  Lab.]  University 
Park. 

FIELD  ION  MICROSCOPE  IMAGES  OF  PLATINUM 
SURFACES  (Abstract),  by  E.  W.  MUller.  [1958]  [l]p. 
[AF  18(600)672]  Unclassified 

Presented  at  meeting  of  the  Electron  Microscope  Soc. 
Amer.,  Santa  Monica,  Calif.,  Aug.  7-9,  1958. 

Published  in  Jour.  Appl.  Phys.,  v.  29:  1625,  Nov.  1958. 

Although  platinum  Is  nut  a  metal  with  a  very  high  melt¬ 
ing,  the  rate  of  field  evaporation  of  Pt  ions  is  relatively 
low  because  of  its  high  ionization  potential.  It  is  there¬ 
fore  pvselV  le  to  obtain  steady  high  resolution  helium 
ion  images  of  perfect  crystals  and  of  surfaces  with  dis¬ 
locations. 


PSU.06:007 

Pennsylvania  State  U.  Field  Emission  Lab.,  University 
Fark. 

STUDY  OF  ATOMIC  STRUCTURE  OF  METAL  SUR¬ 
FACES  IN  THE  FIELD  ION  MICROSCOPE,  by  E.  W. 
Miilier.  Mar.  1957,  6p.  incl.  iilus.  diagrs.  refs.  (Tech¬ 
nical  rept.  no.  3)  (A  FOSR-TN-57-120)  (AF  18(600)673) 
AD  120474  Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  28:  i-6,  Jan. 

TSTl 

Details  of  the  image  formation  in  the  low  temperature 
field  ion  microscope  are  discussed.  The  hopping  height 
of  (he  rebounding  gas  atom,  which  depends  on  the  atom’s 
polarizability,  the  tip  temperature,  tip  radius,  and  field, 
is  significant  for  the  resolution.  Photographs  of  tung¬ 
sten  and  rhenium  surfaces  with  the  atomic  lattice  re¬ 
solved  and  in  different  states  of  disorder  are  presented. 
A  color  printing  technique,  which  permits  finding  quick¬ 
ly  a  few  displaced  atoms  among  the  many  thousand  that 
are  visible,  is  described. 


PSU.07:008 

Pennsylvania  State  U.  X-Ray  and  Crystal  [Analysis]  Lab., 
University  Park. 

THE  CRYSTAL  STRUCTURE  OF  PYR1DINIUM 
REINECKATE,  by  Y.  Takeuchi  and  R.  Pepinsky.  f  1957 ] 
iv.  incl.  Ulus,  diagrs.  tables.  (Sponsored  Jointly  by 
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Air  Force  Office  of  Scientific  Research  under  AF  18- 
(600)1556  and  Office  of  Naval  Research  under  N6onr- 
26916)  Unclassified 

Published  In  Zeltschr.  Krist.,  v.  109:  29-41,  July  1957. 

Crystals  of  pyrldlnlum  relneckate,  CjHgNH-(Cr(NCS)^ 

(NHjlj],  are  monoclinic  with  space  group  A2/a.  The  unit 

cell  has  dimensions  a  =  15.52  A;  b  -  7.64  A;  c  »  14.64  A; 
9  -  102.4°,  and  contaTns  four  formula  units.  The  struc¬ 
ture  was  determined  by  the  use  of  two-dimensional 
Fourier  syntheses.  The  chromium  atom  of  the  relnec¬ 
kate  radical  is  at  a  center  of  symmetry.  The  pyridini- 
um  Ion,  which  lies  on  the  two-fold  axis,  Is  surrounded  by 
twelve  sulfur  atoms.  Four  of  the  sulfur  atoms  coordi¬ 
nate  to  the  pyridinium  nitrogen,  with  two  distances  of 
3.36  A  and  two  of  3.80  A.  Mean  values  of  bond  lengths 
in  the  reineckate  ion  are  Cr  -  N,  1.95  A;  N  -  C,  1.15  A; 

C  -  S,  1.76  A.  Distances  within  the  pyridinium  ion  are 
C  -  C,  1.40  A;  C  -  N,  1.35  A.  The  x-ray  crystallography 
of  a  few  other  organic -base  reineckates  is  reported. 
(Contractor's  abstract) 


PSU.07:009 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

X-RAY  AND  THERMAL  STUDIES  OF  ORDER- DISORDER 
PHASE  TRANSITIONS  IN  SOME  COMPLEX-ION  SALTS 
(Abstract),  by  N.  |R.  Jstemple,  Y.  Okaya  and  others.  |Nov. 
1957]  [2]p.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(800)1556  and  Signal 
Corps  Engineering  Labs,  under  DA  36-039-SC-72385) 

Unclassified 

Presented  at  Pittsburgh  Diffraction  Conference,  Pa., 

Nov.  6-8,  1957. 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  29- Feb.  1,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3. 

59,  Jan.  29.  1958. 

New  order -disorder  transitions  have  been  found  in  the 
cubic  crystals  of  [Co(NHj)g](C10^)j.  ]Co(NHj)g](BF^)j, 

!Co(NH3)6]S04Br,  and  !Co(NH3yi20](C10<)3.  In  these, 

the  large  complex  ion  dominates  the  packing  of  the 
structures,  and  the  sniailer  ions  have  some  freedom  in 
position  and  orientation.  The  transitions  have  been  ex¬ 
amined  optlcaiiy,  by  x-rays,  and  thermally.  The  ordered 
phase  has  a  superstructure  lattice  with  cell  constant 
twice  that  of  the  disordered  phase.  Remaining  short- 
range  order  in  the  disordered  phase  is  studied  by  means 
of  diffuse  scat  ering  in  stationary-crystai  photographs 
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taken  with  filtered  CuKo  radiation.  The  transitions  are 
discussed  thermodynamically.  Similar  studies  are  re¬ 
ported  for  other  [Co(NHj)g]+++  salts. 


PSU. 07:010 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

X-RAY  ANALYSES  OF  SOME  COMPLEX-ION  STRUC¬ 
TURES,  by  Y.  Okaya,  R.  Pepinsky  and  others.  ( 1957] 

14p.  incl.  tables.  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  18(800)1556,  National 
Institutes  of  Health,  and  Office  of  Naval  Research) 

Unclassified 

Published  in  Acta  Crystallographies,  v.  10:  798-801, 

Dec.  10,  1957. 

The  crystal  structures  or  symmetries  of  a  variety  of 
complex  ion  compounds  are  presented.  The  substances 
include:  (1)  Cr  and  Fe  hexaurea  complexes,  (2)  sodium 
cobaltlnitrite  and  sodium  nltroprusside  dihydrate,  (3) 
hexammlnecobalt  (HI)  salts,  (4)  the  els  and  trana  dini- 
trobisethylenediamminecobalt  (HI)  nitrate,  (5) 

K.Co7CN).  and  related  salts,  (6)  cupric  and  nickelous 
3  b 

glycinates,  (7)  tetrahalogeno  divalent-metal  alkyl  amines, 
(8)  d-trls  ethylenediamlne  colbalt  (ni)-halide-d-t»r- 
trate-5H,0,  and  (9)  "engineered"  crystals.  A  table  list¬ 
ing  20  engineered  crystals  is  given  and  it  is  concluded 
that  the  packing  in  these  crystals  is  controlled  chiefly 
by  the  large  complex  ions  and  that  the  organic  ions  fill 
in  spaces  between  these  ions.  Furthermore  by  properly 
matching  the  ionic  sizes  and  shapes,  charges,  dipolar 
charaoter,  solubilities,  etc.  it  is  possible  to  exert  a  good 
deal  of  control  over  the  arrangement  of  the  organic  ions 
within  the  crystal. 


PSU. 07:011 

Pennsylvania  State  U.  [X-Ray  and  Crystal  Analysis  I-ab. ] 
University  Park. 

THERMAL  AND  X-RAY  STUDIES  OF  ORDER -DISORDER 
PHASE  TRANSITIONS  IN  SOME  CUBIC  HEXAMMINE- 
COBAI.T  an)  SALTS,  by  N.  R.  Stempie.  June  1957  |48]p. 
incl.  illus.  diagrs.  refs.  (Technical  rept.  no.  4)  (AFOSR- 
TN- 58-330)  (AF  18(600)1556)  AD  154  234 

Unclassified 

New  order-disorder  transitions  were  found  in  the  cubic 

crystals  of  the  [CofNIljlg]***  ion  and  the  ions  CIO^, 

BF^,  and  SO^Br  for  which  thermodynamic  properties  are 

discussed.  These  transitions  are  similar  to  those  found 
in  the  "engineered"  crystals  of  Pepinsky,  and  in  Agl  and 
AgjHgi^.  where  large  ions  also  dominate  the  packings 
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of  the  structure  and  smaller  Ions  have  some  freedom  In 
their  positions.  The  transitions  were  studied  both  by 
x-ray  and  thermal  measurements.  It  is  established  that 
the  ordered  phase  has  a  superstructured  lattice  with  the 
cell  constant  twice  that  of  the  disordered  phase.  Re¬ 
maining  ah.rt-rangi'  rdtr  in.  the  disordered  phase  is 
also  studied  by  means  of  the  maxima  in  the  diffuse  areas 
of  Laue  photographs  taken  with  filtered  CoK»  radiation. 
Tha  fcehavL  r  f  these  maxima  was  feurd  tc  be  similar 
to  that  in  binary  alloys.  (Contractor's  abstract,  modi¬ 
fied) 


PSU. 07:012 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

SCHEME  FOR  MICROCHEMICAL  IDENTIFICATION  OF 
ALKALOIDS,  PARTS  I  AND  U,  by  F.  Amelink,  tr.  by 
M.  L.  Willard,  ed.  by  R.  Peplnsky  and  J.  Lombard. 

Feb.  1,  19S7,  2v.  lncl.  dlagrs.  tables,  refs.  (Technical 
rept.  no.  3)  (AFOSR-TN-58-331)  (AF  18(600)1556) 

AD  154235  Unclassified 

This  work  deals  with  the  problem  of  identification  of  al¬ 
kaloids  and  related  synthetic  mediclnals  by  means  of 
mlcrochemlcal  reactions.  The  presentation  of  a  sim¬ 
ple  scheme  for  identification  la  a  major  contribution  to 
the  subject  area.  The  description  of  reagents  and  8 
general  reactions  Including  methods  of  crystallization 
precedes  the  treatment  of  95  alkaloids.  A  few  applica¬ 
tions  to  plant  materials  are  found  at  the  end  of  the  book. 
The  translation  emphasizes  the  aspects  of  (1)  x-ray  and 
crystal-chemical  investigations  of  salts  of  organic  ions 
and  complex  ions  and  (2)  application  of  the  principle  of 
"engineered  crystals**  for  preparation  of  crystalline  or¬ 
ganic  compounds  particularly  suited  to  x-ray  structure 
analysis.  An  extensive  bibliography  is  included. 


PSU.08:010 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

A  BRIDGE  FOR  ACCURATE  MEASUREMENT  OF 
FERROELECTRIC  HYSTERESIS,  by  H.  Diamant,  K. 
Drenck,  and  R.  Peplnsky.  [1S57]  [23]p.  lncl.  lllus. 
dlagrs.  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  [AF  16(603)35]  and  Signal  Corps 
Engineering  Labs,  under  [DA  36-039-SC-63233]) 

Unclassified 

Published  In  Rev.  Sclent.  Instruments,  v.  28:  30-33, 

Jan.  1957. 

A  new  instrument  was  designed  for  the  undistorted  dis¬ 
play  of  ferroelectric  hysteresis  loops  even  In  the  pres- 
'nce  of  relatively  high  conductivity.  The  electrical 
characteristics  of  a  sample  are  determined  directly 
from  dial  settings  and  meter  readings.  The  basic  circuit 


of  the  bridge  may  be  described  as  two  parallel  Sawyer 
and  Tower  circuits,  one  containing  the  sample  and  the 
other  containing  resistors  and  capacitors  for  the  com¬ 
pensation  of  conductivity  and  dielectric  constant  at  sat¬ 
uration.  The  compensated  hysteresis  loop  is  displayed 
on  an  coclUoacope  with  the  aid  A  a  calibrated  differential 
amplifier.  The  spontaneous  polarization  and  the  applied 
voltage,  as  well  as  the  coercive  field,  are  read  on  an 
electronic  peak-vcUmeur,  Ac  important  feature  tf  the 
bridge  is  that  measurements  are  Independent  of  the  fre¬ 
quency  and  waveform  of  the  applied  voltage.  (Contrac¬ 
tor's  abstract) 


PSU. 08:011 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

NEUTRON  DIFFRACTION  STUDY  OF  ORTHORHOMBIC 
BaTlOg,  by  G.  Shlrane,  H.  Danner,  and  R.  Peplnsky. 

[1957]  20p.  lncl.  dlagrs.  tables,  refs.  (In  cooperation 
with  Brookhaven  National  Lab.,  Upton,  N.  Y.)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  18(603)35,  Signal  Corps  Engineering  Labs,  under 
DA  36-039-SC-63233,  Atomic  Energy  Commission  under 
AT  (30-1)1516,  and  Office  of  Naval  Research  under 
N6onr-26916)  Unclassified 

Presented  at  Fourteenth  Pittsburgh  Diffraction  Con f., 

Oct.  31-Nov.  2,  1956,  Paper  no.  44. 

Published  in  Phys.  Rev.,  v.  105:  856-860,  Feb.  1,  1957. 

The  atomic  positio,is  of  ferroelectric  BaTiOj  in  its 

orthorhombic  phase  have  been  determined  by  a  single 
crystal  neutron  diffraction  analysis.  Pillar-shaped  crys¬ 
tals  with  their  major  axes  along  the  cubic  [110]  direction 
were  maintained  as  single  domains  by  the  application  of 
an  electric  field.  The  structure  deduced  can  be  viewed 
as  a  fram  ework  of  slightly  distorted  oxygen  octahedra, 
in  which  the  central  Ti  ions  are  displaced  towards  one 
of  the  octahedron  edges  (polar  axis)  by  0.13A.  The  Ba 
ions  are  also  shifted  in  the  same  direction  but  by  smal¬ 
ler  amount  of  0.07A.  A  comparison  of  this  structure 
with  that  of  the  tetragonal  phase  suggests  the  essential 
role  of  Ti  in  the  ferroelectrlclty  of  this  crystal  as 
treated  by  Slater.  (Contractor's  abstract) 


PSU.08:012 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

X-RAY  AND  NEUTRON  STRUCTURE  ANALYSIS  OF 
FERROELECTRIC  RHOMBOHEDRAL  Pb(ZrQ  75> 

Tl0  25)Oj  AT  ROOM  TEMPERATURE  (Abstract),  by  F. 

Unterleltner,  G.  Shlrane  and  others.  [1957]  [I]p. 
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(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  18(603)35,  Signal  Corps  Engineering 
Labs.,  and  Atomic  Energy  Commission)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Philadelphia,  Pa.,  Mar.  21-23,  1957. 

Published  In  Bull.  Amer.  Phys.  Soc.  Series  n,  v.  2: 
li7,  Mar.  21,  1957. 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Also  published  In  Bull.  Amer.  Phys.  Soc.,  Series  II, 


The  solid  solution  Pb(ZrQ  75>  TiQ  25)Oj  is  ferroelectric 

and  cmbohedral  at  room  temperature,  and  Is  cubic 
(perov<klte)  at  higher  temperature.  No  ferroelectric 
rhombohedral  structure  had  been  completely  established 
heretofore.  A  powder  x-ray  analysis  established  heavy 
atom  positions  In  this  rhombohedral  phase;  oxygen  posi¬ 
tions  were  determined  from  a  neutron  powder  pattern. 
The  space  group  is  R3m,  with  cell  constants  a  -  4. 11A, 
n  -  89*41'.  Atomic  coordinates  are;  Pb  at  (6,  6,  6), 
with  6  -  0.575;  (Zr,  Ti)  at  («,  (,  £),  with  £  -  0.040;  0  at 
(v,  0,  0),  (0,  >0),  (0,  0,  y)  with  y  =  0.520.  The  oxygen 
octahedra  surrounding  the  (Zr,  Ti)  atoms  are  only 
slightly  distorted,  and  atomic  displacements  are  of  the 
same  order  as  in  tetragonal  ferroelectric  PbTiOy 


PSU.08-.01 3 


PSU.08:0l4 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

ON  SOME  OLD,  NEW  AND  YE  T-UNDISCOVERED 
FERROELECTRICS  AND  OTHER  INTERESTING  DIELEC¬ 
TRICS  (Abstract),  by  R.  Pepinsky.  [1957]  [lip.  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  18(603)35,  Signal  Corps  Engineering  Labs., 
and  Atomic  Energy  Commission)  Unclassified 

Presented  at  meeting  of  Special  Technical  Conf.  on 
Solid-State  Dielectric  and  Magnetic  Devices,  (AIEE  and 
IRE),  Catholic  U.  of  America,  Washington,  D.  C.,  Apr. 
22-23,  1957. 

Eleven  crystal  chemical  classes  of  ferroelectrics  and 
antiferroelectrics  are  presently  known.  A  very  brief 
account  is  given  of  what  is  known  of  the  structures  and 
the  structural  mechanisms  of  transitions  in  these  crys¬ 
tals.  Directions  of  research  for  new  ferroelectrics  and 
antiferroelectrics  are  outlined.  These  include  some 
crystal-chemical  criteria  and  their  application;  reports 
of  some  old  and  some  new  crystal  transitions;  likely 
materials  to  be  examined;  some  useful  experimental 
techniques;  and  reasons  why  the  search  for  new  ferro¬ 
electrics  must  continue.  Some  other  interesting  di¬ 
electrics  are  discussed. 


PSU.08:015 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 


Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

CRYSTAL-CHEMICAL  MECHANISMS  IN  FERROELEC¬ 
TRICS  AND  ANTIFERROELECTRICS,  by  R.  Pepinsky. 
[1957]  [l]p.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(603)35,  Signal  Corps 
Engineering  Labs  under  DA  36-039-sc -63233,  Atomic 
Energy  Commission  under  AT(30-1)1516,  and  Brook- 
haven  National  Lab.)  Unclassified 

Presented  at  meeting  of  the  Phys.  and  Inorg.  Chem. 

Div.  of  the  Amer.  Chem.  Soc.,  Miami,  Fla.,  Apr.  7-12, 
1957. 

Published  in  131st  meeting  of  the  Amer.  Chem.  Soc. 
Abstracts  of  Papers,  1957,  p.  29-R  —  30-R. 

At  present  eleven  classes  of  ferro-  or  antiferroelectric 
crystals  are  well  established.  The  progress  made  in  the 
understanding  of  the  basic  properties  and  transition 
mechanisms  is  given  for  each  of  the  eleven  classes  as 
well  as  statements  concerning  needed  study. 


FERROELECTRIC  BEHAVIOR  OF  NH4Fe(S04)2’.l2H20 

(Abstract),  by  F.  Jona,  K.  Vedam  and  others.  [1957] 

[l]p.  (AF  18(603)35)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Washington,  D.  C.,  Apr.  25-27,  1957. 

A  re-investigation  of  the  dielectric  anomaly  which  occurs 
in  ammonium  iron  alum  at  low  temperatures  has  been 
carried  out.  The  dielectric  constant  is  about  6  at  room 
temperature,  and  rises  to  a  sharp  peak,  of  approximately 
60,  at  -185*C.  A  large  ac  field  applied  along  the  cubic 
[100]  direction  causes  the  appearance  of  double  hysteresis 
loops  above  and  close  to  the  transition  point,  indicative 
of  a  first-order  ferroelectric  transition,  as  observed  in 
2 

the  case  of  BaTiOj  .  In  a  60  cps  electric  field  of 

20  kv/cni,  the  double  loops  can  be  observed  within  a  range 
of  about  2’C  above  the  transition  temperature.  Ferro¬ 
electric  loops  appear  at  and  below  the  Curie  point,  but 
can  only  be  observed  in  a  temperature  range  1  to  2*  be¬ 
low  the  transition.  The  spontaneous  polar! ration  P  is 

2  8 

of  the  order  of  0.3  microcouiomb/cni  .  and  the  coercive 
field  about  20  kv/cni.  At  about  2“  below  the  Curie  point, 
the  hysteresis  loop  collapses  suddenly  to  a  narrow 
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ellipse.  This  indicates  that  the  motion  of  the  domain 
walls  is  hindered  and  the  coercive  field  is  far  larger 
than  the  breakdown  field.  The  behavior  of  the  crystal 
under  a  strong  ac  field  applied  along  the  cubic  [111] 
direction  is  such  that  the  crystal  acts,  if  the  transition 
were  of  the  second  order. 


PSU.08-.016 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab.. 
University  Park. 

FERROELECTR1C1TY  AND  STRUCTURE  OF  TRI¬ 
GLYCINE  FLUOBERYLLATE  AND  ISOMORPHS 
(Abstract),  by  R.  Peplnsky,  T'.  Okaya,  and  F.  Jona. 

[1957]  [l]p.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  aF  18(603)35  and  Signal  Corps 
Engineering  Labs.)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2: 

220,  Apr.  25,  1957. 

Tri-glycine  sulfate  and  selenate  have  previously  been 
observed  to  be  ferroelectric  and  now  tri-glycine  fluo- 
beryllate  which  is  lsomorphous  has  also  been  observed 
to  be  ferroelectric.  The  crystal  is  piezoelectric  below 
the  Curie  temperature  T£  -  75‘C.  Other  data  reported 

are:  coercive  field  is  5  kv/cm;  the  spontaneous  polarl- 
-6  2 

zation  is  P^  -  3.2  x  in'  cb/cm  ;  space  group  is  found 

to  be  P2j  below  the  Curie  temperature  and  P2j/m  above; 

and  the  unit  cell  dimensions  and  angles  are  similar  for 
all  three  substances.  The  x-ray  intensities  from  the 
sulfate  are  essentially  unaltered  above  and  below  T 

c 

and  the  fluoberyllate  shows  differences,  but  the  sele¬ 
nate  shows  stacking  disorder  along  a,  immediately  above 
T£.  The  crystal  structure  above  T^  is  such  that  one 

glycine  and  the  inorganic  anion  are  on  a  mirror  plane 
and  two  glycines  are  mirrored  across  the  plane.  H-bonds 
are  found  to  be  responsible  for  maintaining  the  structure. 
The  mirror  symmetry,  chiefly  of  H's,  disappears  below 
T  ,  producing  polarization  along  b.  Optically- active 

amino  acids  only,  and  acid-unstable  inorganic  anions, 
cannot  form  isomorphous  crystals. 


PSU.08:017 

Pennsylvania  State  U.  [X-Ray  and  Crystal  Analysis  lab.] 
University  Park. 

THEHMAI.,  DIELECTRIC  AND  OPTICAL  STUDIES  OF 
SOME  NEW  FERRO  ELECTRICS,  by  D.  R.  P.  Eastman. 
May  13,  1957,  43p.  incl.  diagr*.  refs.  (Sponsored  Jointly 


by  Air  Force  Office  of  Scientific  Research  under  AF  18- 
(603)35,  Signal  Corps  Engineering  Labs.,  and  Atomic 
Energy  Commission)  Unclassified 

The  dielectric,  crystallographic,  optical,  and  thermal 
properties  of  (NH4)2Cd2(SC>4)j  were  measured  in  order 

to  establish  the  thermodynamic  character  of  the  ferro¬ 
electric  transition  und  to  estimate  the  order  of  magnitude 
of  the  entropy  change  at  the  Curie  point.  At  room  tem¬ 
perature  the  crystal  is  cubic  with  a  =  10.360A  and  appar¬ 
ently  belongs  to  the  langbeinlte  class.  The  space  group 
is  P2j3  and  there  are  4  formula  units  per  cell.  The 

Curie  point  is  at  95  *  2*K  and  the  spontaneous  polariza- 

2 

tlon  along  the  [100]  direction  is  0.50  pc/cm  near  the 
transition  temperature.  The  direction  of  the  polar  axis 
in  the  ferroelectric  phase  is  along  the  [100]  direction. 
Saturated  ferroelectric  loops  can  only  be  observed  In  a 
temperature  range  of  4  to  5  degrees  below  the  Curie  tem¬ 
perature.  The  coercive  field  at  91*K  in  the  [100] 
direction  is  9.5  kv/cm  and  increases  rapidly  for  decreas¬ 
ing  temperatures  until  at  90 °K  it  exceeds  the  breakdown 
field.  The  heat  of  transition  at  the  Curie  point  is  the 
3 

order  of  10  cal/mole.  Measurements  of  the  thermal  ex¬ 
pansion  indicate  a  contraction  along  the  original  cube 
axis  as  the  point  is  passed  from  above.  The  symmetry 
of  the  low-temperature  phase  is  very  probably  monoclinlc. 


PSU.08:018 

Pennsylvania  State  U.  [X-Ray  and  Crystal  Analysis  Lab.] 
University  Park. 

X-RAY,  OPTICAL,  AND  DIELECTRIC  STUDIES  OF  THE 
LOW-TEMPERATURE  TRANSITION  IN  SODIUM 
NIOBATE,  by  J.  F.  Johns.  May  13,  1957  [30]p.  incl. 
diagrs.  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(603)35,  Signal  Corps 
Engineering  Labs.,  and  Atom<c  Energy  Commission 
under  AT(30  - 1 )  1 5 1 6)  Unc  lassified 

The  crystallographic  structure  cf  NaNbOj  is  investigated 

In  the  temperature  region  from  -167*C  to  room  tempera¬ 
ture  in  order  to  provide  a  crystal  model  for  this  sub¬ 
stance  which  has  been  reported  to  be  both  ferro-  and 
antiferroelectric.  The  room  temperature  structure  is 
found  to  be  orthorhombic.  At  -167*C  the  structure  is 
monoclinlc  with  probable  space  group  Cm  .  The  c  axial 
length  is  twice  that  of  the  pseudo-cubic  cell.  If  the 
doubling  of  the  c  axial  length  is  disregarded,  then  the 
structure  can  be  interpreted  as  rhombohedral.  At  about 
-?5*C  a  discontinuity  occurs  in  the  cell  axial  param¬ 
eters  and  cell  volume.  A  similar  discontinuity  occurs 
in  the  dielectric  constant  as  well  as  a  discontinuity  at 
about  -100*C.  A  model  for  the  low  temperature  phase 
of  the  NaNbOjis  presented.  A  second  room  temperature 

phase  of  the  crystal  is  reported. 
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PSU.08-.019 

Pennsylvania  State  U.  [X-Ray  and  Crystal  Analysis  Lab.] 
University  Park. 

SOME  NEW  X-RAY  AND  NEUTRON  STUDIES  OF  HY¬ 
DROGEN  BONDING  (Abstract),  by  R.  Pepinsky.  [1957] 
[5]p.  incl.  dlagr.  refs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(603)35,  Signal 
Corps  Engineering  Labs.,  and  Atomic  Energy  Commis¬ 
sion)  Unclassified 


The  dielectric  constants  measured  along  the  a  and  c 
axes  are  practically  temperature-independent.  In  the 
vicinity  of  the  Curie  point,  the  square  of  the  spontaneous 
polarization  increases  linearly  with  decreasing  tempera¬ 
ture.  The  transition  of  both  salts  is  of  the  second  order. 
Measurements  of  the  specific  heat  as  a  function  of  tem¬ 
perature  yield  AS  =  0.48  cal/mol  degree  for  tri-glycine 
sulfate,  and  AS  •  1.17  cal/mol  degree  for  tri-glycine 
fluoberyllate.  The  results  are  discussed  on  the  basis  of 
Mueller's  thermodynamic  theory  for  ferroelectric  tran¬ 
sitions.  (Contractor's  abstract) 


Presented  at  Symposium  on  Hydrogen  Bonding, 

Iniernat'l.  Union  of  Pure  and  Appl.  Chem.  and  Union  of 
Chem.  Soc.  of  Yugoslavia,  Ljubljana  (Yugoslavia), 

July  29- Aug.  2,  1957. 

The  structure  of  ferroelectric  Rochelle  salt  has  been 
solved  by  means  of  a  joint  x-ray  and  neutron  analysis. 
The  neutron  analysis  Involves  the  use  of  maps  con¬ 
structed  from  the  neutron  scattering  from  the  regular 
compound  and  one  in  which  the  hydrogen  has  been  re¬ 
placed  by  deuterium.  The  complete  hydrogen  bond  sys¬ 
tem  Is  described  and  the  contribution  of  the  hydrogen 
on  the  second  central  hydroxyl  group  of  the  tartrate  ion 
to  the  spontaneous  polarization  is  confirmed.  The  hy¬ 
drogen  positions  and  the  role  of  the  H-bond  in  the  anti- 
ferroelectric  transition  of  the  tetragonal  phase  of  ammo¬ 
nium  dihydrogen  phosphate  have  been  determined  by 
means  of  neutron  diffraction.  Tri-glycine  fluoberyllate, 
silver  g’.ycinate,  and  a  low-temperature  phase  of  methyl- 
ammonium  aluminum  sulfate  alum  are  found  to  be  ferro¬ 
electric.  Polarization  mechanisms  for  the  first  two  and 
the  crystallographic  structure  of  the  latter  are  given 
along  with  H-bonds  for  all  of  the  systems.  A  low-tem¬ 
perature  phase  of  ammonium  iodide  is  antiferroelectrlc 
for  which  the  transition  mechanism  and  bonding  is  de¬ 
scribed.  X-ray  methods  in  three  dimensions  have  been 
used  to  determine  the  structures  and  H-bonding  of  zinc- 
aspartate  tri-hydrate,  urea  phosphate,  and  cycloserine 
hydrochloride. 


PSU.08:020 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

DIELECTRIC  AND  THERMAL  STUDY  OF  TRI-GLYCINE 
SULFATE  AND  TRI-GLYCINE  FLUOBERYLLATE,  by 
S.  Hoshino,  T.  Mitsui  and  others.  [1957]  [4]p.  incl. 
diagrs.  refs.  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(603)35  and  Signal  Corps 
Engineering  Labs.)  Unclassified 

Published  in  Phys.  Rev.,  v.  107:  1255-1258,  Sept.  I, 

1957. 

The  small  field  dielectric  constants  measured  along 
the  b  crystallographic  axis  of  tri-glycine  sulfate  and 
tri-glycine  fluoberyllate  show  a  pronounced  anomaly 
at  the  Curie  temperature  of  48*C  and  70"C,  respectively. 


PSU. 08:021 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

FERROELECTRICITY  IN  AMMONIUM  MONOCHLORO- 
ACETATE,  by  R.  Pepinsky,  Y.  Okaya,  and  T.  Mitsui. 
[1957]  [l]p.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(603)35  and  Signal  Corps 
Engineering  Labs,  under  DA  36-030-sc-63233) 

Unclassified 

Published  in  Acta  Crystallographies,  v.  10:  600-601, 


The  room  temperature  form  of  ammonium  monochloro- 
acetate  is  found  to  exhibit  a  dielectric  anomaly  at  -150*C. 
The  crystal  shows  spontaneous  polarization  P  •  0.1 

2  * 

microcoul/cm  and  ferroelectric  hysteresis  below  this 

transition  temperature.  The  coercive  field  at  -170*C  is 
found  to  be  about  10  kv/cm  and  the  transition  is  appar¬ 
ently  of  first  order. 


PSU.08:022 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

FERROELECTRICITY  IN  GLYCINE  SILVER  NITRATE, 
by  R.  Pepinsky,  Y.  Okaya  and  others.  [1957]  [2]p.  incl. 
diagrs.  (Sponsored  jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  AF  18(603)35  and  Signal  Corps 
Engineering  Labs.)  Unclassified 

Published  in  Phys.  Rev,,  v.  107:  1538-1539,  Sept.  15, 

T55T 

Glycine  silver  nitrate,  NKjCH^COOH-AgNOj,  is  ferro¬ 
electric  below  -55’C.  At  -195’C  the  spontaneous  polarl- 
-6  ,  2 

zation  is  0.55  x  10  coulomb 'em  ,  and  the  coercive 
field  Is  740  v/cm.  The  transition  appears  to  be  of  second 
order.  A  differential  thermal  analysis  does  not  reveal 
a  specific  heat  anomaly.  No  dielectric  anomalies  appear 
between  4“K  and  -55”C.  The  spontaneous  polarizaztion 
here,  as  in  triglycine  sulfate  and  isomorphs,  is  attributed 
to  disturbance  of  the  planarity  of  the  glycine  Ion  by  the 
crystalline  field.  (Contractor's  abstract) 
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PSU. 08:023 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

ANOMALOUS  DIELECTRIC  DISPERSION  AND  FERRO- 
ELECTRICITY  IN  THE  ALUMS  (Abstract),  by  K.  Vedam 
and  R.  Pepinsky.  [1857]  [l]p.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  18(603)35 
and  Signal  Corps  Engineering  Labs,  under  DA  36-039- 
sc-72385)  Unclassified 

Presented  at  Pittsburgh  Diffraction  Conf.,  Pa.,  Nov.  6- 
8,  1957. 

The  temperature  dependence  of  the  dielectric  behavior 
of  ammonium  iron  alum  has  been  investigated  at  a 
number  of  frequencies  between  1  kc  and  50  me.  The 
temperature  at  which  the  dielectric  loss  reaches  a 
maximum  is  frequency-dependent,  and  this  anomalous 
absorption  can  be  represented  by  die  Debye  theory  of 
relaxation.  In  addition  to  this  Debye  absorption,  abrupt 
changes  in  E’  and  E"  are  observed  in  this  alum  at  a 
temperature  which  is  independent  of  frequency.  This 
temperature  corresponds  to  that  of  the  phase  transition, 
the  low-temperature  phase  of  the  crystal  being  ferroelec¬ 
tric.  Similar  investigations  of  other  ammonium  and 
methylammonlum  alums  are  discussed. 


PSU.08:024 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

SUPERSTRUCTURES  AND  TRANSITIONS  IN  KjS04  - 

TYPE  CRYSTALS  (Abstract),  by  T.  Okay*  and  R. 
Pepinsky.  [  1957]  [3]p.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(603)35  and 
Signal  Corps  Engineering  Labs,  under  DA  36-039-sc- 
72385)  Unclassified 

Presented  at  Pittsburgh  Diffraction  Conf.,  Pa.,  Nov.  6- 
8,  1957. 

The  discovery  of  ferroelectricity  in  low -temperature 
phases  of  (NH4)2S04  and  (NH4)jBeF4  has  prompted  re¬ 
examination  of  the  room-temperature  structures  of  these 
crystals,  and  analysis  of  the  ferroelectric  phases  as  well. 
It  is  found  that  the  room-temperature  cells  of  both 
(NH4)2SC>4  and  (NH4>2BeF4  are  not  as  reported  in  the 

literature,  but  show  superstructures;  and  as  the  crystals 
become  ferroelectric,  the  superstructures  become 
more  complex.  The  case  of  (NH4)2BeF4  is  given  as  an 
example  * 

(1)  approximate  (basic)  cell  and  symmetry  at  room  tem¬ 
perature:  8^  «  7.64A,  bj  -  5.91A,  c}  *  10.44A;  space 

group  •  Pnroa  (or,  less  probably,  Pn2a).  (2)  true  cell  at 

room  temperature:  a,  -  2a  ,  b,  -  2b  ,  c,  *  2c  •  space 
2  12  12  1 


group  =  Abma  (or,  less  probably,  Ab2a).  Seme  stacking 
disorder  along  c2  is  observed  in  this  phase.  (3)  approxi¬ 
mate  (basic)  ferroelectric  cell  (below  -lOO'C): 
a3  ~  2Xj,  b3  ~»\,  c3  ~  Cj,  apace  group  =  Pna2j.  c3  * 

polar  axis.  (4)  true  ferroelectric  cell  (below  -100°C): 
a4  ~  2aj,  b4  ^  Sbj,  c4  ~  2Cj.  Between  -135*C  and  +135‘C 

there  is  only  the  single  (ferroelectric)  transition  at 
~  -9S*C.  The  transition  energy  AQ  «  0.14  keal/mol,  and 
the  entropy  of  the  transition  is  0.83  cal/mol-deg.  The 
approximate  (basic)  cell  of  (NH4)2S04  at  room  tempera¬ 
ture  is  isomorphous  with  that  of  (NH4)2BeF4  at  that  tem¬ 
perature;  the  true  room-temperature  structure  shows 
superstructure,  but  this  differs  from  one  sample  to 
another.  The  energy  of  the  ferroelectric  transition  is 
AQ  ■  0.55  keal/mol,  and  the  entropy  of  the  transition  is 
2.5  cal/mol-deg.  The  shape  of  the  (NH4)2S04  specific 

heat  vs  temperature  curve  in  the  neighborhood  of  the 
transition  point  is  of  the  X-type;  the  curve  for 
(NH4)2BeF4  shows  a  broad  maximum  in  the  neighbor¬ 
hood  of  the  transition,  and  the  height  of  the  maximum  is 
very  much  less  than  that  for  (NH4)2S04>  The  latter  crys¬ 
tal  shows  only  the  one  transition  in  the  temperature 
range  from  -13S*C  to  +170’C.  X-ray  and  thermal  meas¬ 
urements  have  been  made  on  a  number  of  other  members 
of  the  KjSC^-type  class,  and  on  various  mixed  crystals 

in  the  class.  The  superstructure  lines  for  (NH4)2(BeF4> 
SC>4)  resemble  maxima  in  a  fiber  diagram.  (NH4>  Rb)2SC>4 

x-ray  patterns  show  disorder  in  the  (a,c)  plane.  The 
nature  of  transitions,  superstructures  and  disorder  in 
various  other  members  and  mixed  crystals  from  the 
K2SC>4  family  are  discussed. 


PSU.08:025 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

INSTRUMENTATION  FOR  DIFFRACTION,  MICRO- 
OPTICAL,  MORPHOLOGICAL  AND  DIELECTRIC  IN¬ 
VESTIGATIONS  OF  CRYSTALS  (Abstract),  by  R. 
Pepinsky,  K.  Drenck  ard  others.  [1957]  [l]p.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  18(603)35,  Office  of  Ordnance  Research,  Signal 
Corps  Engineering  labs.,  and  Atomic  Energy  Commis¬ 
sion)  Unclassified 

Presented  at  Congress  of  Intemat'l.  Union  of  Crystal¬ 
lography,  Montreal,  ^je.  (Canada),  July  10-17,  1957. 

Published  in  Acta  Crystallographies,  v.  10:  739,  Dec.  10, 
1957. 

The  following  new  instruments  are  described:  a  minia¬ 
turised  Welssenberg  camera,  permitting  a  focal-spot  to 
film  distance  of  4.3  cm,  for  use  with  a  micro- focus  x-ray 
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tube;  a  new  Welssenberg  (or  studies  at  liquid  helium 
temperature;  a  new  heating  camera,  (or  the  Unicam  and 
Super  Welssenbergs;  a  new  heating  chamber  (or  powder 
and  single-crystal  studies  on  the  G.E.  XRD-3  instru¬ 
ment;  a  new  servo-controlled  miniaturized  x-ray  and 
neutron  single-crystal  counter  goniometer;  several  new 
microscope  stages  (or  observations  at  liquid  helium 
and  liquid  nitrogen  temperatures,  and  a  liquid-nitrogen 
dewar  (or  studies  on  the  Waldmann  Chemists'  micro¬ 
scope;  a  new  two-circle  photoelectric  optical  goniome¬ 
ter  (or  morphological  measurements,  which  automatic¬ 
ally  records  stereographic  projections;  a  new  Instru¬ 
ment  (or  single-crystal  piezoelectric  measurements; 
new  multiple-crystal  holders  (or  dielectric  measure¬ 
ments  at  low  and  high  temperatures;  a  sell-balancing 
bridge  and  servo-driven  recorder  (or  automatic  meas¬ 
urement  and  plotting  o(  dielectric  constants  versus  tem¬ 
perature;  a  new  type  o(  temperature  controller  and  In¬ 
dicator,  (or  use  In  thermostats  at  temperature  (rom 
-196*  to  +500*C,  with  a  control  accuracy  o(  ±0.05*C;  a 
system  (or  electrode  evaporative  coating  o(  hydroscopic 
crystals,  (or  dielectric  studies;  and  a  new  string  saw 
(or  oriented  crystal  cutting. 


PSU.08:026 

Pennsylvania  State  U.  [X-Ray  and  Crystal  Analysis  Lab.] 
University  Park. 

OPTICAL,  DIELECTRIC,  D1LATOMETRIC,  THERMAL 
AND  X-RAY  STUDIES  OF  CRYSTAL  TRANSITIONS 
(Abstract),  by  R.  Pepinsky,  F.  Jona  and  others.  [19ST] 
[l]p.  (Sponsored  Jointly  by  Air  Force  Office  o(  Scientific 
Research  under  AF  18(603)35,  Signal  Corps  Engineering 
Labs.,  Atomic  Energy  Commission,  and  0(flce  o(  Naval 
Research)  Unclassified 

Presented  at  Congress  o(  lntemat'l.  Union  o(  Crystal¬ 
lography,  Montreal,  Que.  (Canada),  July  10-17,  1957. 

Published  In  Acta  Crystallographies,  v.  10:  835,  Dec. 


Optical  observations  have  revealed  reversible  low-tem¬ 
perature  transitions  In  a  large  number  o(  complex  Ion 
salts,  divalent  metal  fluoborates  and  perchlorates, 
monovalent  and  divalent  metal  and  amine  hexafluophos- 
phates,  urea  and  thiourea  salts,  basic  beryllium  ace¬ 
tate,  various  NH^-Me^  double  sullates,  various 
Men(MeU  Sj  hexa-proplonates,  KjNafCrO^j,  etc,  a 

variety  o(  ammonium  and  substituted  ammonium  alums. 
Reversible  hlgh-temperature  transitions  have  been  ob¬ 
served  In  a  large  series  o(  normal-  and  lsoalkylamlne 
phosphates  and  arsenates,  various  complex  Ion  salts, 
tetraethylamlne  and  other  amine  (luoborates,  divalent 
metal  (luoborates,  etc.  Dielectric  measurements  Indi¬ 
cate  anomalies  in  various  o(  these,  In  (NH^)  and 

many  other  ammonium  salts,  and  In  various  perovskltes 
and  paeudoperovskites,  Including  mixed  crystals. 


PSU.08:026  -  PSU.08:028 


Dielectric  hysteresis  observations  are  reported  (or  vari¬ 
ous  new  (erroelectrlcs,  as  are  dilatometric  and  difier- 
ential  thermal  analyses.  X-ray  dittraction  studies  are 
reported  o(  the  structures  and  transition  mechanisms 
in  various  (erroelectrlcs  and  antiferroelectrics. 


PSU.08-.027 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

X-RAY  CRYSTALLOGRAPHIC  STUDY  OF  ROOM  TEM¬ 
PERATURE  MODIFICATION  OF  MONOMETHYL- 
AMMONIUM  ALUMINUM  SULFATE  ALUM,  (CHjNHj) 

[A1(H20)6]  (S04)2-6H20,  by  Y.  Okaya,  M.  S.  Ahmed  and 

others.  [1957]  [12]p.  lncl.  lllus.  dlagrs.  tables,  re(s. 
(Sponsored  jointly  by  Air  Force  Office  ol  Scientific  Re¬ 
search  under  AF  18(603)35  and  Signal  Corps  Engineering 
Labs,  under  DA  36-039-SC-63233)  Unclassified 

Published  in  Zeltschr.  Krist.,  v.  109:  367-378,  Dec.  1957. 

Also  published  in  Zettschr.  Phys.  Chemle,  New  Series, 

v.'l'Oi7-T?3,T957. 

The  structure  o(  the  alum  moncmethylammonium  alumi¬ 
num  sultate  dodecahydrate  at  room  temperature  has  been 

redetermined.  The  CHjNHj*  Ions  do  not  lie  along  the 

cube  body  diagonal,  but  are  arranged  statistically  at  an 
angle  to  this  diagonal.  The  disordered  arrangement  o( 
these  ions  does  not  appear  to  be  ol  thermal  origin.  The 

[A1(H20)8]+S  octal  edra  are  slightly  flattened,  with  tri¬ 
gonal  symmetry,  and  with  an  A1  -  O  separation  ol  1.88g 
A.  The  CHjNHj+  Ion  is  surrounded  by  a  distorted  octa¬ 
hedron  ol  water  molecules.  The  SO^"*  ion  possesses 
trigonal  symmetry:  three  S  -  O  separations  are  1.49g 
A,ai,d  one  Is  1.47j  A.  The  complex  hydrogen-bond  sys¬ 
tem,  Involving  all  types  o(  oxygens,  Is  described.  The 
crystal  becomes  ferroelectric  below  -96*C.  The  low- 
temperature  phase  has  symmetry  P2  .  (Contractor’s 
•  abstract) 

PSU. 08:028 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

PRELIMINARY  X-RAY  STUDY  OF  THF  NON-FERRO- 
ELECTRIC  PHASES  OF  ROCHELLE  SALT,  by  F. 

Mazxl,  F.  Jona,  and  R.  Pepinsky.  [1957]  [16]p.  incl. 
lllus.  tables,  rels.  (Sponsored  Jointly  by  Air  Force 
Office  ol  Scientific  Research  under  AF  18(603)35,  Sig¬ 
nal  Corps  Engineering  Labs,  under  DA  36-039-sc- 
63233,  and  Atomic  Energy  Commission  under  AT(30- 
1)  1516)  Unclassified 
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Published  In  Zeitschr.  Krist.,  v.  108:  359-374,  1957. 

In  order  to  understand  the  nature  of  the  two  transitions 
in  Rochelle  salt,  at  -18’C  and  +23cC,  between  which 
points  the  crystal  is  ferroelectric,  the  structures  of 
the  two  non-ferroelectric  phases  have  been  studied  with 
x-rays,  preparatory  to  neutron  examination.  Both  non- 
ferroelectric  phases  are  in  space  group  P2^2^2.  Multi¬ 
film  Welssenberg  data  with  CuKo,  and  with  specimens 
encased  in  pyrex,  were  obtained  at  temperatures  -  64°C, 
0°C  and  +35°C.  Orthorhombic  symmetry  was  assumed 
for  all  three  phases,  and  six  (001)  projections  were 
computed  on  X-RAC. 


PSU.08:029 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

A  NEW  ROOM-TEMPERATURE  FERROELECTRIC,  by 
R.  Peplnsky,  K.  Vedam,  and  Y.  Okaya.  [1958]  [12]p. 
incl.  dlagrs.  table,  refs.  (AFOSR-TN-58-217)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  18(603)35  and  Signal  Corps  Engineering  Labs, 
under  DA  36-039-SC-72385)  AD  234954  Unclassified 

Also  published  in  Phys.  Rev.,  v.  110:  1309-1311, 

June  15,  1958. 

The  neutral-salt  complex  with  glycine,  di-glycine 
manganous  chloride  dihydrate, 

(NH2CH2C00H)2-MnCl2-2H20,  is  found  to  be  ferroelec¬ 
tric  from  low  temperatures  to  +55’C.  Above  the  latter 
temperature  the  conductivity  suddenly  becomes  exces¬ 
sive.  At  room  temperature  the  spontaneous  polarization 
-6  2 

is  1.3  x  10  coulombs/cm  and  the  coercive  field  is 
5.6  kv/cm.  A  non-reverslble  surface  change  1s  observa¬ 
ble  optically  above  72*C,  probably  due  to  loss  of  HjO. 

Thermal  measurements  Indicate  onset  of  water  loss 
above  35*C;  electrical  conductivity  Increases  sharply  and 
Irreversibly  above  55’C,  and  care  must  be  taken  to  pre¬ 
vent  dehydration  even  at  room  temperature.  No  Curie 
temperature  can  be  observed.  X-ray  measurements  of 
this  hitherto  unreported  salt  show  space  group  P2j,  a  • 

9.96  A,  b  *  8.53  A,  c  ■  6.86  A.  ■  107  *  0.5*,  density  ■ 
1.875q  g/cc,  and  two  formula  units  per  cell.  The  ferro¬ 
electric  axis  is  along  b.  The  dielectric  constants  at 

room  temperature  are  »  *  6.6,  «  *  8.1,  «  *  7.4;  and 
a  d  c 

these  decrease  linearly  and  only  very  slightly  as  the 
temperature  is  lowered  to  77“K.  The  corresponding 
neutral-salt  complex  of  two  glycines  with  MnBr2  is  not 

is  imorphous,  occurring  as  a  tri-hydrate,  and  is  not 
ferroelectric.  It  has  not  been  possible  to  find  any  metal 
which  will  replace  manganese  and  form  an  lsomorphous 
crystal.  (Contractor's  abotract) 


PSU.08:030 

Pennsylvania  State  U.  [X-Ray  and  Crystal  Analysis  Lab.] 
University  Park. 

FERROELEC TRICITY  IN  DI-GLYCINE  NITRATE, 
(NH2CH2COOH)2-HNO,,  by  R.  Peplnsky,  K.  Vedam  and 

others.  [1958]  12p.  incl.  diagrs.  table.  (AFOb'-'i-  TN-58- 
219)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  18(603)35  and  Signal  Corps  Engi¬ 
neering  Labs,  under  DA  36-039-sc-72385)  AD  154120 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  Ill:  430-432,  July  15, 
1958. 

(Glyclne)2'HNOj  is  ferroelectric  below  -67°C.  The 

room-temperature  phase  is  monoclinic,  space  group 
P2j/a,  with  a  =  9.49fi  A,  b  -  5.107  A,  c  *  9.350  A,  fl  = 

98.8°,  P  .  *  1.581.  g/cc,  and  Z  «  2.  The  nitrate  groups 

obs  0 

must  be  disordered  or  rotating  in  this  phase,  since  they 
are  at  centers  of  symmetry.  The  symmetry  of  the  ferro¬ 
electric  phase  is  Pa,  as  established  from  systematic  ab¬ 
sences  and  the  fact  that  spontaneous  polarization  appears 
along  the  room -temperature  [101]  direction  below  -67’C. 
The  dielectric  constant  at  10  kc  4nd  5  v/cm,  is 

14  at  room  temperature,  rises  to  a  sharp  peak  of  -600  at 
-67*C,  and  falls  to  - 12  at  -180*C.  The  transition  appears 
to  be  of  second  order.  At  -77"C  the  spontaneous  polarlza- 
2 

tion  is  0.60  pcoul/cm  ,  and  the  coercive  field  is  400 
v/cm.  A  specific  heat  anomaly  similar  to  that  in  (gly- 
cineJj-HjSO^  and  (glycine)j-H2BeF^  is  observed,  with 

£E  -  0.15  keal/mol  and  86  «  0.74  cal/mol  deg.  (Con¬ 
tractor’s  abstract) 


PSU. 08:031 

Pennsylvania  State  U,  [X-Ray  and  Crystal  Analysis  Lab.] 
University  Park. 

ANOMALOUS  DIELECTRIC  ABSORPTION  AND  FERRO¬ 
ELECTRIC  TRANSITIONS  IN  ALUM  (Abstract),  by  K. 
Vedam  and  R.  Peptnsky.  [1958]  [l]p.  (Sponsored  jotntty 
by  Air  Force  Office  of  Scientific  Research  under  [AF  18- 
(603)35]  and  Signal  Corps  Engineering  Labs  under 
[DA  36-039-SC-63233])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  29 -Feb.  1,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3:  44, 
Jan.  29,  1958. 

Examination  of  the  results  of  Guillien  and  of 
Le  Montagner  on  dielectric  properties  of  alums  reveals 
that  the  temierature  T  at  which  the  dielectric  loss 

—ni 
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reaches  a  maximum  is  frequency -dependent,  and  that 
this  anomalous  absorption  can  be  represented  by  Debye’s 
theory  of  relaxation.  No  anomaly  could  be  detected  'oy 
these  investigators  at  the  ferroelectric  transition  tern  - 
peratures.  Redetermination  of  the  dielectric  behavior 
of  (NH4)Fe(S04)2-12H20  at  a  number  of  frequencies  be¬ 
tween  10  kc  and  50  me  reveals  small  but  reproducible 
anomalies  In  E'  and  E"  at  88*  K.  Similar  anomalies 
have  been  detected  at  microwave  frequencies  by  Griffiths 
and  Powell.  Deuteratlon  of  Hie  alum  Increases  the  value 

of  T  ,  but  does  not  alter  the  transition  temperature. 

— m 

Similar  observations  are  reported  for  other  ferroelec. 
trie  alums. 

PSU.08-.032 

Pennsylvania  State  U.  [X-Ray  and  Crystal  Analysis  Lab.] 
University  Park. 

DIELECTRIC  AND  THERMAL  STUDIES  OF  FERRO¬ 
ELECTRIC  TRANSITIONS  IN  (NH4>2S04  AND 

(NH4)2BeF4  (Abstract),  by  S.  Hoshino,  K.  Vedam  and 

others.  [1058]  [l]p.  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  18(603)35], 

Signal  Corps  Engineering  Labs,  under  [DA  SC-030-sc- 
63233],  and  Atomic  Energy  Commission  under  [AT(30- 
1)1516])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  20-Feb.  1,  1058. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3:  44, 
Jan.  2o,  1 0&8. 

Measurements  of  dielectric  properties,  specific  heats 
and  thermal  expansions  of  the  ferroelectric  transitions 
in  (NH4)jS04  and  (NH4)jBeF4  and  mixed  crystals  of 

these  have  been  performed  under  various  conditions.  It 
is  found  that  the  nature  of  the  transition  is  affected  by 
the  previous  history  of  the  samples:  l.e.,  heat  treat¬ 
ment,  application  of  electric  fields,  etc.  For  example, 
some  samples  of  (NH4)jBeF4  which  do  not  sLow  double 

ferroelectric  hysteresis  loops  characteristic  of  a  urst- 
order  transition  exhibit  this  property  after  thermal  an¬ 
nealing.  A  sample  of  (NH4)2SC>4  which  was  annealed  at 

75*C  shows  a  typical  lambda-type  specific  heat  anomaly, 
while  the  sample  without  heat  treatment  shows  quite 
different  behavior.  Results  are  discussed  in  the  light 
of  a  parallel  structural  study. 


PSU.08:033 

Pennsylvania  State  U.  |X-Ray  and  Crystal  Analysis  Lab.] 
University  Park. 

NON- ISOMORPHISM  OF  FERROELECTRIC  PHASES 
AND  SUPERSTRUCTURES  IN  (NH4)jS04  AND 
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(NH4)jBeF4  (Abstract),  by  R.  Pepinsky,  Y.  Okaya  and 

others.  [1058]  [l]p.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  18(603)35], 

Signal  Corps  Engineering  Labs,  under  [DA  36-030-sc- 
63233],  and  Atomic  Energy  Commission  under  [AT(30-1)- 
1516])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  20-Feb.  1,  1058. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  3:  44, 
Jan.  29,  l6S8. 

^NH4^2S04  (NH4)jBeF4  become  ferroelectric  below 

-40.3*C  and  -97*C, respectively.  Although  these  crystals 
were  reported  as  lsomorphous,  reexamination  by  x-rays 
reveals  differences  In  room -temperature  symmetries 
and  In  directions  of  polar  axes  In  the  ferroelectric 
phases.  Cell  constants,  in  angstroms,  are  a  ■  7.40,  b  ■ 
10.30,  c  ■  5.80  for  (NH4)2BeF4  and  a  -  7.720,  b  -  10.560, 

c  *  5.051  for  (NH4)2S04.  The  room-temperature  space 

group  for  both  is  Pnam  if  superatrueturing  is  disregard¬ 
ed;  auperstrueturlng  appears  in  all  (NH4)2BeF4  and 

some  (NH4)2304  samples,  and  doubles  b  and  c,  leading 

to  apace  group  Acam.  Below  its  Curie  point  (NH4)2BeF4 

has  a  doubled,  with  symmetry  Ac^a.  Non-superstruc- 

tured  (NH4)2804  shows  neither  dimensional  doubling  nor 

change  In  systematic  absences  at  low  temperature;  the 
space  group  Is  Pna2  ^  Polar  directions  observed  di¬ 
electrically  are  b  in  (NH4)2BeF4  and  c  in  (NH4)2SC>4, 

in  agreement  with  space-group  requirements.  X-ray, 
dielectric  and  thermal  measurements  are  reported  on 
(NH4)2(BeF4,  S04)  and  other  K  S04-type  crystals. 


PSU.08:034 

Pennsylvania  Stats  U.  [X-Ray  and  Crystal  Analysis  Lab.] 
University  Park. 

SOME  NEW  X-RAY  AND  NEUTRON  STUDIES  OF  HY¬ 
DROGEN  BONDING,  by  R.  Peptnjky.  [1058]  [l]p. 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  18(603)35,  Sirnal  Corps  Engineering 
Labs.,  and  Atomic  Energy  Commission)  Unclassified 

Presented  at  lnteraat'1.  Conf.  on  Current  Problems  in 
Crystal  Physics,  Massachusetts  Inst,  of  Tech., 
Cambridge,  July  1-6,  1057. 

Published  in  Rev.  Modern  Phys.,  v.  30:  100,  Jan.  1958. 

Three-dimensional  refinement  on  the  IBM  704  machine 
of  x-ray  analyses  of  cyeloeerir  .  hydrochloride,  tine 
aspartate  trihydrate,  and  ure.*  msphate  has  revealed 
Interesting  H-bond  systems  In  these  crystals.  The 
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cycloserine  HC1  analysis  reveal*  six  short  Intermolecu- 
Ur  distance*  Indicated  O-H—O,  N-H--0,  and  N-H— Cl 
bonds.  A  three-dimensional  refinement  of  the  structure 
of  tine  aspartate  trihydrate  reveals  H  bonding  which 
leads  to  the  ring  structure  proposed  by  Steward  and 
Thompson  for  a  cyclic  structure  for  asparagine.  The 
structure  of  urea  phosphate  shows  very  strong  H  bond¬ 
ing  throughout,  Indicating  hydrogen  sharing  by  two  bonds, 
In  two  cases.  The  structure  of  ferroelectric  Rochelle 
salt  has  been  solved,  by  a  Joint  x-ray  and  neutron  anal¬ 
ysis.  The  contribution  of  the  hydrogen  (or  deuterium) 
on  the  second  central  hydroxyl  group  of  the  tartrate  Ion 
to  the  spontaneous  polarization  Is  confirmed.  Hydrogen 
positions  hive  been  found  in  the  tetragonal  phase  of  am¬ 
monium  dihydrogen  phosphate,  by  neutron  diffraction. 

The  Interesting  feature  of  the  0-H---0  bonds  here  la  that 
the  hydrogens  do  not  lie  on  a  line  connecting  the  two  O's. 
Very  short  lntermolecular  distance*  appear  In  the  struc¬ 
ture  of  the  explosive  HMX,  cyclotetramethylene  tetra- 
nltramine.  Distance*  of  3.03  A  and  3.15  A  are  found  be¬ 
tween  one  O  of  a  nltro  group  and  methylene  C'e  of  two 
adjacent  molecule*.  It  Is  demonstrable  that  H’s  are 
not  Involved  In  theee  remarkably  short  bonds.  This 
compound  must  be  a  eelf-lntermolecular-complex;  and, 

If  so,  this  1*  the  reliable  example  of  short  intermolecu- 
lar  distance*  In  such  a  complex.  The  structures  of 
these  organic  lntermolecular  complexes,  and  the  physi¬ 
cal  nature  of  the  bonding,  In  which,  In  general,  hydrogens 
are  not  Involved,  !*  a  foremost  problem  In  the  modem 
valence  theory;  and  further  x-rr.y  studies  of  theee  com¬ 
pounds  are  a  pressing  matter.  Some  problem*  in  the 
stereochemistry  of  hydrogen  bonds  are  described,  as 
are  problem*  of  dielectric  anomalies  and  other  transi¬ 
tion  phenomena  Involving  H  bonds.  The  mechanisms  of 
the  ferroelectric  transition*  In  the  ammonium  and  or¬ 
ganic  amine  alum*,  (NH^jSO^,  CdJ(NH<)J(S04)j, 

(glycine) j-HjSO^  and  taomorphs,  and  thiourea;  the  na¬ 
ture  of  the  polarization  In  guanidinlum  aluminum  sul¬ 
fate  hexahydrate  and  lsomorphs,  and  the  anomalies  in 
the  hydrogen  halide*,  are  of  particular  Interest. 


PSU.08:035 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

NON-ISOMORPHISM  OF  FERROELECTRIC  PHASES  OF 
AMMONIUM  SULFATE  AND  AMMONIUM  FLUOBERYL- 
LATE,  by  Y.  Okays,  K.  Vedara  and  R.  Peplnsky.  (1958] 
(l]p.  (Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  18(803)35,  Signal  Corps  Engineering 
Labe,  under  DA  36-039-SC-73385,  and  Atomic  Energy 
Commission  under  AT(30-1)1516)  Unclassified 

Published  In  Acta  Crystallographies,  v.  11:  307,  Apr.  10, 

I55E 

R  la  now  reported  that  ammonium  sulfate  and  fluoberyl- 
late  crystals  are  sot  Isomorphic  In  their  low  tempera¬ 
ture  (ferroelectric)  phases  even  though  the  room 


temperature  phases  are  basically  Isomorphic.  The  room 
temperature  phase  of  (NH^SO^  sometimes  shows  super¬ 
structuring  while  the  basic  cell  of  (NH^jBeF^  Is  super- 

structured.  The  ferroelectric  symmetry  of  the  sulfate 
is  Pna2  j  and  that  of  the  fluoberyllate  1*  Pn2^a,  while  the 

directions  of  spontaneous  polarization  In  the  two  crystals 
are  oriented  In  directions  which  are  90  degree*  with  re¬ 
spect  to  each  other.  The  dielectric  and  thermal  studies 
of  the  cry* tale  have  bean  completed  and  the  x-ray  and 
neutron  analyses  are  In  progress.  Other  K^SO^  crystal 

types  have  also  been  studied. 


PSU.08:036 

Pennsylvania  State  U.  (X-Ray  and  Crystal  Analysis  Lab.] 
University  Park. 

A  NEUTRON  STRUCTURE  ANALYSIS  OF  TETRAGONAL 
NH^HjPO^,  by  L.  Tenzer,  B.  C.  Frazer,  and  R. 

Peplnsky.  (1958]  [5]p.  lncl.  diagr*.  table*,  refs.  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  18(603)35  and  Atomic  Energy  Commission] 

Unclassified 

Published  In  Acta  Crystallographies,  v.  11:  505-509, 

July  1^58. 

The  structure  of  tetragonal  NH^H^PO^  has  been  deter¬ 
mined  In  a  elngle-cryetal  neutron-diffraction  study.  The 
N-H  O  and  O-H  —  O  bond  system*  suggested  In 
earlier  x-ray  investigations  were  confirmed.  Tie 
HjPO^  network  1*  very  similar  to  that  found  In  KHjPO^; 

the  only  significant  difference  observed  was  in  the  angle 
between  the  P-0  and  O-H  •••  O  bonds.  The  ammonium 
Ion  was  found  to  be  only  slightly  distorted  from  a  rec¬ 
tangular  tetrahedral  arrangement.  Considerable  dis¬ 
tortion  would  be  necessary  for  linear  N-H  •••  O  bonds. 
The  observed  angle  between  the  N-H  bond  and  the  line 
Joining  nitrogen  and  oxygen  centers  was  about  14*.  In 
order  to  achieve  good  agreement  between  calculated 
and  observed  data  It  was  necessary  to  Introduce  aniso¬ 
tropic  thermal  vibration  parameters.  The  final  value 
of  die  discrepancy  factor  was  8.9%.  (Contractor’s  ab¬ 
stract) 


PSU.08.037 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

THEORY  OF  THE  FERROELECTRIC  EFFECT  IN 
ROCHELLE  SALT,  by  T.  Mitsui.  (1958]  (9]p.  lncL 
diagr  a.  refs.  (Sponsored  Jointly  by  Air  Force  Office 
of  Scientific  Research  under  AF  18(803)35,  Signal  Corps 
Engineering  Labs.,  and  Atomic  Energy  Commission) 

Unclassified 
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Published  in  Phys.  Rev.,  v.  Ill:  1259-1267,  Sept.  1, 

1958. 

Mueller's  phenomenological  theory  of  Rochelle  salt, 
NaKC^H^Og^HjU,  has  been  generalized,  and  the  prop¬ 
erties  of  the  clamped  crystal  described.  A  local  field 
theory  of  the  clamped  crystal  has  been  developed  on  the 
basis  of  the  structure  analysis  of  Frazer,  Danner,  and 
Pepinsky.  A  phase  diagram  is  given  which  shows  condi¬ 
tions  for  the  occurrence  of  ferroelectricity.  It  has  been 
shown  that  the  difficulties  of  Mason  and  Devonshire's 
theories  are  the  results  of  too  simplified  assumptions 
on  the  coefficients  of  the  local  field.  Various  quantities 
which  appear  in  the  theory  have  been  calculated  using 
the  fact  that  the  reciprocal  susceptibility  of  the  clamped 
crystal  has  a  single  zero  value.  The  calculated  coeffi¬ 
cients  which  appear  in  the  Taylor  series  expansion  of 
Helmholtz  free  energy  agree  well  with  those  predicted 
by  the  phenomenological  theory.  An  explanation  is 
given  for  the  properties  of  the  mixed  crystal  series, 

Na[ Kft(NH^)  JC4H4Og.4H20.  (Contractor's  abstract, 

modified) 

PSU  .08:038 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  I.ab., 
University  Park. 

AMMONIUM  HYDROGEN  SULFATE:  A  NEW  FERRO¬ 
ELECTRIC  WITH  LOW  COERCIVE  FIELD,  bv  R. 
Pepinsky,  K.  Vedam  and  others.  (1958]  (3]p.  mcl.  diagrs. 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  18(603)35,  Signal  Corps  Engineering 
Labs.,  and  Atomic  Energy  Commission)  Unclassified 

Published  in  Phys.  Rev.,  v.  Ill:  1508-1510,  Sept.  15. 

1958. 

It  has  been  found  that  (NH4)HS04  is  ferroelectric  in  the 

temperature  range  between  -3“C  and  -119  C.  The  sym¬ 
metry  of  the  room -temperature  phase  Is  P2j  l'c;  the  fer¬ 
roelectric  phase  is  monoclmic,  with  space  group  Pc; 
and  the  lowest  phase,  which  is  piezoelectric  has  triclinic 
symmetry  PI.  All  three  phases  are  pseudo-orthorhom¬ 
bic.  The  coercive  field  is  very  low.  about  150  v/ciii  at 
13  C.  The  spontaneous  polarization  P^  is  about 

0,-t  lie  lul'cm  at  that  temperature,  and  rises  to  a  maxi- 
2 

mum  >1  about  0.8  ucoul  cm  )us!  above  -119  C.  P  falls 

to  zero  abruptly  at  the  1  iwer  transition  point.  Hie 
higher  transition  is  ol  second  order,  and  the  1  rwer  ol 
first  order.  (Contractor's  abstract! 


PSU.08:039 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

ROOM-TEMPERATURE  FERROELECTRICITY  IN 
LITHIUM  HYDRAZIN1UM  SULFATE,  Li(N2H5)S04,  by 

R.  Pepinsky,  K.  Vedam  and  others.  [1958]  [2]p.  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  18(603)35  and  Signal  Corps  Engineering  Labs.) 

Unclassified 

Published  in  Phys.  Rev.,  v.  Ill:  1467-1468,  Sept.  15, 
1958. 

Li(N2Hg)S04  is  ferroelectric  over  the  temperature  range 

from  below  -15“C  to  above  80*C,  and  shows  no  dielectric 
peaks  between  -196cC  and  140*C.  No  thermal  anomalies 
are  observed.  The  crystals  are  orthorhombic,  space 
group  Pbn2j,  with  a  -  8.96^  A,  b  =  9.91^  A,  c  =  5.17g  A, 

and  the  ferroelectric  axis  is,  of  course,  along  c;  p  = 

1 .996  g/cc,  and  there  are  4  molecules  per  cell.  The  co¬ 
ercive  field  is  about  320  volts/cm  at  room  temperature, 
and  the  spontaneous  polarization  is  0.30  microcoulomb/ 

2 

cm  .  Beautiful  large  crystals  can  be  grown  from  water 
by  a  variety  of  methods.  After  electroding,  the  crystal 
plates  should  be  protected  by  silicone  oil.  Without  such 
protection,  reaction  with  normal  atmosphere  for  pro¬ 
longed  time  results  in  excessive  conductivity. 


PSU.08:040 

Pennsylvania  State  U.  X-Ray  and  Crystal  Analysis  Lab., 
University  Park. 

CRYSTAL  STRUCTURAL  STUDIES  OF  SOME  NEW 
FERROEI.ECTRICS  (Abstract),  by  K.  Vedam  and  R. 
Pepinsky.  1958,  lp.  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(603)35  and 
Atomic  Engergy  Commission  under  AT(30-1)1516) 

Unclassified 

Presented  at  meeting  of  the  lnorg.  Chem.  Div.  of  the 
Amer.  Chem.  Soc.,  Chicago,  Ill.,  Sept.  7-12,  1958. 

Published  in  1 34th  meeting  of  Lie  Amer.  Chem.  Soc. 
Abstracts  of  Pajiers,  1958,  p.  17-N. 

Structural  mechanisms  of  the  transitions  In  the  various 
new  ferroelectric  crystals  under  study  are  described, 
insofar  as  they  are  known.  Results  on  extensive  x-ray, 
dielectric,  thermal  and  optirul  measurements  are  de¬ 
scribed  for  the  following  lerroelectrics:  (NH4)2S04> 

( N 1 1 4 1 , B e F' 4 .  the  various  ammonium  and  methylamuio- 
iuuiii  alums.  I.i(N2H^)S04,  (Nll^HSO^  (glycine) 
tglvcinely MnCl7-2H20,  (glvcinei. AgNOj.  and 
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(glycine)2.HNOj.  It  is  shown  that  (NH^SO^  and 

(NH^jBeF^  are  not  exactly  isomorphous,  as  was  thought 

heretofore;  furthermore,  the  polar  axes  and  the  transi¬ 
tion  mechanisms  for  the  two  are  markedly  different.  A 
detailed  structure  analysis  of  the  important  ferroelectric 
(glycine)3.H2S04  reveals  that  0-H...0  and  N-H-0  bonds 

play  a  prominent  role  in  the  ferroelectric  behavior. 

This  appears  to  be  the  case  for  all  of  the  above-listed 
ferroelectrics.  The  antlferroelectric  transitions  in 
NH^PFg-NH^F  and  (NH^jHfSO^  are  also  discussed. 


PSU.08:041 

Pennsylvania  State  U.  [X-Ray  and  Crystal  Analysis  Lab.] 
University  Park. 

DIELECTRIC  AND  THERMAL  STUDY  OF  (NH4)2S04 

AND  (NH4)2BeF4  TRANSITIONS,  by  S.  Hoshino,  K. 

Vedam  and  others.  [1958]  [8]p.  incl.  diagrs.  refs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  18(603)35,  Signal  Corps  Engineering 
Labs.,  and  Atomic  Energy  Commission)  Unclassified 

Published  in  Phys.  Rev.,  v.  112:  405-412.  Oct.  15,  1958. 

The  behavior  of  the  various  dielectric  properties,  spe¬ 
cific  heat,  and  thermal  expansion  of  (NH4)2S04  and 

(NH4)2btF4  has  betn  studied  in  detail  under  various 

experimental  conditions,  with  particular  reference  to 
the  ferroelectric  transitions  in  these  crystals.  The 
curves  of  dielectric  constant  vs  temperature  follow  a 
relationship  other  than  the  Curie-Weiss  law.  The  shift 
of  the  transition  temperature  as  reported  in  the  litera¬ 
ture  couid  not  be  detected  even  under  extreme  experi¬ 
mental  conditions.  The  transition  energy  and  entropy 
change  have  been  evaluated  from  a  C^  vs  T  curve.  The 

variation  of  the  lattice  parameters  and  the  unit  cell  vol¬ 
umes  with  temperature  has  been  measured  by  the  x-ray 
method.  The  transition  of  (NH4>2S04  appears  to  be  of 

first  order,  while  that  of  (NH4>2BeF4  is  also  of  first 

but  very  close  to  second-order.  Deuteration  of  these 
crystals  does  not  affect  the  transition  of  INH^SO^,  but 

in  the  case  of  (NH.)-BeF.  the  transition  temperature  is 
4  2-  4 

raised  by  3  C  by  deuteration,  and  the  transition  energy 
is  also  increased.  The  phase  diagram  of  (NH^SO^ 

(NH.)„BeF,  system  is  given.  (Contractor's  abstract) 

4  2  4 


PEN. 01  006 

Pennsylvania  l'.,  Philadelphia. 

EFFECT  ON  T1IF  ENERGY  OF  INCREASED  FLEXI¬ 


BILITY  IN  THE  SEPARABLE  FACTOR  OF  HYLLERAAS- 
TYPE  ATOMIC  WAVE  FUNCTIONS  FROM  H"  TO  O  VH, 
by  L.  C.  Green,  S.  Matsushima  and  others.  [1958]  [5]p. 
incl.  table,  refs.  [In  cooperation  with  Haverford  Coll., 
Strawbridge  Observatory,  Pa.]  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF  18- 
(600)660],  National  Science  Foundation,  and  Office  of 
Naval  Research)  Unclassified 

Published  in  Phys.  Rev.,  v.  112:  1187-1191,  Nov.  15, 

1958. 

A  number  of  wave  functions  of  the  form 
f(rj)f(r2)g(r^,r2,rj2)  are  applied  to  the  two-electron  sys¬ 
tems  from  H~  to  O  VII.  Various  analytic  expressions 
for  f  and  g  are  employed.  The  values  of  the  various  pa¬ 
rameters  in  f  and  g  are  chosen  to  yield  the  minimum  en¬ 
ergy.  The  wave  functions,  the  values  of  the  parameters, 
and  the  minimum  energies  are  tabulated.  Twenty  of  the 
twenty-six  functions  tabulated  are  presented  here  for  the 
first  time.  For  five  of  the  remaining  six  functions  the 
values  of  the  parameters  and  the  energies  have  been  re¬ 
computed.  The  energies  obtained  with  these  wave  func¬ 
tions  as  well  as  with  functions  investigated  by  others  are 
examined  to  ascertain  what  improvement  in  the  energy 
results  from  considering  other  functional  forms  for  f(r) 
than  the  customary  negative  exponential.  In  the  case  of 
H  ,  it  is  cleaT  that  certain  types  of  flexibility  in  f(r) 
can  substantially  improve  the  energies  obtained  with  the 
simpler  functions.  For  larger  nuclear  charge  the  im¬ 
provement  is  definite  but  smaller.  The  functions  obtained 
are  of  interest  In  themselves.  Several  of  then,  give  the 
lowest  energies  for  H~  so  far  found  for  various  specific 
numbers  of  parameters.  Beyond  Li  II,  no  simple  wave  • 
functions  involving  the  interelectron  distance  were  pre¬ 
viously  available. 

PEN.02:002 

Pennsylvania  U.,  Philadelphia. 

ON  THE  HYDRODYNAMIC  STABILITY  OF  CURVED 
I-4MINAR  LAYERS,  by  M.  Lessen.  [1958]  [5]|>.  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  18(603)174]  and  General  Electric  Co.) 

Unclassified 

Published  in  Zeitschr.  Angew.  Math.  Mech.  (ZAM.M), 
v.  38:  95-99,  Mar.  Apr.  i958. 

The  stability  of  curved  laminar  compressible  flows  is 
examined,  and  it  is  found  that  instabilities  in  the  flow 
fields  about  bodies  moving  at  high  speed  may  exist  un¬ 
der  certain  circumstances.  The  general  disturbance 
equations  are  derived  and  simplified  cases  are  discussed. 
Whereas  in  the  case  of  incompressible  flows,  the  insta¬ 
bility  is  due  to  the  kinematics  of  the  flow  field,  for  the 
compressible  case,  therm odvnainic  factors  are  als  >  if 
imp  <rtae.ee.  (Contract or's  abstract: 
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PEN.03:003 

Pennsylvania  U.  Dept,  of  Mathematics,  Philadelphia. 

MEAN-L-STABLE  SYSTEMS,  by  J.  Auslander.  June 
1957,  48p.  refs.  (AFOSR-TN-57-460)  (AF  18(600)1116) 
AD  136451  Unclassified 

Also  published  in  Illinois  Jour.  Math.,  v.  3:  566-579, 

Dec.  1959. 

A  study  is  made  of  the  topological  and  measure  theoretic 
properties  of  the  discrete  flow  generated  by  a  homeomor- 
phism  of  a  metric  space  onto  itself.  The  metric  space 
is  usually  assumed  to  be  compact.  An  analysis  is  made 
of  mean-L-stable  systems  by  means  of  the  ergodlc  theo¬ 
rem  and  the  theory  of  Kryloff  and  Bogollouboff.  Several 
results  connecting  mean-L-stablllty  with  various  al¬ 
most  periodicity  properties  are  obtained.  A  decomposi¬ 
tion  theorem  for  the  systems  is  proved.  Examples  of 
the  systems  and  open  questions  are  discussed,  with  a 
detailed  analysis  being  carried  out  of  a  modified  version 
of  a  complicated  example  due  to  Floyd  (Bull.  Amer. 

Math.  Soc.,  v.  55:  957-960,  1949).  Statements  and  proofs 
of  the  results  on  upper  density,  lower  density,  and 
density,  which  are  needed  for  the  analysis  of  mean-L- 
stable  systems  are  Included  in  an  appendix. 


PEN.03:004 

Pennsylvania  U.  Dept,  of  Mathematics,  Philadelphia. 

EQUICONTINUITY  AND  ALMOST  PERIODIC  FUNC¬ 
TIONS,  by  R.  Ellis.  Nov.  3,  1958,  12p.  (AFOSR-TN- 
58-118)  (AF  18(600)1116)  AD  152026;  PB  137066 

Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc.,  v.  10:  637- 
643,  Aug.  1959. 

Let  X  be  a  separate  uniform  space,  C(X,X)  the  set  of 
continuous  functions  of  X  Into  X,  and  C(X)  the  set  of 
real  valued  continuous  functions  on  X  provided  with 
the  topology  of  uniform  convergence.  For  f  f  C (X) 
and  a  c  C(X,X),  fa  will  denote  that  element  of  C(X) 
such  that  (fa)(x)  -  f(xa)  (x  f  X).  Let  f  <  C(X)  and 
A  c  C(X,X).  Then  f  Is  said  to  be  almost  periodic  with 
respect  to  A  If  fA  -  [fa  I  a  <  A]  is  a  relatively  compact 
subset  of  C(X).  The  behavior  of  A  Is  studied  by  means 
of  its  almost  period  functions.  In  particular  It  Is  shown 
that  If  there  are  enough  of  these,  then  A  is  equlcontinuous. 


PEN.03:005 

Pennsylvania  U.  Dept,  of  Mathematics,  Philadelphia. 

DISTAL  TRANSFORMATION  GROUPS,  by  R.  Ellis. 

Nov.  29.  1958,  7p.  (AFOSR-TN-58-181)  (AF  18(800)- 
11161  AD  152214  Unclassified 

Also  published  in  Pacific  Jour.  Math.,  v.  8:  401-405,  1958. 


Distal  is  defined  as  a  property  strong  enough  to  imply 
equicontlnulty  under  suitable  restrictions  on  a  topological 
space  and  on  a  group  of  homeomorphisms.  A  recursive 
characterization  of  distal  transformation  groups  is  given 
in  a  general  setting. 


PEN.03:008 

Pennsylvania  U.  Dept,  of  Mathematics,  Philadelphia. 

MINIMAL  SETS:  AN  INTRODUCTION  TO  TOPOLOGICAL 
DYNAMICS,  by  W.  H.  Gottschalk.  Oct.  30,  1958,  26p. 
lncl.  refs.  (AFOSR-TN-58-314)  (AF  18(600)1116) 

AD  154218;  PB  137067  Unclassified 

Also  published  in  Bull.  Amer.  Math.  Soc.,  v.  64:  336-351, 
Nov.  1958. 

A  survey  is  given  of  some  of  the  results,  models,  and 
problems  of  topological  dynamics.  For  simplicity  of 
presentation,  attention  is  mostly  confined  to  flows. 
(Contractor's  abstract) 


PEN.03-.007 

Pennsylvania  U.  Dept,  of  Mathematics,  Philadelphia. 

HOMOMORPHISMS  OF  TRANSFORMATION  GROUPS, 
by  R.  Ellis  andW.  H.  Gottschalk.  [Oct.  1958]  38p. 
(AFOSR-TN-58-874)  (AF  18(600)1116)  AD  203914; 

PB  138147  Unclassified 

Also  published  In  Trans.  Amer.  Math.  Soc.,  v.  94: 
Ri-VIl,  Teb".  i960. 

Results  of  the  study  show  that  a  transformation  group 
with  compact  phase  space  and  non-compact  phase  group 
gives  rise  to  a  compact  topological  group  called  Its 
structure  group.  Let  (X.'H  be  a  transformation  group 
with  compact  phase  space  X  and  with  arbitrary  phase 
group  T.  There  exists  least  Invariant  closed  equiva¬ 
lence  relations  S  .  and  S  In  X  such  that  T  is  distal  on 
d  e 

X  !sd  and  T  is  equlcontinuous  ou  X  !s#.  If  (X,T)  Is 
locally  almost  periodic,  then  the  4  relations  of  and 
S'  with  the  proximal  and  regionally  proximal  relations 

coincide.  Such  transformation  groups  are  partially 
classifiable  according  to  their  structure  groups. 

(ASHA  abstract) 


PEN. 04:006 

Pennsylvania  U.  [Dept,  of  Mathematics]  Philadelphia. 

ON  VARIATION  DIMINISHING  TRANSFORMATIONS.  OF 
THE  CIRCLE,  by  J.  C.  Malrhuber,  I.  J.  Schoenberg, 
andR.  E.  Williamson.  [1957]  lv.  lncl.  refs.  (AFCSR- 
TN-57-606)  (AF  18(600)1158)  AD  136594  Unclassified 
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Also  published  in  Rend.  Clrc.  Matem.  Palermo,  Series 
11,  v.  8:  241-270,  Sept. -Dec.  1959. 

A  study  is  presented  of  periodic  variation  diminishing 
kernels.  TTie  problem  is  to  determine  those  periodic 
frequency  functions  0(t)  with  the  property  that  the  con- 

1  i*  2tr 

volution  transformation,  g(t)  =  0(t-ir)f(»)d»,  be 

variation  diminishing  In  the  following  sense:  for  every 
real  continuous  function  f(t)  of  period  2«,  the  convolu¬ 
tion  transformation  should  Imply  the  inequality  vc(g)  £ 

v£(f).  A  function  0(t)  of  this  kind  is  called  a  periodic 

variation  diminishing  function.  (ASTI A  abstract) 


PEN.04:007 

Pennsylvania  U.  [Dept,  of  Mathematics]  Philadelphia. 

REMARKS  ON  DE  LA  VALLEF  POUSSIN  MEANS  AND 
CONVEX  CONFORMAL  MAPS  OF  THE  CIRCLE,  by 
G.  P61ya  and  I.  J.  Schoenberg.  Nov.  1957,  lv.  incl.  refs. 
(AFOSR-TN-57-620)  (A F  18(600)1158)  AD  136609 

Unclassified 

Also  published  In  Pacific  Jour.  Math.,  v.  8:  295-334, 

1958. 

The  de  la  Vall6e  Poussin  means  are  shown  to  possess 
shape-preserving  properties  to  a  higher  degree  than 
certain  Cesaro  means  because  of  their  variation-dimin¬ 
ishing  character.  The  principal  result  states  that  the 
inequalities  vf  (V^)  £  Z^fV^)  ;  vc(f)  hold  for  an  arbitrary 

integrable  function  f(t).  Z  (V  )  denotes  the  number  of 
c  n 

real  zeros  of  V^(t)  within  a  period  including  multiplic¬ 
ities;  \'c(f)  Is  the  number  of  cyclic  variations  of  the 

sign  of  f(t),  a  real-valued  function  of  period  2»;  and 

v  (V  ,  is  the  number  of  variations  of  sign  of  the  de  la 
c  n) 

Valine  Poussin  means  or  V-means.  The  applications 
of  the  variation-diminishing  property  of  V-means  are 
discussed.  Bernstein  polynomials  have  shape-preserv¬ 
ing  properties  relative  to  functions  f(x)  defined  in  a 
finite  interval  which  are  analogous  to  that  of  the  V-means 
for  the  functions  of  period  2".  A  conjecture  is  pre¬ 
sented  on  power  series  which  represent  a  conformal 
1-1  mapping  of  the  unit  circle  onto  a  convex  domain. 
(ASTIA  abstract) 

PEN.04-.0U8 

Pennsylvania  U.  'Dept,  of  Mathematics]  Philadelphia. 

Si  LINK  FUNCTIONS,  CONVEX  CURVES  AND  MECHANI¬ 
CAL  QUADRATURE,  by  1.  J.  Schoenberg.  [1958]  [6]p. 

!  A  F  18(600)1158]  Unclassified 

Published  m  Bull.  Anirr.  Math.  Sue.,  v.  64  352-357. 

NJv.  1958 


By  a  spline  function  of  degree  n — 1  is  meant  a  function 
of  the  form 

k 

Sn-i,k  «-pn-l»+I  Cv<x— €v)  +  "-1> 

v=l 

where  Pr  j(x)  Is  a  polynomial  of  degree  £  n— 1  and 

x  +  n_1  *  xn_1  for  x  ?  0  and  0  if  x  <  0.  In  this  research 
announcement  a  fundamental  theorem  of  algebra  Is 
given  for  spline  functions  and  applications  are  indicated 
to  mechanical  quadrature  formulas  of  Gauss  and  Radau 
type.  The  determination  of  the  knots  (€^)  of  a  spline 

function  with  given  zeros  Is  made  to  depend  upon  a 
refinement  of  a  theorem  of  Carath£odory  on  convex 
hulls.  (Math.  Rev.  abstract) 

PEN. 04:009 

Pennsylvania  U.  [Dept,  of  Mathematics]  Philadelphia. 

SOME  EXTREMAL  PROBLEMS  FOR  POSITIVE 
DEFINITE  SEQUENCES  AND  RELATED  EXTREMAL 
CONFORMAL  MAPS  OF  THE  CIRCLE,  by  I.  J. 
Schoenberg.  [1958]  [10]p.  [AF  18(600)1158] 

Unclassified 

Published  In  Nederl.  Akad.  Wetensch.  Proc.,  Indag. 

Math.,  Ser.  A,  v.  61:  28-37,  1958. 

Let  0(t)  be  a  positive  mass  distribution  of  total  mass  1 

ivt 

on  a  circumference  of  radius  1,  and  let  *  $e  do(t) 

(v  -  0,  *  1,  *  2,  •••).  Suppose  that  5  has  its  entire  mass 
contained  In  an  arc  »-tf  M0‘1‘  2")  and  has  mo¬ 
ments  such  that  4^  *  0  if  v  -  Oj,  n^,  •••  (1  *  hj  *■  n^  < 

•••).  Next  let  F(z)  :«I  ,  c  rnv  map  1  z 1  <  1  onto  a 

v- 1  n 

v  a 

schlicht  and  convex  domain  D  such  that  an  arc  z  -  e 
(0  £  t  i  0  4  >)  maps  onto  a  fir.it**  straight  segment  S  in 

the  boundary  of  ft.  The  following  two  theorems  are  first 
proved:  (1)  For  every  distribution  <r(t)  „lui  the  property 

u  *  0  for  v  n,  n„,  •••.  the  inequality  'u  I  i  !u,  I  holds, 
v  12  '11 

clearlv  with  equality  if  c  c.  (2)  Let  F(z)  •!»! 
nv 

c  z  map  z  <  1  onto  a  schlicht,  convex  domain  D. 
n 

v 

Then  D  contains  the  circle  w  ‘  J  ’.  For  DQ  the 
segment  S  is  tangent  to  the  circle  w  -  at  some 

point  of  S  between  Its  end  points.  By  specializing  c 
several  applications  of  the  above  theorems  are  given. 

For  example,  it  is  proved  that  the  image  of  the  unit 
circle  under  sciiiiclit,  convex  mappings  of  the  form 
2  4  6 

Liz)  *  z  r  -z  •  c,z  .  c.z  •  •••  covers  the  circle 
2  4  6 

w  •  2  Similarly,  under  scliitcht.  convex  mappings 
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.  ..  .  ,  k+1  2k+l 

of  the  form  F(z)  -  z  +  c,  ,z  +  c_,  ,z  +  ••• + 

'  k+i  2k+l 

x+I 

c  z  '  +  •••,  the  image  of  the  unit  circle  covers  the 

vk+l 

circle  twl  <  I^((k  +  1)/H(k  +  2)/k). 

PEN.  li -.001 

Pennsylvania  U.  Dept,  of  Mathematics,  Philadelphia. 

ON  THE  SHEETED  STRUCTURE  OF  COMPACT 
LOCALLY  AFFINE  SPACES,  by  L.  Auslander.  1857, 
iOp.  (AFOSR- I  N-57-585)  (A F  49(638)12) 

AD  136573  Unclassified 

Also  published  In  Mich.  Math.  Jour.,  v.  5:  163-168,  1958. 

The  folio*  -ng  theorems  are  proved  where  M  denotes 
an  n-dimenslonal  compact  locally  affine  space,  T  the 
fundamental  group  of  M,  and  h(T)  the  holonomy  group  of 

M.  I.  Let  ZS  denote  the  direct  sum  of  the  integers 

taken  s  times,  and  assume  that  Z®  is  the  kernel  of  the 
homomorphism  of  T  onto  h(T),  s  •  1,  and  that  h(T)  con¬ 
tains  no  elements  of  finite  order;  then  M  Is  a  fiber 
bundle  over  a  compact  locally  affine  space  whose  funda¬ 
mental  group  is  h(T)  and  the  fiber  is  the  s-dimenslonal 

torus.  II.  Let  T/Z*  be  isomorphic  to  h(T)  a  •  1;  and 
assume  that  h(T)  contains  elements  of  finite  order.  Then 
there  exists  a  mapping  p:M  -  X,  where  X  is  a  compact 
snace,  which  Is  not  a  manifold,  with  the  following  proper¬ 
ties:  (i)  p'^x),  x  t  X,  Is  a  compact  s-dimensionai  mani¬ 
fold  which  can  be  given  a  Riemann  metric  with  curvature 
and  torsion  zero,  and  (2)  the  mapping  p  satisfies  the  re¬ 
quired  hypothesis  for  applying  the  Fary  spectral  se- 
qeunce.  in.  Let  T  be  the  fundamental  group  of  a  compact 
locally  affine  space  M  and  assume  that  T  has  a  nontrivial 
radical;  then  there  exists  a  mapping  p:  M  -  X,  where  X 
is  a  compact  space,  not  necessarily  a  manifold,  and  the 
preimage  of  each  point  a  under  p  is  a  compact  manifold 
with  a  torus  as  covering  space.  An  example  is  given  of 
a  locally  affine  manifold  whuu  shows  that  the  conclusions 
of  theorem  □  are  essentially  the  bast  possible.  (ASTTA 
abstract) 


PEN.  H. 002 

[Pennsylvania  U.  Dept,  of  Mathematics,  Philadelphia.] 

COMPACT  I.OCALI.Y  AFFINE  SPACES  WITH 
ARELiAN  HOLONOMY  CROUPS,  by  L.  Auslander. 
[1957]  I6p.  ( A FOSR-TN- 57-645)  [AF  49(638)12] 

AD  136631  Unclassified 

This  mathematical  study  is  divided  into  2  parts.  The 
mam  results  in  Part  I  are  formulated  in  the  following 
theorems  Theorem  A.  l  et  I" be  the  fundamental  group 
of  a  compacl  locally  aftme  space  with  abelian  holonomy 
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group  h(T).  Assume  further  that  h(T)  contains  no  elements 
of  finite  order.  Then  T  is  the  fundamental  group  of  a 

compact  solvmanifold  S.  Further  S  and  Rn/T  are  homeo- 
morphic.  Theorem  B.  Let  and  I*  be  isomorphic  and 

fundamental  groups  of  compact  locally  affine  spaces, 
both  of  which  have  abelian  holonomy  groups.  Then  Rn/Tj 
and  R  /Tj  are  homeomorphic.  In  Part  II  the  main  re¬ 
sults  are  formulated  as  follows:  Theorem  C.  Given 
TC  A(n),  T  the  fundamental  group  of  a  compact  solvmani- 
foid  with  abeilan  holonomy  group,  there  exists  an  n 
dimensional  solvable  Lie  group  S,  S  C  A(n),  whose  com¬ 
ponent  of  the  identity  Sq  is  simply  connected,  and  such 

that  Tis  a  uniform  subgroup  of  S.  Further,  (1)  S  is  a 

split  extension  of  S  by  a  finite  group,  and  (2)  there  is 

0  11 
a  natural  action  of  r  on  S  such  that  S  /T  ,  where  T  , 
o  o 

acting  on  SQ,  and  R  /T  are  homeomorphic.  It  is  shown 

that  the  groups  T  which  can  be  the  fundamental  groups  of 
compact  locally  affine  spaces  with  abelian  holonomy 
groups  must  satisfy  a  relation  analogous  to  the  Jacobi 
identity  for  Lie  algebras. 

PEN. 06:023 

Pennsylvania  U.  Dept,  of  Physics,  Philadelphia. 

STUDIES  IN  PHOTONUCLEAR  REACTIONS.  Annual 
rept.  Oct.  15,  1957,  8p.  (AFOSR-TN-57-712)  (AF  18- 
(600)472)  Unclassified 

A  report  Is  presented  of  the  research  completed  under 
this  contract  on  the  following  subjects:  (1)  Photodlslnte- 
gratlon  of  deuteron;  (2)  Photodisintegration  of  europium; 
and  (3)  Performance  of  the  new  energy  Integrator. 


PEN.06:024 

Pennsylvania  U.  [Dept,  of  Physics]  Philadelphia. 

PHOTONEUTRON  CROSS  SECTIONS  OF  Eu151  AND 

EuI5S  (Abstract),  by  B.  C.  Cook  and  K.  (N.  ]  Geller.  [1958] 
[l]p.  [AF  18(600)472]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  29-Feb.  1,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  □,  v.  3:  56, 
Jan.  29,  1958. 

A  general  broadening  of  the  width  of  the  giant  resonance 
In  photonuclear  cross  sections  for  nonmagic  nuclides  is 
now  well  established.  The  correlations  of  width  with 
nuclear  deformation  for  spheroidal  nuclei  has  been  sug¬ 
gested  but  is  as  yet  unconfirmed.  Since  it  is  known  from 
coulomb  excitation  that  the  ground  state  of 

Eu*^  is  spherical  while  that  of  Eu^  is  spheroidal,  a 


609  < 
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measurement  of  the  total  y -absorption  cross  section 
for  these  isotopes  will  yield  evidence  regarding  the 
possible  correlation.  The  yields  ol  photoneutrons  Irom 

enriched  Eu1  1  and  Eu'83  have  been  measured  from 
threshold  (~8  mev)  to  24  mev  In  200-kev  intervals  using 
bremsstrahlung  Irom  a  25-mev  betatron.  The  shapes  of 
the  two  excitation  curves  are  quite  dissimilar.  For 

Eu  the  curve  Is  typical  of  curves  obtained  lor  most 
153 

elements  while  Eu  the  curve  Is  quite  similiar  to  that 
of  Ta,  an  element  known  to  have  a  very  broad  cross 
section.  The  cross  sections  obtained  by  analysis  of  the 
yield  curves  are  presented. 

PEN.06-.025 

Pennsylvania  U.  [Dept,  ol  Physics]  Philadelphia. 

ANGULAR  DISTRIBUTION  OF  PHOTOPROTONS  FROM 
DEUTERIUM  FROM  9  TO  23  MEV,  by  A.  Whetsone  and 
J.  Halpern.  [1958]  (7]p.  incl.  illus.  diagrs.  refs.  (Spon¬ 
sored  jointly  by  [Air  Force  Office  ol  Scientific  Re¬ 
search  under  AF  18(600)472]  and  Office  ol  Naval  Re¬ 
search)  Unclassified 

Published  in  Phys.  Rev.,  v.  109:  2072-2078,  Mar.  15, 
1958. 

Photoprotons  Irom  a  deuterated  paraffin  target  Irradi¬ 
ated  with  betatron  x-rays  have  been  detected  with  a 
Nal(Tl)  scintillator.  The  angle  and  energy  of  the  proton 
have  been  measured,  and  the  data  has  been  fitted  to 

2 

the  angular  distribution  form  f(0)  -  (A  +  B  sin  9) 

(1  +  28  cos  9).  The  ratio  A/B  rises  from  a  value  of 
0.015  >  0.041  for  the  9-  to  12-mev  photon  group  to  a 
value  of  n.133  »  0.020  for  the  20-  to  23-mev  group.  A  'B 
increases  in  a  complicated  way  suggesting  several  con¬ 
tributions  to  the  Isotropic  component.  The  value  de¬ 
termined  lor  S  agrees  with  the  calculation  of  v^/c.  A 

Schilf  thln-target  spectrum  Is  assumed  lor  the  incident 
photons,  and  the  cross  section  obtained  Is  consistent 
with  the  Marshall  and  Gutli  calculations,  although  the 
energy  dependence  ol  the  data  has  slightly  less  slope 
than  the  calculated  values.  (Contractor's  abstract) 


PEN. 06:026 

Pennsylvania  U.  [Dept,  of  Physics]  Philadelphia. 

ENERGY  CONTROl  OF  A  25-MEV  BETATRON  (Ab¬ 
stract),  by  K.  N.  Geller.  J.  Halpern  and  others.  1958' 
[ljp.  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  'AF  18(6001472]  and  Office  of  Naval 
Research)  Unclassified 

Presented  at  meeting  of  the  Amer.  phys.  Sue.. 
Washington.  D.  C.,  May  1-3,  1958. 


Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3:  169, 
May  1,  1958. 


To  obtain  precise  information  concerning  photonuclear 
reactions,  energy  stability  of  the  bremsstrahlung  tip  is 
often  required  to  be  better  than  ±10  kev  over  an  extended 
period.  To  this  end  a  new  energy  control  system  has 
been  designed.  Integration  of  the  voltage  induced  in  a 
small  pickup  coil  situated  at  the  electron  donut  serves 
as  the  analog  of  the  orbit  flux  density.  Expansion  of  the 
electron  orbit  occurs  when  this  analog  voltage  exceeds  a 
preselected  discriminator  level.  For  increased  energy 
resolution  a  faster  method  of  expansion  using  a  quadru¬ 
ple  sector  coil  is  employed.  The  x-ray  pulse  has  a  full 
width  at  half-intensity  of  0.3  psec.  To  maintain  a  fixed 
relation  between  orbit  flux  density  and  the  voltage  analog, 
the  latter  is  clamped  near  ground  for  about  1200  usee  be¬ 
fore  the  field  passes  through  zero.  At  this  time,  a  zero- 
field  trigger  occurs  which  releases  the  clamp  and  allows 
the  reference  voltage  to  rise.  Short  term  stability  of 
better  than  ±4  kev  has  been  achieved.  A  drift  of  about 
10  kev  over  a  10  hr  interval  is  present.  The  over -all 
long  term  stability  for  a  typical  5-wk  interval  is  15  kev. 

A  preliminary  calibration  based  on  (y,n)  thresholds  for 

D,  Be6,  Bi206,  Pb207,  Pb208,  Cu63,  and  P31  is  linear  on 
a  momentum  versus  "helipot”  setting  plot.  The  calibra¬ 
tion  is  known  to  about  50  kev.  The  apparent  thresholds 

for  O18,  and  B10  fall  off  this  calibration  line  by  approxi¬ 
mately  200  kev. 


PEN.08:008 

Pennsylvania  U.  Dept,  of  Physics,  Philadelphia. 

THE  THERMAL  EXPANSION  OF  THE  LITHIUM  FLUOR¬ 
IDE  LATTICE  AND  ITS  COMPARISON  TO  THE  LINEAR 
MACROSCOPIC  THERMAL  EXPANSION,  byE.  A. 
Abramson.  June  1957,  40p.  Incl.  diagrs.  tables,  refa. 
(Technical  note  no.  4)  (AFOSR-TN-57-319)  (AF  18(600) - 
561)  AD  132390  Unclassified 

The  thermal  expansion  of  the  lithium  fluoride  lattice 
has  been  measured  by  x-ray  back  reflection  techniques. 
The  measurements  have  been  carried  out  on  both  single 
crystal  and  powdered  samples.  Although  the  results  of 
previous  Investigators  appear  to  Indicate  that  the  value 
Ci'  the  thermal  expansion  obtained  from  single  crystal 
diffraction  experiments  differs  from  that  obtained  with 
powdered  diffraction  techniques,  no  significant  difference 
between  the  single  crystal  and  powder  values  could  be 
detected  in  the  present  experiments.  The  previously  re¬ 
ported  difference  between  the  values  of  the  macroscopic 
linear  thermal  expansion  and  the  lattice  thermal  expan¬ 
sion  of  the  alkali  halides  is  again  observed  for  the  case 
if  lithium  fluoride.  Our  value  for  the  relative  thermal 
lattne  expansion  (Cil  d)  in  raising  the  temperature  from 
-3  -3 

29  to  270  (.'  is  9.5  x  10  .  This  is  0.6  x  10  less  than 

tile  value  for  the  relative  n.acrosc  >plc  thermal  expansi  in 
<A1  1  .  m  tile  same  temperature  range,  obtained  by  Lin 
at  this  lahorat  ry  using  dilatumetric  meth  ids.  Several 
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explanations  lor  this  observed  difference  are  examined, 
and  it  is  concluded  that,  being  so  large,  the  difference 
can  only  be  accounted  for  by  some  macroscopic  mecha¬ 
nism.  (Contractor's  abstract) 


PEN.09:008 

Pennsylvania  U.  Dept,  of  Physics,  Philadelphia. 

SCATTERING  OF  GAMMA  RAYS  BY  A  STATIC  ELEC¬ 
TRIC  FIELD,  by  A.  M.  Bernstein  and  A.  K.  Mann. 

[1958]  [38]p.  incl.  diagrs.  refs.  (AFOSR-TN-58-83) 

(AF  18(600)894)  AD  148131  Unclassified 

Also  published  in  Phys.  Rev.,  v.  110-  805-814,  May  15, 
T95fL 

The  absolute  differential  cross  section  of  the  elastic 
scattering  of  gamma  rays  has  been  measured  in  order 
to  determine  the  contribution  of  the  Delbrflck  scattering 
after  subtraction  for  the  known  Rayleigh  and  nuclear 
Thompson  scatte-'.ng  has  been  carried  out.  Measure¬ 
ments  using  2.62  mev  gamma  rays  on  lead  have  given 
values  of  the  experimental  cross  sections  at  intermed¬ 
iate  angles  which  are  substantially  larger  than  the  con¬ 
tributions  expected  from  the  other  two  sources.  This 
extra  contribution  most  probably  is  due  to  Delbrflck 
scattering. 


PEN. 09:009 

Pennsylvania  U.  [Dept,  of  Physics]  Philadelphia. 

NUCLEAR  RESONANCE  SCATTERING  OF  7-MEV 
PHOTONS  BY  LEAD  (Abstract),  by  K.  Reibel  and 
A.  K.  Mann.  [1958]  [l]p.  [AF  18(600)894] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3: 

174,  May  1,  1958. 

The  cross  section  for  nuclear  resonance  scattering  of 
6.91-  and  7.14-mev  gamma  rays  by  lead  have  been  meas¬ 
ured.  The  incident  radiation  is  produced  in  the  reaction 

F*^(p,°'v)01*’;  at  proton  energies  of  2.05  and  2.40  mev, 
each  of  the  lines  has  a  Doppler  broadened  total  width  of 
about  130  kev  and  the  ratios  of  the  intensities  of  the  7.14- 
and  6.91-mev  radiations  are  approximately  4.0  and  0.25, 
respectively.  Preliminary  measurements  indicate  that; 

(a)  a  g_  3.5,  (b)  »(S)7  ^  1  +  cos28,  and  (c) 

ft  18  >  4  mb.  Assuming  electric  dipole  transitions, 

as  suggested  by  the  angular  distribution,  the  ratio  of 
level  width  to  level  spacing.  T  U,  is  found  to  be  of  order 

-4 

10  .  in  agreement  with  the  value  obtained  using  brems- 


strahlung.  Measurements  of  the  angular  distribution  at 
6.91  mev  and  of  peak  absorption  cross  sections  are  in 
progress. 


PEN. 10:005 

Pennsylvania  U.  Dept,  of  Physics,  Philadelphia. 

TRANSITION  AMPLITUDES  FOR  PHOTO-MESON  PRO¬ 
DUCTION  FROM  NUCLEONS  AND  PHOTO-DISINTE¬ 
GRATION  OF  THE  DEUTERON,  by  L.  D.  Pearlstein  and 
A.  Klein.  Jan.  1957  [23]p.  incl.  tables.  (Technical  note 
no.  5)  (AFOSR-TN- 57-71)  (AF  18(603)60)  AD  120414 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  107.  836-842,  Aug.  1, 
1957. 

An  elementary  technique  of  general  applicability  is  ap¬ 
plied  to  the  explicit  construction  as  operators  in  the 
spin  space  of  the  particles  involved,  of  the  transition 
matrices  for  photo-production  of  mesons  from  nucleons, 
and  photo -disintegration  of  the  deuteron. 


PEN. 10:006 

Pennsylvania  U.  Dept,  of  Physics,  Philadelphia. 

COMPLETE  SET  OF  DISPERSION  RELATIONS  FOR  A 
CLASS  OF  FIXED  SOURCE  MESON  THEORIES,  by  R. 

E.  Norton  and  A.  Klein.  Mar.  1957,  44p.  incl.  diagrs. 
refs.  (Technical  note  no.  6)  (AFOSR-TN-57-132) 

(A F  18(603)60)  AD  120488  Unclassified 

Also  published  in  Phys.  Rev.,  v.  109:  584-600,  Jan.  15, 
i9$8. 

The  structure  of  the  transition  matrices  for  all  proc¬ 
esses  that  can  occur  for  a  class  of  fixed  source  meson 
theories  is  studied.  The  model  consists  of  scalar  mes¬ 
on  field  coupled  to  an  extended  source  in  such  a  way 
that  any  finite  number  of  quanta  can  be  emitted  or  ab¬ 
sorbed  at  a  given  time  (multiple  vertices),  but  that  all 
Interactions  are  restricted  to  be  S-wave  in  nature.  The 
general  reaction  matrix  element  for  m  incident  and  n 
emergent  particles  contains  many  terms  describing  se¬ 
quences  of  independent  processes,  which  must  be  re¬ 
moved  before  one  obtains  a  proper  object  for  studies  of 
a  dispersion  theoretic  nature.  It  is  shown  that  the  ratio 
of  the  residual  matrix  element  to  a  suitable  product  of 
source  functions  possesses  those  analytic  properties, 
as  a  function  of  the  total  energy  of  the  system,  which 
permit  dispersion  relations  to  be  stated.  Other  than  for 
the  elastic  scattering  amplitude  the  latter  make  refer¬ 
ence  to  values  of  the  amplitude  in  a  nonphysical  energy' 
region,  hi  conjunction  with  a  suitably  generalized  unita¬ 
ry  condition,  however,  the  scheme,  when  viewed  as  a  set 
of  coupled  integral  e.,uations,  can  be  solved  by  successive 
approximations  in  terms  of  a  number  of  arbitrary  con¬ 
stants,  essentially  equal  to  the  number  of  coupling 


611 


AIR  FORCE  SCIENTIFIC  RESEARCH 


PEN.10;007  -  PEN.10:010 


Constanta  In  the  original  Hamiltonian  (actually  one 
fewer).  Nevertheless,  It  is  pointed  out  that  the  scheme 
does  not  admit  a  unique  solution,  and  this  is  illustrated 
physically  by  exhibiting  an  extended  class  of  Hamiltoni¬ 
ans  which  yield  the  same  dispersion  relations,  but  which, 
as  a  class,  contain  more  coupling  constants  than  make 
their  appearance  in  the  dispersion  relations.  Physically, 
these  are  connected  with  the  occurrence  of  resonance 
scattering.  (Contractor's  abstract) 


PEN.10:007 

Pennsylvania  U.  [Dept,  of  Physics]  Philadelphia. 

THE  MANY  BODY  PROBLEM  IN  QUANTUM  FIELD 
THEORY,  by  A.  Klein  and  C.  Zemach.  Mar.  1957,  35p. 
incl.  refs.  (Technical  note  no.  7)  (AFOSR-TN-57-133) 
(AF  18(603)60)  AD  120489  Unclassified 

Also  published  in  Phys.  Rev.,  v.  108:  126-138,  Oct.  1, 
1957. 

A  formalism  for  the  covurlant  description  of  scattering 
processes  Involving  composite  particles  is  derived 
from  first  principles.  Its  basic  Ingredients  are  the 
Green's  functions  of  quantum  field  theory  combined  with 
a  physically  sound  formulation  of  the  adiabatic  hypothe¬ 
sis.  Explicit  expressions  are  presented  for  various  ex¬ 
amples  of  nucleon-nucleus  and  boson-nucleus  collisions. 
It  is  shown  that  the  Impulse  approximation  can  be  formu¬ 
lated  for  such  problems.  A  general  method  of  obtaining 
electromagnetic  moments  of  nuclei,  based  on  the  scat¬ 
tering  formalism,  is  also  derived.  The  normalization 
condition  for  covariant  amplitudes  is  discussed  and  its 
application  to  bound-state  problems  reviewed.  In  par¬ 
ticular,  a  method  of  carrying  out  perturbation  theory 
for  the  discrete  spectrum  is  suggested.  (Contractor's 
abstract) 


PF.N.  10:008 

Pennsylvania  U.  Dept,  of  Physics,  Philadelphia. 

A  DERIVATION  OF  A  COMPLETE  SET  OF  DISPER¬ 
SION  REI.ATTONS  AND  AN  EXAMINATION  OF  THEIR 
PHYSICAL  CONTENT,  by  R.  E.  Norton.  June  1957, 

86p.  incl.  refs.  (Technical  note  no.  8)  (AFOSH-TN-57- 
309)  (AF  18(603)60)  AD  132380  Unclassified 

A  study  is  made  of  the  structure  of  transition  matrices 
for  all  processes  that  can  occur  for  a  class  of  fixed- 
source  meson  theories.  The  model  consists  of  a  scalar 
meson  field  coupled  lo  an  extended  source  in  such  a 
way  that  (1)  any  finite  number  of  quanta  can  be  emitted 
or  absorbed  at  a  given  time,  and  (2)  all  interactions 
are  restricted  to  be  S-wave  in  nature.  The  ratio  of  the 
residual  matrix  elements  to  a  suitable  product  of 
source  functions  Is  shown  to  possess  analytic  proper¬ 
ties  (as  a  function  of  the  total  energy  of  the  system) 
which  permit  dispersion  relations  to  be  stated.  With  a 


suitably  generalized  unitarlty  condition,  the  scheme  when 
considered  as  a  set  of  coupled  Integral  equations,  can  be 
solved  by  successive  approximations  in  terms  of  a  num¬ 
ber  of  arbitrary  constants,  essentially  equal  to  the  num¬ 
ber  of  coupling  constants  in  the  original  Hamiltonian. 
Proof  is  given  that  the  scheme  does  not,  however,  admit 
a  unique  solution.  The  solution  which  contains  the  fewest 
number  of  arbitrary  constants  is  the  solution  for  the 
Hamiltonian  whose  unperturbed  part  has  a  minimum  of 
structure.  The  additional  solutions  correspond  to  the 
more  complicated  Hamiltonians  and  exhibit  a  resonant 
behavior.  The  case  of  2  additional  theories  which  can 
be  solved  exactly  is  calculated  for  verification. 


PEN. 10:009 

Pennsylvania  U.  Dept,  of  Physics,  Philadelphia. 

DISPERSION  RELATIONS  FOR  THE  SCATTERING  OF 
A  NON-RELATTVISTIC  PARTICLE  BY  A  CENTRAL 
POTENTIAL,  by  A.  Klein  and  C.  Zemach.  Oct.  1957. 
14p.  (Technical  note  no.  9)  (AFOSR-TN-57-688) 

(AF  18(603)60)  AD  136683  Unclassified 

Dispersion  relations  analogous  to  those  which  hold  in 
quantum  field  theory  are  established  for  an  alternative 
pair  of  scattering  amplitudes,  one  of  which  has  not  been 
investigated  hitherto.  The  proofs  are  based  on  a  study 
of  the  Born  series  and  of  the  known  properties  of  the 
Green's  function,  as  the  resolvent  of  a  self-adjoint 
transformation,  and  require  only  that  the  potential  be  lo¬ 
cal  and  satisfy  certain  reasonable  lntegrablllty  condi¬ 
tions.  The  problem  of  continuation  of  the  new  amplitude 
into  the  non-physical  region  is  even  more  acute  than 
usual,  but  is  solved  by  means  of  a  power  series  in  the 
momentum  transfer.  (Contractor’s  abstract) 


PEN. 10:010 

Pennsylvania  U.  Dept,  of  Physics,  Philadelphia. 

[THEORETICAL  STUDIES  IN  MESON-NUCLEON  INTER¬ 
ACTIONS  AND  QUANTUM  ELECTRON  DYNAMICS] 

Final  rept.  [1958]  lv.  incl.  diagrs.  tables,  refs.  (AFOSR- 
TR-58-150)  (AF  18(603)60)  AD  205851  Unclassified 

The  work  performed  under  this  contract  may  be  sum¬ 
marized  as  follows:  Non-relativlstlc  dispersion  rela¬ 
tions  have  been  developed  for  general  classes  of  fixed 
source  meson  theories.  A  theory  of  the  static  two-nu¬ 
cleon  potential  has  been  developed  and  compared  with 
experimental  results.  A  formalism  for  treating  bound 
state  problems  in  relativistic  field  theories  and  applica¬ 
tion  of  this  theory  tv,  ihe  problem  of  the  photodisintegra- 
tion  of  the  deuteron  are  presented.  Weak  Interactions 
have  been  studied  with  respect  to  the  possible  role  of 
non-local  interactions  in  u  meson  decay.  The  results 
of  these  studies  are  described  in  the  following  publica¬ 
tions:  (1)  Dispersion  Relations  For  Fixed-Source  Meson 
Theories,  by  A.  Klein  'item  no.  PEN. KLOOF):  (2' 
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Dispersion  Relations  For  Fixed-Source  Meson  Theories: 
Effective-Range  Relations,  by  A.  Klein  (Item  no.  PEN.10: 
jO?);  (1)  C  yastructl jti  Of  ttw  katabatic  NucUar  Potw.- 
tial:  Formalism,  by  A.  Klein  and  B.  H.  McCormick  (item 
no.  PEN.10:004);  (4)  Transition  Amplitudes  For  Photo¬ 
production  Of  Mesons  From  Nucleons  And  Photodisinte¬ 
gration  Of  The  Deuteron,  by  L.  D.  Pearlstein  and  A. 

Klein  (item  no.  PEN.10:005);  (5)  Many-Body  Problem  In 
Quantum  Field  Theory,  by  A.  Klein  and  C.  Zemach  (item 
no.  PEN. 10:007);  (6)  Complete  Set  Of  Dispersion  Rela- 
tions  For  A  Class  Of  Fixed-Source  Meson  Theories ,  by 
£7T.  Norton  ar«d  A.  Klein  (item'no?  PEN._10:006);  (7) 
Significance  Of  The  Redundant  Solutions  Of  The  Low- 
Wick  Equation,  by  R.  NortonTnTT^rielr^ITennnor 
PEN.  10:015) ;  (8)  Phenomenological  Analysis  of  P  Decay, 
by  S.  Bludman  and  A.  Klein  (item  no.  PEN.10:013);  (9) 
Inner  Bremsstrahlung  In  Mu-Meson  Decay,  by  N.  Tzoar 
and  A.  Klein  (item  no.  PEN.10  017);  (10)  On  The  Con¬ 
cept  of  Potential  In  Quantum  Field  Theory,  by  A.  Klein 
(item  no.  PEN.10:012);  and  (11)  Derivation  Of  The  Two 
Nucleon  Potential,  by  A.  Klein  and  B.  H.  McCormick 
item  no.  PEN.  10:011). 


PEN.10-.011 

Pennsylvania  U.  [Dept,  of  Physics]  Philadelphia. 

derivation  of  the  two  nucleon  potential,  by 

A.  Klein  and  B.  H.  McCormick.  [1958]  [28]p.  incl. 
diagrs.  refs.  (Bound  with  its  AFOSR-TR-58-150; 

AD  205851)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  [AF  18(603)60]  and  Atomic 
Energy  Commission)  Unclassified 

Also  published  in  Prog.  Theoret.  Phys.  (J.pan),  v.  20: 
876-889,  Der.  1958. 

A  new  derivation  of  the  two-nucleon  potential  proposed 
rwtetAly  by  the  &«Uk rs  is  giver,  wUch  Avoids  the  ambig¬ 
uous  features  of  the  scattering  formalism  employed  pre¬ 
viously.  It  is  based  on  the  reduction  to  a  Schrftdlnger 
equation  of  a  suitable  covariant  two-nucleon  equation. 

An  approximate  evaluation  of  the  fourth-order  potential 
highlights  the  significant  departure  of  the  present  pro¬ 
posals  tr^n  past  perturbation  calculations,  hut  repre¬ 
sents  a  serious  overestimate  qualitatively  of  the  addi¬ 
tional  contributions. 


PEN.  10:012 

Pennsylvania  U.  [Dept,  of  Physics]  Philadelphia. 

ON  THE  CONCEPT  OF  POTENTIAL  IN  QUANTUM 
FIELD  THEORY,  by  A.  Klein.  [1958]  iop.  incl.  refs. 
(Bound  with  its  AFOSR-TR-58-150;  AD  205851)  (AF  18- 
(603)60)  Unclassified 

Also  published  in  Prog.  Theoret.  Phys.  (Jap-r)  v.  20: 
257 ^2 66.  Sept.  1958. 


This  report  contains  two  forms  of  the  two-nucleon  poten¬ 
tial  computed  to  fourth  order  in  the  coupling  constant 
Iron,  the  gra-JUtA  coupling  d  thw  pl-npvxi  L.  the 
field.  These  are  commonly  referred  as  the  Taketani- 
Machido-Onuma  (T.M.O.)  and  the  Brueckner  Watson 
(B.W.)  potentials.  The  merits  of  the  controversy  sur¬ 
rounding  this  schism  are  reexamined  from  first  princi¬ 
ples  starting  from  the  covariant  equation  for  two-nu¬ 
cleons,  and  it  is  concluded  that  the  conditions  for  the  ap¬ 
plicability  of  the  method  leading  to  the  T.M.O.  potential 
are  never  satisfied  in  practice.  On  the  other  hand,  the 
B.W.  potenttal,  suitably  alter  wl  following  record  sugges¬ 
tions  by  Miyazawa  and  the  author  may  well  yield  a  suit¬ 
able  approximation  in  tne  low  energy  region. 


PEN. 10:013 

Pennsylvania  U.  Dept,  of  Physics,  Philadelphia. 

PHENOMENOLOGICAL  ANALYSIS  OF  V  DECAY,  by 
S.  Bludman  and  A.  Klein.  1 1958]  [4]p.  (Sj*'nsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  [AF  18- 
(603)60]  and  Atomic  Energy  Commission)  Unclassified 

Published  In  Phys.  Rev.,  v.  109:  550-553,  Jan.  15,  1958. 

The  spectrum,  asymmetry,  and  helicity  of  the  electrons 
from  M  decay  are  calculated  from  the  must  general  form 
of  the  two-component  neutrino  theory  with  lepton-con¬ 
servation.  In  addition  to  the  non-local  interactions  con¬ 
sidered  recently  by  Lee  and  Yang,  terms  appearing 
phenomenologically  as  derivative  couplings  may  occur. 

In  particular,  a  spectrum  that  Is,  aside  from  a  statistical 
factor,  linear  In  momentum  is  possible  with  p  /  3/4. 

This  could  be  Interpreted  as  evidence  that  fermions  of 
baryonic  mass  are  responsible  for  nonlocality. 


KN.l&CU 

Pennsylvania  U.  [Dept,  of  Physics]  Philadelphia. 

BORN  SERIES  AND  DISPERSION  RELATIONS  IN  NON- 
RELATIVISTIC  QUANTUM  THEORY  (Abstract),  by  A. 
Klein  and  C.  7emach.  (1958]  [l]p.  [AF  18(603)60] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  2S-Feb.  1,  1958. 

Published  in  Bull.  Amer,  Phys.  Soc.,  Series  II,  v.  3: 

68.  Jan.  29,  1958. 

Potential  scattering  of  a  nonrelatlvistic  particle  is  ex 
amined  with  the  aid  of  the  Born  series  for  the  Green's 
function  and  the  scattering  amplitude.  For  a  wide  class 
of  potentials,  such  series  are  shown  to  converge  abso¬ 
lutely  at  sufficiently  high  incident  energies  and  their  val¬ 
ues  are  approximated  by  their  leading  terms,  Tliese  and 
related  results  provide  a  simple  mathematical  basis  for 
the  derivation  and  extension  of  previously  given 
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nonrelativistic  dispersion  formulas  with  less  restric¬ 
tive  hypotheses.  Dispersion  relations  for  fixed  momen¬ 
tum  transfer  and  for  fixed  scattering  angle  are  treated. 


PEN.10:015 

Pennsylvania  U.  Dept,  of  Physics,  Philadelphia. 

SIGNIFICANCE  OF  THE  REDUNDANT  SOLUTIONS  OF 
THE  LOW -WICK  EQUATION,  by  R.  Norton  and  A. 
Klein.  Oct.  14,  1957  [5]p.  incl.  dlagr.  refs.  [AF  18- 
(603)80]  Unclassified 

Published  in  Phys.  Rev.,  v.  109:  991-995,  Feb.  1,  1958. 

The  content  of  the  Low-Wick  scattering  formalism  is 
studied,  using  the  example  of  a  class  of  exactly  soluble 
meson  theories  with  fixed-source  interaction.  The 
theories  in  question  describe  a  set  of  harmonic  oscil¬ 
lators  with  an  arbitrary  distribution  of  frequencies, 
coupled  to  a  scalar  meson  field  by  means  of  their  total 
dipole  moment.  The  Low  equation  for  scattering  of  a 
meson  is  shown  to  possess  Infinitely  many  solutions. 
These  are  compared  with  the  exact,  explicit  solution  of 
the  same  problem,  and  it  Is  shown  that  there  is  one-to- 
one  correspondence  between  a  particular  choice  of 
theory  (number  of  oscillators  and  their  frequencies) 
and  a  given  one  of  the  aforementioned  solutions  of  the 
Low  equation.  A  similar  situation  is  shown  to  obtain 
for  symmetric  pseudoscalar  theory,  and  It  is  made 
plausible  thereby  that  Chew  and  Low  have  chosen  the 
particular  solution  appropriate  to  their  Hamiltonian. 
(Contractor's  abstract) 


PEN.  10:016 

Pennsylvania  U.  [Dept,  of  Physics]  Philadelphia. 

PROOF  OF  DISPERSION  RELATIONS  IN  FIELD  THEORY 
(Abstract),  by  R.  Prange  and  A.  Klein.  [1958]  [l]p, 

[AF  18(603)60]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Washington,  D.  C.,  May  1-3,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

170,  May  1,  1958. 

Recent  proofs  of  dispersion  relations  for  pion-nucleon 
scattering  employ  the  device  of  continuing  the  amplitude 
with  respect  to  the  square  of  the  pion  mass.  Dispersion 
relations  are  established  first  for  negative  values  of 
this  parameter.  The  passage  back  for  the  physical  value 
is  then  rigorously  justified.  We  have  developed  an  alter¬ 
native  method  which  initially  proceeds  by  keeping  part  of 
the  ei  rgy  dependence  fixed.  In  a  manner  formally  anal¬ 
ogous  to  the  proof  for  the  forward  scattering  of  light,  the 
amplitude  is  then  shown  to  satisfy  a  dispersion  relation 
in  the  remaining  energy  dependence.  The  relation  itself 
is  unconventional,  however,  in  that  the  abs  irptive  part 

614 


refers  solely  (except  for  one  point)  to  the  nonphysical  re¬ 
gion.  In  order  to  convert  to  the  more  usual  relation,  the 
behavior  of  the  amplitude  as  a  function  of  the  hitherto 
unused  energy  dependence  has  been  studied.  So  far  the 
proof  has  been  completed  only  for  the  limit  of  infinite 
nucleon  mass. 


PEN.10:017 

Pennsylvania  U.  [Dept,  of  Physics]  Philadelphia. 

INNER  BREMSSTRAHLUNG  IN  MU-MESON  DECAY,  by 
N.  Tzoar  and  A.  Klein.  [1958]  [3]p.  [AF  18(603)60] 

Unclassified 

Published  in  Nuovo  Cimer.to,  Series  X,  v.  8:  482-484, 
May  1,  1958. 

The  transition  probability  for  decay  of  the  p-meson  with 
the  emission  of  an  additional  photon  is  computed  on  the 
basis  of  the  most  general  two-component  theory  of  the 
neutrino  with  lepton  conservation.  The  estimated  ratio 

5 

of  one  radiative  event  per  10  decays  suggests  that  the 
experiment  may  be  feasible  in  the  near  future.  (Con¬ 
tractor's  abstract) 


PIS,02:001 

Pisa  U.  Inst,  of  Physiology,  (Italy). 

PERSISTENT  PATTERNS  OF  WAKEFULNESS  IN  THE 
PRETRIGEMINAL  MIDPONTINE  PREPARATION,  by 
C.  Batini,  G.  Moruzzi  and  others.  [1958]  [3]p.  incl. 
diagrs.  (A FOSR - TN- 58 - 564)  (AF  61(514)1125) 

AD  158382  Unclassified 

Also  published  in  Science,  v.  128:  30-32,  July  4,  1958. 

Of  the  two  preparations  (the  "rostropontine"  and  the 
"midpontine  oretrigeminal"  cats,  both  connected  to  sen¬ 
sory  receptors  through  the  first  two  cranial  nerves  only), 
the  former  displays  a  permanently  synchronized  elec¬ 
troencephalogram,  whereas  the  latter  shows  a  clear-cut 
desynchronization.  Thus,  the  critical  factor  is  the  injury 
or  the  integrity  of  a  small  amount  oi  nervous  tissue  lying 
in  the  rostral  part  of  the  pons.  The  behavioral  and  elec- 
troencephalographlc  patterns  of  the  "midpontine”  animal 
do  not  appear.-  to  result  from  hypoventilation  and  conse¬ 
quent  hypercapnia,  as  demonstrated  by  blood  gas  meas¬ 
urement  before  and  after  appropriate  brain-stem  tran¬ 
section.  A  synchronizing,  or  possibly  sleep-inducing, 
influence  exerted  by  some  structure  in  the  caudal  brain 
stem  can  be  tentatively  envisaged. 
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PIT.04.-Q01 


Pittsburgh  U.  Dept,  of  Physics,  Pa. 


STRENGTHS  AND  WIDTHS  OF  PRESSURE-BROADENED 
HCI  INFRARED  LINES  (Abstract),  by  H.  J.  Babrov, 

G.  A.  Ameer,  andW.  M.  Benesch.  [1957]  [l]p.  (AF  18- 
(600)986)  Unclassified 

Presented  at  Symposium  on  Molecular  Structure  and 
Spectroscopy,  Ohio  State  U.,  Columbus,  June  10-14, 

1957. 

Published  In  Symposium  on  Molecular  Structure  and 
Spectroscopy.  Abstracts,  1957,  p.  38. 


As  part  of  an  Investigation  of  the  various  aspects  of  the 
pressure  broadening  of  infrared  absorption  lines,  the 
authors  have  undertaken  the  measurement  of  the  line 
strengths  and  widths  of  several  of  the  P-branch  lines  of 
fundamental  vibration-rotation  band  of  HCI.  The  value 
here  obtained  for  the  band  absorption  coefficient,  S° 

-2  -1 

is  143  cm  atm  .  This  Is  based  on  a  line  strength  for 
the  P-1  line,  S°  ,  of  6.60  cm  2  atm  1  at  300°K.  The 
line  width  of  the  P-1  line  when  broadened  by  nitrogen 
is  o°  ^  .12  cm'1  atm  1  at  300°K.  One  of  the  favor- 

p-1 

able  aspects  of  the  present  method  is  the  use  of  a  sin¬ 
gle  large  absorption  cell  Into  which  are  Introduced 
easily  reproducible  mixtures  of  gases  under  moderate 
pressures.  The  resulting  lines  are  large  and  easily 
planlmetered.  The  resulting  equivalent  widths  are 
treated  in  a  manner  ind  ;ated  by  the  following  equation: 


W3V7 


f(0x37) 


SL  X 

where  x  -  —  ,  P  - - ,  and  the  function  f(x)  Is  well 

2vo  37 
X 

known  and  tabulated.  S  Is  the  line  absorption  coefficient, 
L  is  the  optical  path  length,  and  n  is  the  line  half¬ 
width  produced  by  relatively  large  nitrogen  pressures. 
The  superscripts  refer  to  the  two  Isotopic  lines  of  HCI. 
To  obtain  a  large  value  of  8,  the  less  abundant  isotope 
at  very  low  HCI  pressure  and  high  (~  one  atmosphere) 

Nj  pressure  is  used  In  one  half  of  the  experiment,  while 


the  more  abundant  isotope  at  higher  HCI  pressure  and 
low  (~  1/6  atmosphere)  pressure  Is  used  in  the  sec¬ 


ond  half.  It  may  be  noted  that  this  method  is  not  lnhe 
rently  dependent  on  the  presence  of  isotopes. 


P1T.02.012 

Pittsburgh  U.  (Sarah  Mellon  Scaife]  Radiation  l.ab.,  Pa. 
ON  SUPER  EXCHANGE  INTERACTION,  by  J.Yamashita 


PIT. 04:001;  r>IT.02:012,  013 


and  J.  Kondo.  Apr.  5,  1957,  63  p.  lncl.  tables,  refs. 
(AFOSR-TN- 57-166)  (AF  18(600)892)  Unclassified 

Also  published  In  Phys.  Rev.,  v.  109:  730-741,  Feb.  1, 
1958. 

Superexchange  Interaction  In  the  MnO  crystal  is  studied 
by  using  the  Heltler-London  picture  Including  overlap. 
Mechanisms  proposed  by  Slater,  Kramers- Anderson  and 
Goodenough  are  developed  on  the  same  basis.  Energy 
difference  between  the  antiparallel  spin  state  and  the 
parallel  spin  state  Is  computed  numerically  in  the  case 
of  the  simple  four  electron  problem.  (Contractor’s 
abstract) 


PIT.02:013 

Pittsburgh  U.  Sarah  Mellon  Scaife  Radiation  Lab.,  Pa. 

PROBLEM  OF  SPIN  ARRANGEMENTS  IN  MnO  AND 
SIMILAR  ANTIFERROMAGNETS,  by  F.  Keffer  and  W. 

O.  Sullivan.  [1957]  [8]p.  lncl.  diagr.  refs.  (AFOSR-TN- 
57-358)  (Also  bound  In  its  AFOSR-TR-58-46;  AD  228953) 
(AF  18(600)892)  AD  132476  Unclassified 

Also  published  In  Phys.  Rev.,  v.  108:  637-644,  Nov.  1, 
1957. 

The  magnetic  dipolar  energy  Is  computed  for  ordering 
of  the  second  kind  with  the  four  antiferromagnetic  sub¬ 
lattices  of  a  face-centered  cube  making  arbitrary  spin 
directions  with  respect  to  one  another,  and  this  energy 
Is  shown  to  be  of  the  same  form  In  the  sublattice  direc¬ 
tion  cosines  as  is  the  calculated  powder  neutron-diffrac¬ 
tion  pattern.  (The  dipolar  energy  is  also  calculated  for 
ordering  of  the  third  kind  and  shown  to  lead  to  a  spin 
arrangement  In  disagreement  with  powder  neutron-dif¬ 
fraction  results  on  fiMnS.)  The  observed  neutron  pat¬ 
terns  in  MnO  and  »MnS  agree  with  minimum  dipolar  en¬ 
ergy,  but  many  spin  arrangements  can  satisfy  this,  and 
the  spins  are  constrained  only  to  certain  regions. 

Other  sources  of  anisotropy  in  Mn++  salts  are  shown  to 
be  much  weaker.  A  model  is  Introduced  in  which  the 
spins  are  constrained  by  dipolar  and  exchange  forces  to 
point  parallel  to  (111)  planes  and  constrained  by  the 
weaker  anisotropy  to  a  threefold  set  of  easy  axes  within 
these  planes.  Nagamlya's  small-field  approximation  for 
the  field  dependence  of  the  powder  susceptibility  of  a 
uniaxial  ar.tiferromagnet  is  extended  to  all  values  of  the 
applied  field,  and  a  similar  calculation  is  made  for  the 
powder  susceptibility  of  the  MnO  model.  Comparison 
with  experimental  data  indicates  that  the  weak  withln- 
4  3 

plane  anisotropy  Is  3x10  ergs/cm  which  is  to  be 
contrasted  with  the  theoretical  out-of-plane  dipolar  ani- 
7  3 

sotropy  of  10  ergs/cni  .  A  rough  theory  of  antiferro- 
magnetic  resonance  for  the  model  seems  to  explain  the 
partial  para  magnetic -like  absorption  observed  below  the 
Neel  point. 


•  .  • 
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P1T.02:014  -  P1T.02:018 


PIT.02:014 

Pittsburgh  U.  Sarah  Mellon  Scaife  Radiation  Lab.,  Pa. 

ON  ELECTRONIC  CURRENT  IN  NIO,  by  J.  Yamashita 
and  T.  Kurosawa.  [1957]  [36]p.  incl.  tables,  refs. 
(AFOSR-TN- 57-369)  (AF  18(600)892)  AD  132441 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Philadelphia,  Pa.,  Mar.  21-23,  1957. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  II, 
v.  2:  147,  Man  21,  1957. 

Also  published  in  Jour.  Phys.  Chem.  Solids,  v.  5:  34-43, 
1958. 

A  discussion  on  conduction  mechanism  by  motion  of  an 
extra-electron  which  is  tightly  bound  to  an  ion  In  an 
ionic  lattice  is  presented.  It  is  assumed  that  the  wars 
function  of  the  electron  is  localised  closely  around  an 
ion  and  motion  of  the  electron  is  so  slow  that  the  lattice 
polarization  is  induced  around  the  electron.  In  this  case 
conduction  mechanism  may  not  be  well  explained  by  the 
usual  band  theory,  but  it  might  be  better  to  use  the 
Heitler- London  picture  and  to  understand  the  current 
as  a  result  of  wandering  motion  of  the  electron  from 
Ian  to  ion,  This  Conduction  mechanism  was  applied  and 
explains  the  electronic  current  which  appears  in  the 
NiO  crystal  or  the  LaMnO^  crystal. 


P1T.02:015 

Pittsburgh  U.  Sarah  Mellon  Scaife  Radiation  Lab.,  Pa. 

BAND  THEORY  AND  ANTI  FERROMAGNETISM,  by  J. 
Yamashita  and  J.  Kondo.  [1957]  46p.  refs.  (AFOSR- 
TN-57-402)  (AF  18(600)892)  AD  132480 

Unclassified 

A  band  theory  of  anttferromagnetism  if  developed  on 
the  basis  of  the  alternate  band  picture  proposed  by 
Slater.  Applicability  of  a  band  picture  to  3d  electrons 
of  the  transition  metal  in  compounds  is  examined  (Sec¬ 
tion  2),  possibility  of  metallic  antiferromagnetism  is 
discussed  lor  a  simplified  model  (Section  3),  and  some 
speculations  are  made  about  antiferromagnetism  in 
real  compounds  and  metals  (Section  4).  (Contractor's 
abstract) 


P1T.02:016 

Pittsburgh  U.  Sarah  Mellon  Scaife  Radiation  Lab.,  Pa. 

STUDY  OF  THE  WURTZITE-TYPE  BINARY  COM¬ 
POUNDS.  II.  MACROSCOPIC  THEORY  OF  THE  DIS¬ 
TORTION  AND  POLARIZATION,  by  F.  Keffer  and  A. 
M.  Portis.  [1956]  [34]p.  Incl.  diagr.  tables,  refs. 


(AFOSR-TN-57-487)  (Also  bound  with  its  AFOSR-TR- 
58-46;  AD  228953)  (AF  18(600)892)  AD  129820 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  27:  675-682, 
Sept.  1957. 

The  slight  departure  of  wurtzite-type  binary  compounds 
from  ideal  c/a  ratio  and  ideal  sublattice  displacement 
parameter  u  is  accounted  for  by  the  forces  arising  from 
partial  polar  binding.  These  long-range  forces  are  cal¬ 
culated  in  terms  of  a  postulated  charge  ±  fe  per  ion  and 
certain  lattice  sums  which  were  evaluated.  When  bal¬ 
anced  against  the  lattice  piezoelectric,  and  dielectric 
constants  of  the  crystal,  the  forces  account  for  both  the 
direction  and  the  order  of  magnitude  of  the  distortion. 
The  compound?  AIN,  BeO,  and  ZnO  are  considered  in 
detail.  An  experimental  value  of  8.5  is  given  for  the 
dielectric  constant  of  AIN,  but  in  the  absence  of  precise 
values  for  elastic  and  piezoelectric  constants  only  an 
crtttT  of  trAgTAtodt  check  cl  the  theory  tan  be  matte  at 
this  time.  Some  remarks  are  appended  on  the  general 
problem  of  finite  lattice  sums  in  complex  lattices 
which  have  dipole  and/or  quadrupole  moments  in  the 
unit  cell. 


PIT.02:017 

Pittsburgh  U.  Sarah  Mellon  Scaife  Radiation  Lab.,  Pa. 

A  NEW  PROPERTY  OF  THE  TURNSTILE  WAVEGUIDE 
JUNCTION,  by  R.  S.  Potter  and  A.  Sagar.  [1957]  7p. 
incl.  diagrs.  (AFOSR-TN-57-598)  (AF  18(600)892) 

AD  136584  Unclassified 

Also  published  in  Proc.  Nat'l.  Electronics  Conf., 
Chicago,  Ill.  (Oct.  7-9,  1957),  v.  13:  452-458,  1957. 

New  matching  conditions  for  the  turnstile  waveguide 
Junction  have  recently  been  determined  from  the  scat¬ 
tering  matrix  unitary  requirement.  These  matching  con¬ 
ditions  show  that  the  Junction  possesses  a  new  and  use¬ 
ful  Isolation  between  adjacent  rectangular  waveguide 
TE10  modes  as  well  as  the  well  known  and  much  used 

isolation  between  opposite  rectangular  waveguide  TEjq 
modes.  (Contractor's  abstract) 


P1T.02:018 

Pittsburgh  U.  [Sarah  Mellon  Scaife  Radiation  Lab.]  Pa. 

DOUBLE  REFRACTION  OF  AXIAL  CRYSTALS.  1. 
WURTZITE  STRUCTURES  (Abstract),  by  F.  Keffer. 
[1957]  [l]p.  [AF  18(600)892]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Philadelphia,  Pa.,  Mar.  21-23,  1957. 
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Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  2: 

119,  Mar.  21,  1957. 

The  Lorentz  factor,  4ir/3,  used  In  the  derivation  of  the 
Lorentz-Lorenz  formula  relating  the  optical  index  of 
refraction  of  an  ionic  crystal  to  the  electronic  polariza¬ 
bilities  of  the  Ions,  assumes  (a)  no  overlap  between 
neighbor  ions,  and  (bi  tetrahedral  symmetry.  In  the  ab¬ 
sence  of  (b),  any  difference  between  the  dipole  field  fac¬ 
tors  along  and  perpendicular  to  the  crystal  axis  may 
lead  to  double  refraction.  Anisotropy  in  neighbor-ion 
overlap,  which  may  also  cause  double  refraction,  should 
be  absent  in  wurtzite  structures,  which  have  tetrahedral 
symmetry  out  to  next-nearest  neighbors.  A  revised 
Lorentz-Lorenz  formulation,  introducing  anisotropic 
field  factors,  leads  to  a  pair  of  equations  for  the  ordi¬ 
nary  and  extraordinary  Indices  of  refraction.  Using 
measured  values  of  the  Indices  one  may  solve  these 
equations  for  the  electronic  polarizabilities  of  both  types 
of  ions.  Results  for  ZnS,  ZnO,  BeO,  CdS,  and  Agl  are  in 
good  agreement  with  the  polarizabilities  estimated  by 
Tessman,  Kahn,  and  Shockley  from  self- consistent  calcu¬ 
lations  on  simpler  ionic  crystals.  Polarizabilities  of  the 
metallic  ions  tend  to  be  slightly  larger  than  the  TKS 
values,  indicating  electron  displacement  towards  these 
ions,  a  displacement  required  by  the  partial  covalent 
bonding. 


PIT.02:019 

Pittsburgh  U.  [Sarah  Mellon  Scalfe  Radiation  Lab.)  Pa. 

DOUBLE  REFRACTION  OF  AXIAL  CRYSTALS.  II. 
RUTILE  STRUCTURES  (Abstract),  by  B.  Smilowitz  and 
F.  Keffer.  [1957]  [l]p.  [AF  18(600)892]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Philadelphia,  Pa.,  Mar.  21-23,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  2: 
119-120,  Mar.  21,  1957. 

The  theory  outlined  above  for  wurtzite  structures  has 
been  applied  to  rutile  structures.  Here,  since  the  near¬ 
est  neighbors  of  any  ion  do  not  satisfy  tetrahedral  sym¬ 
metry,  overlap  effects  will  be  expected  to  contribute  to 
double  refraction.  These  effects  should  be  small,  how¬ 
ever,  in  strongly  ionic  crystals.  The  dipole  field  factors 
were  calculated  for  a  rutile  structure  with  c/a  -  0.67, 
and  applied  to  the  determination  of  the  electronic  polari¬ 
zabilities  of  the  ions  in  MgFj  and  SnOj.  The  polariza¬ 
bilities  for  Mg++  and  F  agree  well  with  those  quoted 
by  Tessman,  Kahn,  and  Shockley.  The  values  obtained 
4+ 

for  Sn  and  O  differ  from  the  TKS  values  to  a  greater 

extent  tliar.  Mg*+  and  F”,  indicating,  as  the  electroneg¬ 
ativity  values  would  lead  one  to  expect,  a  larger  degree 
of  overlap  for  SnOj.  Other  compounds  will  be  discussed 

in  addition  to  ihose  mentioned  above.  We  have  also  used 


PIT.02:019  -  PIT.02:021 


the  field  factors  to  evaluate  the  magnetic  dipolar  fields 
at  fluorine  sites  in  paramagnetic  and  antiferromagnetic 
MnFj. 


PIT.02:020 

Pittsburgh  U.  [Sarah  Mellon  Scaife  Radiation  Lab.]  Pa. 

PROPOSED  MODEL  FOR  THE  ANISOTROPY  IN  ANTI¬ 
FERROMAGNETIC  MnO  and  oMnS  (Abstract),  by  W. 
O'Sullivan  and  F.  Keffer.  [1957]  [l]p.  [AF  18(600)892] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Philadelphia,  Pa.,  Mar.  21-23,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2: 
118-119,  Mar.  21,  1957. 

According  to  Kaplan  magnetic  dipolar  interactions  in  an 
antiferromagnetic  FCC  array  with  ordering  of  the  second 

6  3 

kind  lead  to  a  large  anisotropy  (4  x  10  ergs/cm  )  align¬ 
ing  the  spins  parallel  to  ferromagnetic  (111)  planes;  and 
recent  Brookhaven  neutron  diffraction  experiments  on 
MnO,  NiO,  and  "MnS  confirm  this  alignment.  This  large 
aidsotropy,  however,  disagrees  with  a  much  smaller 
anisotropy  estimated  by  Nagamiya  from  the  field  depend¬ 
ence  of  Xpowder  in  MnO.  Our  calculations  of  some  other 

(weaker)  sources  of  anisotropy  possible  for  Mn++  ions 
In  S  states  suggest  a  model  in  which,  in  addition  to 
Kaplan's  (111)  plane  constraint,  a  much  weaker  anisotropy 
selects  preferred  directions  in  those  planes.  The  field 
dependence  of  xpowder,  as  calculated  from  this  model, 
agrees  with  experiment  if  the  weak  anisotropy  is  ~1.9  x 
4  3 

10  ergs/cm  or  possibly  less.  Furthermore,  the  pres¬ 
ence  of  this  weak  anisotropy  helps  explain  the  strong 
Spin- resonance  absorption,  well  below  the  Curie  point, 
observed  in  powdered  MnS  and  MnO. 


PIT.02:021 

Pittsburgh  U.  Sarah  Mellon  Scaife  Radiation  Lab.,  Pa. 

THE  STUDY  OF  CRYSTAL  AND  MOLECULAR  STRUC¬ 
TURE  BY  NUCLEAR  RESONANCE  IN  SINGLE  CRYS¬ 
TALS  (Abstract),  by  C.  Dean.  1957,  lp.  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  18(600)892  and  National  Science  Foundation) 

Unclassified 

Presented  at  meeting  at  the  National  Bureau  of  Stand¬ 
ards,  Washington,  D.  C.,  June  27,  1957. 

Both  in  nuclear  magnetic  resonance  and  in  nuclear  quad- 
rupole  resonance  the  details  of  the  spectrum  from  an  in¬ 
dividual  nucleus  depend  on  the  relative  strength  and  ori¬ 
entation  of  an  externally  applied  magnetic  field  with 
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respect  to  the  Internal  magnetic  and/or  electric  field  at 
the  site  of  that  nucleus.  With  single  crystal  specimens 
the  resonances  from  the  atoms  of  one  element  at  differ¬ 
ent  unit  cell  sites  can  be  distinguished.  A  sequence  of 
spectra  for  different  orientations  of  the  crystal  with 
respect  to  the  eternal  magnetic  field  can  be  analyzed 
to  give  the  direction  and  magnitude  of  the  internal  field 
at  the  site  of  each  nucleus  of  that  element  in  the  unit 
cell.  These  internal  fields  then  constitute  the  basic  data 
from  which  structural  information  is  inferred  with  an 
accuracy  and  certainty  which  depends  on  the  type  of  sys¬ 
tem  under  investigation.  Specific  cases  will  be  described 
to  illustrate  different  applications  that  have  been  made. 
The  scope  and  limitations  of  these  techniques  will  be 
discussed. 


P1T.02:022 

Pittsburgh  U.  Sarah  Mellon  Scaile  Radiation  Lab.,  Pa. 

A  NUCLEAR  QUADRUPOLE  RESONANCE  AND  X-RAY 
STUDY  OF  THE  CRYSTAL  STRUCTURE  OF  1,2,4, 5- 
TETRACHLOROBENZENE,  by  C.  Dean,  M.  Poliak  and 
others.  [1958]  [35]p.  incl.  diagrs.  tables,  refs.  (AFOSR- 
TN-58-64)  (Bound  with  its  AFOSR-TR-58-46; 
aD  228953  (AF  18(600)8921  AD  148107  Unclassified 

Also  published  in  Acta  Crystallographlca,  v.  11:  710-718, 
Sept.  10,  1958. 

The  chlorine  nuclear  quadrupole  resonance  has  been 
used  to  determine  the  C-Cl  bond  directions  in  a  single 
crystal  of  1,2,4,5-tetraehlorobWizerie.  With  this  data, 
the  phases  for  the  (Okl)  structure  amplitudes  were  de¬ 
termined  directly  and  used  in  a  Fourier  projection.  The 
results  for  the  nuclear  quadrupole  resonance  measure¬ 
ments  and  the  two  dimensional  x-ray  analysis  agree 
within  1  to  2’  in  the  bond  orientations.  The  angle  be¬ 
tween  adjacent  C-Cl  bonds  in  the  molecule  is  83  *  1*. 

The  interpretation  in  terms  of  strained  models  is  dis¬ 
cussed  in  relation  to  the  nuclear  quadrupole  resonance 
experiments. 


P1T.02:023 

Pittsburgh  U.  Sarah  Mellon  Scaite  Radiation  Lab.,  Pa. 

ANISOTROPY  ENERGY  IN  MnF^  AT  LOW  TEMPERA¬ 
TURES,  by  T.  Oguchl.  [1958]  18p.  incl.  diagr.  refs. 
(AFOSR-TN-58-99)  (AF  18(600)892)  AD  228953 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  Ill:  1063-1066,  Aug. 

15,  TTOT 

The  anisotropy  energy  in  MnF^  is  calculated  by  a  spin- 

wave  method.  The  magnetic  dipole  Interactions  and 
the  interactions  of  individual  Ions  with  their  surrounding 
crystalline  fields  give  the  anisotropy  energy  of  -4.9  x 


0 

10  erg/cc  at  0°K.  The  experimental  value  extrapolated 
0 

to  0°K  by  Foner  is  -5.0  x  10  erg/cc.  The  temperature 
dependence  of  the  anisotropy  energy  is  obtained  as 

Ean(T)/Ean(0)  "  [M(T)/M(°)]2‘9.  where  E^fT),  M(T) 

are  the  anisotropy  energy  and  the  magnetization  of  the 
sublattice  at  0°K, respectively,  and  E^fO),  M(0)  are  the 

corresponding  values  at  0°K.  (Contractor's  abstract) 


PIT.02:024 

Pittsburgh  U.  Sarah  Mellon  Scaife  Radiation  Lab.,  Pa. 

RESEARCH  STUDIES  ON  ANTI-FERROMAGNETIC  RESO¬ 
NANCE,  PARAMAGNETIC  RESONANCE  IN  PHOSPHORS, 
FOREIGN  ATOMS  IN  SILVER  HALIDES  AND  NUCLEAR 
RESONANCE,  by  F.  Keffer,  A.  M.  Portis  and  others. 
Final  technical  rept.  Part  1,  Sept.  1,  1953-Dec.  31,  1957. 
Jan.  31,  1958,  lv.  incl.  illus.  diagrs.  tables,  refs. 
(AFOSR-TR-58-46)  (AF  18(600)892)  AD  228953 

Unclassified 

The  research  performed  under  the  contract  is  listed. 

Also  included  are  reprints  of  the  following  papers: 

(1)  AFOSR-TN- 56-85,  P1T.02:009;  (2)  P1T.02:011;  (3) 
AFOSR-TN-57-358,  PIT.02:013;  (4)  AFOSR-TN-57-4B7, 
PIT.02:016;  and  (5)  AFOSR-TN-5B-64,  PIT.02;022. 


PIT.02:025 

Pittsburgh  U.  [Sarah  Mellon  Scaife  Radiation  Lab.]  Pa. 

A  CALCULATION  OF  THE  VALENCE  BAND  STRUC¬ 
TURE  IN  BeO  (Abstract),  by  W.  O'Sullivan.  1958,  lp. 

(AF  18(800)892;  continued  by  AF  49(638)323) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3:  231, 
May  1,  1958. 

The  ICAO  approximation  is  applied  toward  a  description 
of  the  valence  band  hi  BeO,  In  which  only  the  closed 
2  6 

shell  Be(ls)  0(2p)  configuration  is  considered.  The 
treatment  of  closed  shell  systems,  used  by  Ldwdin  in 
determining  the  cohesive  energy  in  alkali  halide  crystals, 
is  adopted  for  this  calculation.  Thus,  no  account  is  taken 
of  the  deformation  of  the  oxygen  valence  electron  distri¬ 
bution  by  the  polarization  field  along  the  c  axis  of  the 

murtxlU'  type  crystal  7V  0  “(Jf)  radial  funrti  jr,  in 
used  as  calculated  by  Yamashita  and  Kojima  for  MgO 
and  includes  the  correction  for  nonorthogonality  of  atom¬ 
ic  orbitals  centered  on  different  lattice  sites.  The  va¬ 
lence  band  width  is  found  to  be  18  ev  and  the  maxima 
lie  in  the  (k^,  k  )  plane  rather  than  along  the  k^  axis. 
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The  18  ev  width  represents  an  overestimate,  a  result 
that  follows  reasonably  from  the  use  of  the  MgO  o""(2p) 
function. 


PIT.05:001 

Pittsburgh  U.  Sarah  Mellon  Scaife  Radiation  Lab.,  Pa. 

SUPPRESSING  SIDE -BAND  INTERFERENCE  IN 
SUPERREGENE RATIVE  rf  SPECTROMETERS,  by  C. 
Dean  and  M.  Poliak.  [1958]  [3]p.  incl.  illus.  diagrs. 
(AFOSR-TN-58-280)  (AF  49(638)323;  continuation  of 
AF  18(600)892)  AD  228953  Unclassified 

Also  published  in  Rev.  Sclent.  Instruments,  v.  29:  630- 
632,  July  1958. 

By  slowly  modulating  the  quench  frequency,  the  side¬ 
band  responses  of  a  superregenerative  spectrometer 
to  a  nuclear  resonance  can  be  prevented  from  appearing 
in  a  recorded  spectrum.  When  searching  for  an  unspllt 
Zeeman  component  in  a  nuclear  quadrupole  spectrum, 
an  equivalent  simplification  of  the  recorded  spectrum 
can  be  obtained  by  slowly  modulating  the  magnetic  field. 
Satisfactory  spectrometers  and  the  required  modulation 
and  compensation  circuits  are  described.  (Contractor's 
abstract) 


PIT.05-.002 

Pittsburgh  U.  Sarah  Mellon  Scaife  Radiation  Lab.,  Pa. 

CONDUCTIVITY  OF  NONPOLAR  CRYSTALS  IN 
STRONG  ELECTRIC  FIELD.  H,  by  J.  Yamashlta. 

[1958]  [4]p.  incl.  table.  (AFOSR-TN-58-380)  (AF  49- 
(638)323)  AD  228953  Unclassified 

Also  published  in  Phys.  Rev.,  v.  Ill:  1529-1532, 

Sept.  15,  1958. 

The  distribution  function  of  the  hot-electron  has  been 
investigated  in  germanium  for  the  case  of  a  small 
applied  electric  field,  where  both  acoustical-  and 
optical-mode  scattering  exists.  The  electron  energy 
loss  due  to  the  interaction  with  the  optical  mode  is 
found  to  be  quite  large,  and  it  eliminates  large  parts  of 
the  quantitative  discrepancy  between  the  previous  theory 
and  experiment.  (Contractor's  abstract) 


PIT.05:003 

Pittsburgh  U.  Sarah  Mellon  Scaife  Radiation  Lab.,  Pa. 

THE  VALENCE  BAND  STRUCTURE  OF  BeO,  by  W.  J. 
O'Sullivan.  May  1958,  78p.  incl.  diagrs.  tables,  refs. 
(AFOSR-TN-58-474)  (AF  49(638)323)  AD  158285; 

PB  135153  Unclassified 

A  determination  is  made  of  a  representation  of  the 
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valence  band  of  BeO  for  certain  directions  in  the  wurtzite 
brillouin  zone  (BZ)  by  using  the  tight  binding  approxima- 

2  6 

tion.  Only  the  single  configuration  Be(l  s)  0(2p)  is  con¬ 
sidered  in  the  calculation.  Die  0""(2p)  radial  function 
from  MgO  is  used  to  represent  the  oxygen-valence  elec¬ 
tron  distribution  in  BeO.  Free-ion  radial  functions  are 
used  for  the  tightly  bound  Be(ls)  valence  electrons  and 
the  oxygen(2s)  core  electrons.  Because  of  the  spherically 

2  6 

symmetric  nature  of  the  Be(ls)  and  0(2p)  charge  dis¬ 
tributions,  no  effort  is  made  to  construct  orthogonalized 
atomic  orbitals  nor  to  form  symmetry  functions,  but  the 
correction  is  made  for  nonorthogonality  of  atomic  or¬ 
bitals  centered  about  different  lattice  sites.  The  char¬ 
acter  tables  for  irreducible  representations  of  the 
wurtzite  single  (space,  no  spin)  group  and  compatibility 
relations  between  Irreducible  representations  of  the 
groups  at  different  points  of  the  BZ  are  determined.  It 
is  predicted  from  the  BeO  calculation  that  the  valence 
band  peaks,  if  located  at  some  point  of  reciprocal  space 
possessing  more  than  general  symmetry,  lie  in  the 
(k  ,k  )  plane;  possibly  at  the  midpoint  of  the  BZ  faces 

*  y 

intersecting  this  plane.  The  valence  band  width,  as  de¬ 
termined,  is  18  ev. 


PIT.05:004 

Pittsburgh  U.  Sarah  Mellon  Scaife  Radiation  Lab.,  Pa. 

STUDY  OF  THE  WURTZITE-TYPE  BINARY  COM¬ 
POUNDS.  HI.  VALENCE  BAND  STRUCTURE  OF 
BeO,  by  W.  O'Sullivan.  [1958]  [5]p.  incl.  illus.  diagrs. 
(AFOSR-TN-58-645)  (AF  49(638)323)  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  30:  379-383, 
Feb.  1959. 

Die  LCAO  approximation  is  applied  toward  a  description 
of  the  valence  band  BeO,  in  which  only  the  closed  shell 
2  6 

Be(ls)  (2p)  configuration  is  considered.  Thus  no 
account  is  taken  of  the  deformation  of  the  oxygen  valence 
electron  distribution  by  the  polarization  Held  along  the 
c  axis  of  the  wurtzlte-type  crystal.  The  problem  is 
solved  along  several  lines  of  symmetry  in  the  hexagonal 
brillouin  zone.  We  find  a  band  width  of  18  ev  with  a 
depth  of  approximately  7  ev.  (Contractor's  abstract) 


PIT.05:005 

Pittsburgh  U.  [Sarah  Mellon  Scaife]  Radiation  Lab.,  Pa. 

FEEDBACK  COHERENCE  CONTROL  FOR  SUPER- 
REGENERATIVE  SPECTROMETERS,  by  C.  Dean. 
[1958]  [l]p.  incl.  diagr.  (AFOSR-TN-58-661)  (AF  49- 
(638)323)  AD  228953  Unclassified 

Also  published  in  Rev.  Scient.  Instruments,  v.  29:  1047, 

Nov.  1956. 
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One  disadvantage  of  a  super-regenerative  spectrometer 
is  the  need  to  adjust  its  quench  rate  (pulse  repetition 
rate)  frequently  during  searches  through  wide  oands  of 
radio-frequencies.  This  is  done  to  restore  the  coher¬ 
ence  and  thus  the  gain  of  the  spectrometer  to  a  con¬ 
venient  level.  However  by  stabilizing  the  gain  through 
a  feedback  control  of  the  quench  rate  it  is  possible  to 
considerably  broaden  the  rf  bands  that  can  be  covered 
without  manual  readjustment.  The  feedback  signal  can 
be  developed  by  selecting  and  rectifying  a  band  of  die 
noise  from  the  audio-frequency  output  which  does  not 
contain  an  appreciable  amount  of  the  nuclear  resonance 
signals.  This  noise  may  originate  in  the  tuned  circuit 
or  in  the  oscillator  tube.  In  any  event  the  detected 
noise  which  is  found  in  the  audio  output  appear?  to  have 
been  amplified  with  the  same  gain  as  the  nuclear  reso¬ 
nance  signals,  and  a  feedback  signal  proportional  to  its 
amplitude  furnishes  a  suitable  control  signal.  A  30-  to 
45-mc  self -quenched  super-regenerative  spectrometer 
incorporating  this  principle  is  described. 


PIT.05-.006 

Pittsburgh  U.  Sarah  Mellon  Scaife  Radiation  Lab.,  Pa. 

ON  THE  LOW  TEMPERATURE  OPTICAL  ABSORPTION 
OF  CoClj-GHjO  AND  CoBr2-6H20,  by  R.  Pappalardo. 

(1958]  52p.  incl.  tables,  dlagra.  refs.  (AFOSR-TN-58- 
681)  (AF  46(638)323)  AD  162213  Unclassified 

Also  published  in  Philosophical  Mag.  v.  4:  216-242, 

Feb.  1959. 

The  optical  absorption  of  crystals  of  CoClj-eHjO  and 
CoBr2-6H20  was  studied  at  room  temperature,  90*K 

and  20 *K.  Some  peculiarities  in  these  spectra  are  re-  ■ 
ported  and  discussed.  A  tentative  assignment  of  the 
observed  transitions  to  levels  predicted  in  terms  of 
crystal  field  theory  is  made,  obtaining  a  satisfactory 
agreement  if  an  appropriate  set  of  parameters  is  used. 

P1T.05:007 

Pittsburgh  U.  Sarah  Mellon  Scaife  Radiation  Lab.,  Pa. 

THEORY  OF  THE  NUCLEAR  MAGNETIC  RESONANCE 
SHIFT  IN  PARAMAGNETIC  CRYSTALS,  by  F.  Keifer, 

T.  Oguchi  and  others.  [1658]  36p.  incl.  refs.  (AFOSR- 
TN-58-947)  (AF  49(638)323)  AD  205100  Unclassified 

Also  published  in  Phys.  Rev.,  v.  115:  1553-1561,  Sept.  15, 
1659. 

16 

A  theoretical  study  is  made  of  the  shift  of  the  F 
nuclear  resonance  in  paramagnetic  and  antiferromagnetic 
MnF2  which  has  been  observed  by  Shulman  and 
Jaccarlno.  The  problem  is  reduced  to  that  of  a  single 
Mn-F  pair.  A  net  hyperfine  interaction  is  shown  to  arise 
from  overlap  effects  in  the  ground-state  ionic  configure- 


5  2  6 

tion  (3d)  (2s)  (2p)  and  from  overlap  and  transfer  effects 

to  the  configurations  (3d)6(2s)(2p)6  and  (3d)6(2s)2(2p)5. 
These  three  configurations  are  equivalent  to  a  single 
configuration  involving  bonding-type  molecular  orbitals. 
The  results  are  in  reasonable  agreement  with  the  experi¬ 
ment,  the  theoretical  isotropic  shift  being  slightly  too 
small  and  the  theoretical  anisotropic  shift  (small  nondl- 
polar  part)  being  slightly  too  large.  A  re-appraisal  is 
made  of  Tinkham’s  data  on  paramagnetic  resonance  Mn++ 
impurites  in  ZnF2,  which  Bleaney  has  shown  to  be 
closely  related  to  the  Shulman-Jaccarino  data.  It  is 
found  that  there  is  no  need  to  include,  as  did  Tinlcham, 
a  large  fraction  of  fluorine  3s  and  3p  functions  into  the 
bond.  (Contractor's  abstract) 


P1T.05:008 

Pittsburgh  U.  Sarah  Mellon  Scaife  Radiation  Lab.,  Pa. 

DIPOLE  LATTICE  SUMS  FOR  A  RUTILE  STRUCTURE, 
by  B.  Smilowitz.  [1658]  [8]p.  incl.  diagr.  tables. 

(A FOSR-TN- 58-948)  (AF  49(638)323)  AD  261878 

Unclassified 

The  dipole  sums  for  a  rutile  crystal  lattice  with 
c/a  -  0.67  and  u  parameter  of  0.31  have  been  calculated 
using  the  Kornfeld  method.  Physically,  the  dipole  sums, 
aB 

DJk  ,  correspond  to  the  a  component  of  the  field  at  a 

site  in  the  1  sublattice  due  to  the  unit  polarization  of  the 
k  sublattice  in  the  B  direction  in  a  Lorentz  sphere.  The 
values  of  the  dipole  sums  are  presented  In  tabular  form. 


P1T.05:008 

Pittsburgh  U.  [Sarah  Mellon  Scaife  Radiation  Lab.]  Pa. 

TECHNIQUES  OF  NMR  ACOUSTIC  ABSORPTION 
(Abstract),  by  M.  Menes  and  D.  1.  Bolef.  [1958]  [l]p. 

[AF  49(638)323]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Chicago, 
111.,  Mar.  27-29,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3:  144, 
Mar.  Vt,  1958. 

The  technique  used  in  observing  nuclear  magnetic  reso¬ 
nance  acoustic  absorption  is  a  combination  of  conventional 
NMR  technique  with  the  composite  resonator  technique 
used  in  ultrasonic  measurement.  The  composite  resonator 
consists  of  the  sample,  which  has  been  ground  and 
polished  to  have  flat  and  parallel  faces,  to  which  lias  been 
cemented  a  quartz  transducer  crystal.  This  composite 
resonator  is  coupled  through  an  impedance  matching  and 
inverting  network  to  a  Pound-Watkins  oscillator.  This  Is 
followed  by  conventional  synchronous  detection  equipment. 
At  present  the  technique  has  been  successful  only  in 
materials  having  small  acoustic  damping,  and  for  nuclei 
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having  fairly  strong  quadrupole  coupling  to  the  lattice. 
A  static  quadrupole  interaction  is,  however,  not  neces¬ 
sary.  Under  the  test  conditions,  with  a  sample  size  of 
the  order  of  a  cubic  centimeter,  a  sensitivity  compara¬ 
ble  to  conventional  NMR  has  been  obtained. 


PIT.05-.010 

Pittsburgh  U.  Sarah  Mellon  Scaife  Radiation  Lab.,  Pa. 

THE  GENERALIZED  OVERHAUSER  EFFECT  AND 
ITS  APPLICATION  TO  FERRO-  AND  ANTIFERROMAG¬ 
NETISM  (Abstract),  by  T,  Og’ichi  and  F.  Keffer.  1658, 
lp.  (AF  46(638)323)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1956. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3: 

193,  May  1,  1958. 

Die  theory  of  the  Overhauser  effect  may  be  formulated 
from  general  statistical-mechanical  arguments,  indicat¬ 
ing  that  a  forced  statistical  redistribution  may  be  made 
to  occur  in  any  sub-system  whose  principal  contact 
with  a  heat  bath  is  Indirectly  routed  through  some  other 
statistically  distributed  system.  In  particular  we  con¬ 
sider  Overhausi  r  nuclear  polarization  in  ferro-  and 
antlferromagnete.  Here  the  main  route  of  nuclear  re¬ 
laxation  will  generally  be  via  the  excitation  and/or 
absorption  of  spin-wave  quanta.  At  low  temperatures 
multiple  spin-wave  processes  should  predominate  over 
processes  Involving  phonons.  In  order  to  conserve 
energy,  at  least  one  spin  w' ve  must  be  annihilated  if  a 
spin  wave  is  created;  this  means  that  the  nuclear  relaxa¬ 
tion  rate  depends  strongly  on  the  number  of  spin  waves 
present.  By  resonance  excitation  of  a  large  number, 
nQ,  of  k  *  0  spin  waves,  with  nQ  >  +  ^n^,  (the 

number  of  thermally  excited  spin  waves),  we  may  force 
the  nuclei  to  relax  primarily  to  the  k  »  0  spectrum.  We 
show  that  the  resultant  nuclear  polarization  is  pro¬ 
portional  t r.  exp  (-2»*nH-S  huQ)/kT,  where  u.'g  is  the 

resonance  frequency  and  S  is  the  power  saturation  factor. 


PLA.Ul-001 

Plasmadyne  Corp.  [Gtannlni  Research  Lab.]  Santa  Ana, 
Calif. 

PASSIVE  DETECTION  OF  MOVING  BODIES  IN  THE 
UPPER  ATMOSPHERE  (Unclassified  title),  by  D.  G. 
Van  Ornum.  [1958]  98p.  lncl.  lllus.  diagrs.  tables, 
refs.  (Technical  note  no.  GRL-TR-11)  (AFOSR-TN- 
58-129)  (AF  49(638)11)  AD  152156  Confidential 


PLA.02-.001 

[Plasmadyne  Corp,]  Giannini  Research  Lab.,  Santa  Ana, 
Calif. 

THE  PLASMA  JET  AND  ITS  APPLICATION,  by  G.  M. 
Giannini.  Aug.  2,  1957,  lv.  lncl.  lllus.  diagrs.  (AFOSR- 
TN-57-520)  (AF  49(638)54)  AD  136505  Unclassified 

Also  published  in  Vistas  in  Astronautics,  v.  1:  176-188, 
1957. 

Discussion  of  the  physical  principles  of  a  plasma  Jet  and 
the  methods  to  create  this  phenomenon  are  presented. 
With  such  a  Jet,  temperatures  of  over  5,000°K  are  possi¬ 
ble.  Applications  are  presented  for  the  machining  of  a 
refractory  metal  or  ceramics,  and  the  possibility  of 
fusing  highly  refractory  materials  is  suggested.  The 
study  of  magnetohydrodynamics  and  the  natural  fusion 
of  the  stars  is  also  discussed. 


PLA. 02:002 

[Plasmadyne  Corp.]  Giannini  Research  Lab.,  Santa  Ana, 

Cailf. 

PROPULSIVE  PROPERTIES  OF  HIGH  INTENSITY 
PLASMA  JFTS,  by  A.  C.  Ducatt  and  G.  L.  Cann.  Feb.  21, 
1958,  138p.  lncl.  lllus.  diagrs.  tables.  (Rept.  no.  GRL- 
TR  -9)  (AFOSR-TN-57-74B)  (AF  49(638)54) 

AD  136736  Unclassified 

A  continuously  operating  plasma  generator  has  be  in 
developed,  and  experimental  investigations  of  high  inten¬ 
sity  ionic  propulsive  Jets  have  been  conducted.  A  primary 
investigation  of  the  propulsive  properties  indicated  that 
specific  Impulses  of  200  and  500  could  easily  be  obtained 
for  argon  and  helium,  respectively,  as  a  result  of  the 
direct  transfer  of  electrical  energy  to  the  gas.  Electrode 
and  nozzle  configuration  was  found  to  have  a  definite 
effect  on  the  ratio  of  internal  energy  in  the  gas  to  ioniza¬ 
tion  energy  at  the  front  exit  area.  Practically  all  of  the 
energy  in  the  form  of  nonequilibrium  ionization  can  be 
assumed  to  be  transferred  tc  the  random  particle  motion 
and  direct  kinetic  energy  of  the  gas.  The  radlvted  energy 
is  to  some  extent  Included  in  the  energy  absorbed  by  the 
cooling  system.  The  radiation  measured  externally  to 
the  generator  was  found  to  be  approximately  5%  of  the 
input  electrical  energy.  A  limited  number  of  mixing 
experiments  have  beer,  performed.  (Contractor’s  ab«trict) 

PLA. 02:003 

[Plasmadyne  Corp.]  Giannini  Research  Lab.,  Santa  Ana, 

Calif. 

ENERGY  CONTENT  AND  IONIZATION  LEVEL  IN  AN 
INERT  GAS  JET  HEATED  BY  A  HIGH  INTENSITY  ARC, 
by  G.  L.  Cann  and  A.  C.  Ducati.  [1957]  21p.  lncl.  ilius. 
diagrs.  tables.  (AFOSR-TN-57-748a)  (AF  49(638)54) 

Unclassified 
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PLA.02:004  -  PLA.02:006 


Also  published  in  Jour.  Fluid  Mech.,  v.  4:  529-537, 

Sept.  1958. 

Argon  has  been  passed  through  an  arc  and  ejected  as 
a  jet  through  an  orifice  in  one  of  the  electrodes.  Meas¬ 
urements  were  made  to  determine  the  total  gas  enthalpy 
and  the  proportion  of  the  enthalpy  in  directed  kinetic 
energy,  random  particle  motion,  and  ionization  energy. 
From  these  measurements  it  is  postulated  that  the  gas 
is  initially  in  a  non-equilibrium  state  on  leaving  the  arc, 
but  approaches  equilibrium  relatively  quickly  when  con¬ 
fined  to  a  constant  diameter  jet  outside  of  the  arc.  The 
gas  equilibrium  temperature  range  in  these  experiments 
varies  from  5,000  to  15,000°K.  (Contractor's  abstract) 


PLA.02-.004 

(Plasmadyne  Corp.]  Giannini  Research  Lab.,  Santa  Ana, 
Calif. 

EXPERIMENTAL  STUDIES  ON  THE  THRUST  FROM 
A  CONTINUOUS  PLASMA  JET,  hy  G.  [L.]  Cum,  A. 

[C.]  Ducatl,  and  V.  Blackman.  [Dec.  1957]  lip.  incl. 
illus.  diagrs.  (Rept.  no.  GRL-S-1)  (AF  49(638)54) 

Unclassified 

Also  published  in  Proc.  Symposium  on  Advanced 
Propulsion  Systems,  Los  Angeles,  Calif.  (Dec.  11-13, 
1957),  N.  Y.,  Pergamon  Press,  v.  2-  33-41,  1959. 

An  experimental  study  of  the  thrust  characteristics  of 
a  continuous,  high-pressure,  electrically  heated  Jet  has 
been  carried  out.  Argon  and  helium  were  used  as  the 
working  fluid.  Equilibrium  stagnation  temperatures  for 
the  two  gases  varied  from  5000  to  15,000 'K  with  exit 
pressures  of  one  atmosphere  in  all  cases.  At  these 
temperatures  real  gas  effects  can  become  Important 
in  the  analysis  of  the  experiments.  For  instance,  the 
measurements  indicated  a  degree  of  ionization  between 
about  0.5  and  15%,  depending  on  the  time  available  for 
the  gas  to  reach  thermodynamic  equilibrium.  The  power 
input  in  the  gas  was  measured  directly  and  the  fraction 
of  this  power  in  random  motion  of  the  particles  (temper¬ 
ature),  directed  motion  (thrust),  and  ionization  was  de¬ 
termine!  a#  a  hmetijn  of  gaa  mass  flaw  rate  and  chamber 
pressure.  Original  measured  values  of  specific  impulse 
were  low  by  a  factor  of  two  or  three  when  compared  with 
expected  values  using  real  gas  thermodynamics.  When 
elongated  nozzles  were  used  to  confine  the  jet,  the  values 
of  the  specific  impulse  were  much  larger  and,  within 
experimental  error,  equal  to  the  calculated  value.  This 
behavior  originally  observeo  Is  attributed  to  the  extreme 
thermal  m,n  equilibrium  which  existed  it.  tt.e  jet  as  it 
issued  from  the  orifice.  With  the  final  configuration, 
specific  Impulses  as  high  as  600  sec  have  been  obtained 
and  it  is  believed  that  valueB  as  high  as  1000  sec  can 
readily  be  produced  with  helium.  (Contractor’s  abstract) 


PLA.02:005 

[Plasmadyne  Corp.]  Giannini  Research  Lab.,  Santa  Ana, 
Calif. 

EXPERIMENTAL  STUDIES  ON  PLASMA  JET 
PROPULSION,  by  D.  F.  Howard.  [1958]  20p.  incl.  illus. 
diagrs.  table.  (Rept.  no.  GRL-S-3)  (AFOSR-TN-58-605) 
(AF  49(638)54)  Unclassified 

Presented  at  Second  Annual  AFOSR  Astronautics  Sym¬ 
posium,  Denver,  Colo.,  Apr.  1958. 

Also  published  in  Vistas  in  Astronautics,  v.  2:  95-103, 
1959. 

Experiments  have  been  run  to  determine  the  nature  and 
magnitude  of  the  thrust  obtainable  from  plasma  Jet  pro- 
pulsors.  The  plasma  jet  is  produced  by  an  electric  thrust 
device  consisting  of  a  chamber  with  a  cylindrical  elec¬ 
trode  at  the  back  and  an  annular  electrode  at  the  front.  A 
dc  power  supply  establishes  a  potential  and  maintains  an 
arc  between  them.  Working  gas  la  heated  and  lomzed 
passing  through  the  arc  and  out  of  the  orifice  at  high  ve¬ 
locity.  Consequently  appreciable  thrust  Is  obtained.  Ad¬ 
dition  of  a  nozzle  produces  a  better  distribution  of  energy 
in  the  jet.  Detailed  analysis  revealed  the  following: 

(1)  power  absorbed  in  cooling  the  electrodes  is  25  to  40% 
of  total  input;  (2)  power  loss  from  radiation  is  not  greater 
than  5%  of  total  input;  (3)  power  specifically  concentrated 
in  gas  kinetic  motion  is  5  to  15%;  and  (4)  the  remaining 
50%  power  is  apparently  stored  In  ionization  of  the  gas. 
Results  show  that  electric  arc  plasma  generators  yield 
sustained,  high  specific  impulses.  However,  due  to  the 
thrust-to-weight  ratio,  the  chief  practical  application  of 
plasma  rockets  will  be  for  certain  space  missions  origi¬ 
nating  and  terminating  at  satellites  where  the  ratio  can 
be  <  1. 


PLA. 02:006 

Plasmadyne  Ccrp.  Giannini  Research  Lab.,  Santa  Ana, 
Calif. 

RESEARCH  IN  HIGH  INTENSITY  IONIC  JETS 
(Abstract),  by  A.  C.  Ducati.  [1958]  [2]p.  (Bound  with  its 
AFOSR-TR-58-125;  AD  162274)  (AF  49(63815?] 

Unclassified 

Presented  at  Conf.  on  Ion  and  Plasma  Research, 
Maryland  U.,  College  Park,  Sept.  30-Oct.  2,  1958. 

The  propulsive  and  related  properties  of  high  intensity 
plasma  Jets  have  been  investigated.  A  primary  investi¬ 
gation  Indicates  that  specillc  impulses  of  200  and  500 
are  obtainable  for  Ar  and  He,  respectively,  as  a  result 
of  the  direct  transfer  of  electrical  energy  to  gas.  Elec¬ 
tron  and  nozzle  configuration  has  a  definite  effect  on 
the  ratio  of  internal  energy  in  the  gas  to  ionization  en¬ 
ergy  at  the  front  exit  area.  A  configuration  has  been 
developed  (hat  transfer!  most  ol  the  non -equilibrium 
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ionization  energy  into  random  particle  motion  and  direct 
kinetic  energy  of  the  gas.  To  increase  thrust  high 
power  plasma  heads  (1000  kw  and  over)  have  been  de¬ 
signed.  These  employ  radical  departures  from  certain 
design  features  of  the  simple  conventional  heads. 


PLA.03:001 

Plasmadyne  Corp.  [Giannini  Research  Lab.]  Santa  Ana, 
Calif. 

FUNDAMENTAL  INVESTIGATION  OF  ELECTRICAL 
POWER  SOURCES  FOR  ELECTRIC  THRUST  DEVICES. 
MORPHOLOGY,  by  E.  J.  Hellund.  Sept.  3,  1958,  32p. 
(Technical  note  no.  E-TN088-332)  (AFOSR-TN-58-790) 
(AF  49(638)332)  AD  202223  Unclassified 

A  survey  and  classification  has  been  made  of  various 
types  of  power  sources  which  might  possibly  be  used 
in  conjunction  with  propulsion  systems  for  space  vehi¬ 
cles.  Codification  of  these  types  has  been  systematically 
developed  with  the  objective  in  mind  of  providing  a  con¬ 
venient  classification  by  means  of  which  a  rapid  evalua¬ 
tion  of  any  possible  new  power  systems  and  propulsion 
systems  can  be  made  and  in  order  to  obtain  an  unam¬ 
biguous  upper  limit  to  the  performance  of  these  systems. 


PLA. 03:002 

Plasmadyne  Corp. [Giannini  Research  Lab.]  Santa  Ana, 
Calif. 

FUNDAMENTAL  INVESTIGATION  OF  ELECTRICAL 
POWER  SOURCES  FOR  ELECTRIC  THRUST  DEVICES. 
BIBLIOGRAPHY,  by  H.  Fife.  Sept.  3,  1958  [40]p.  incl. 
diagr.  table,  refs.  (Technical  note  no.  E-2TN098-332) 
(AFOSR-  TN-58-791)  (AF  49(638)332)  AD  202224 

Unclassified 

A  bibliography  has  been  prepared  of  the  various  electric 
power  sources  for  electric  thrust  devices.  The  classi¬ 
fication  of  the  references  has  been  carried  out  in  terms 
of  the  location  of  the  source,  i.e.  internal  or  external 
power  source,  and  In  terms  of  the  nature  of  the  source 
as  either  waste  conversion  or  direct  storage  of  energy. 


PLA. 03:003 

Plasmadyne  Corp.  [Giannini  Research  Lab.]  Santa  Ana, 
Calif. 

ELEMENTARY  CONSIDERATIONS  OF  THE  DIRECT 
CONVERSION  OF  THERMONUCLEAR  ENERGY  TO 
ELECTRICAL  ENERGY,  by  A.  C.  Ducati.  Sept.  1,  1958, 
14p.  incl.  diagrs.  (Technical  note  no.  E-3TN098-332) 
(AFOSR-TN-58-792)  (AF  49(638)332)  AD  202225 

Unclassified 

A  feasibility  study  has  been  made  of  the  use  of  controlled 


fusion  reactors  as  power  sources  for  electric  thrust  de¬ 
vices.  The  question  of  the  maximum  energy  that  can  be 
expected  from  certain  fuels  as  well  as  the  problem  of 
the  energy  extraction  have  been  considered. 


PLA.04-.001 

[Plasmadyne  Corp.]  Giannini  Research  Lab.,  Santa  Ana, 
Calif. 

A  COMPARISON  OF  TWO  APPROACHES  TO  AN  ELEC¬ 
TRIC  PROPULSION  SYSTEM,  by  V.  Blackman.  [1958] 
[30]p.  incl.  diagrs.  refs.  (Sponsored  Jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  49(638)332,  AF  49- 
(638)334,  and  AF  49(638)335,  and  Wright  Air  Development 
Center  under  AF  33(616)5709)  Unclassified 

Presented  at  First  Intemat'1.  Congress  for  the  Aeronau¬ 
tical  Sciences,  Madrid  (Spain),  Sept.  8-13,  1958. 

Also  published  in  Advances  in  Aeronaut.  Sciences,  v.  2: 
1111-1123,  1959. 

Considerable  experimental  work  has  been  conducted  re¬ 
cently  on  the  production  of  high  velocity  matter.  In  the 
course  of  this  work,  results  have  been  obtained  which 
may  be  of  significance  to  those  Interested  in  the  possi¬ 
bility  of  very  high  specific  impulse  thrust  devices.  A 
brief  review  is  presented  of  two  electrical  systems  for 
obtaining  high  velocity  directed  mass  motion  of  plasmas 
("thermal-plasma"  and  "magneto-plasma"  systems). 

In  thermal-plasma  systems,  the  enthalpy  of  a  gas  is  in¬ 
creased  by  conversion  of  electrical  energy  into  random 
particle  energy  by  means  of  internal  ohmic  heating.  In 
magneto-plasma  systems,  plasma  is  accelerated  by  the 
interaction  of  currents  In  a  gas  with  magnetic  fields  pro¬ 
duced  by  currents  in  fixed  external  conductors.  Experi¬ 
ments  are  described  employing  examples  of  each  system. 


PLA. 05:001 

Plasmadyne  Corp.  [Giannini  Research  Lab.]  Santa  Ana, 
Calif. 

THE  "PUNCH"  METHOD  OF  COMPRESSING  HEATING 
AND  CONFINING  OF  A  PLASMA,  by  H.  G.  Loos.  Dec. 
1958,  25p.  Incl.  diagr.  refs.  (Rept.  no.  T-1TN128-335) 
(AFOSR-TN-58-1130)  (AF  49(638)335)  AD  207875; 

PB  139488  Unclassified 

A  method  of  compression,  heating  and  confinement  of  a 
plasma  by  means  of  a  suddenly  applied  magnetic  field 
of  external  origin  Is  explored.  The  basic  cylindrical 
configuration  does  not  show  any  Instabilities  in  the  hy¬ 
drodynamic  approximation.  The  no.  of  ions  (N  )  per  unit 

length  along  the  tube  Is  shown  to  be  related  to  the  amount 
of  separation  between  plasma  and  field  that  is  achieved 
in  times  small  compared  with  the  decay  time  of  the  field. 
Furthermore,  N.  determines  how  many  large  angle 
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collisions  an  Ion  will  undergo  with  other  Ions  during  the 
decay  time.  Order  of  magnitude  calculations  have  been 
made  of  the  energy  required  for  heating  by  isentropic 
compression  and  of  the  energy  and  voltage  required  for 
shock  heating.  (Contractor's  abstract) 


PLA.05:002 

Plasmadyne  Corp.  Giannini  Research  Lab.,  Santa  Ana, 
Calif. 

ACCELERATION  AND  CHANNELING  OF  PLASMA  JETS 
BY  MAGNETIC  FIELDS  (Abstract),  by  V.  Blackman. 
[19581  flip-  (Bound  with  Its  AFOSR-TR-58-125; 

AD  162274)  (AF  49(638)335)  Unclassified 

Presented  at  Conf.  on  Ion  and  Plasma  Research, 
Maryland  U.,  College  Park,  Sept.  30-Oct.  2,  1958. 

Previous  experiments  at  the  Giannini  Research  Lab. 
with  the  continuous  arc-type  plasma  source  as  a  thrust 
device  have  resulted  in  specific  impulses  up  to  600  secs 
with  helium  as  a  working  fluid.  This  value  can  be  in¬ 
creased  by  a  factor  of  two  or  three,  but  beyond  this  the 
practically  attainable  specific  impulse  of  an  arc  jet  is 
limited  by  rapidly  increasing  electrode  erosion  with  in¬ 
creasing  gas  enthalpies.  Likewise,  the  channeling  of 
the  very  hot  plasma  by  mechanical  walls  (conventional 
expansion  nozzle)  also  becomes  increasingly  difficult. 

In  order  to  increase  the  specific  impulse  by  a  large 
amount  over  the  values  already  produced,  i.e.,  to  val¬ 
ues  above  3000  secs,  one  promising  approach  would  be 
to  accomplish  both  the  acceleration  and  the  channeling 
of  the  plasma  by  means  of  electromagnetic  fields.  Ex¬ 
perimental  work  has  been  initiated  on  the  creation  and 
acceleration  of  plasmas  by  electromagnetic  fields.  An 
experimental  geometry  which  has  already  been  studied 
extensively  1s  a  gas-filled  cylindrical  pyrex  vessel  cen¬ 
trally  girthed  by  a  single-turn  coil.  A  surge  of  current 
passed  through  the  coil  by  the  discharge  of  a  low-induc¬ 
tance  capacitor  bank  gives  rise  to  a  rapidly  varying 
magnetic  field,  which  in  turn  induces  an  electrodeless 
discharge  in  the  gas.  Ohmic  heating  of  the  resulting 
plasma  and  magnetomotive  interaction  between  the  ed¬ 
dy  currents  and  the  electromagnetic  field  transfer  en¬ 
ergy  and  some  axial  momentum  to  the  gas.  Thus,  high 
Mach  number  shock  waves  are  produced  which  travel 
along  the  tube  away  from  the  coll.  The  luminous  front 
associated  with  these  shock  waves  has  been  observed 
by  high-speed  photographic  methods  (rotating  mirror 
camera).  Exploratory  experiments  on  the  channeling 
effect  u!  *M*Uy  symmetric  magnetic  field*  on  t  pits 
ma  jet  were  also  undertaken.  In  these  experiments 
4000  joules  of  energy  from  a  capacitor  bank  were  dis¬ 
charged  through  a  single-turn  coll  coaxially  mounted 
with  respect  to  the  plasma  jet.  Attempts  are  being  made 
to  observe  the  resulting  flow  distortion  effects  by  means 
of  a  high-speed  drum  camera.  The  experimental  appa¬ 
ratus  and  data  are  discussed.  In  addition,  a  brief  com¬ 
parison  between  two  types  of  plasma  propulsors  is 
presented. 


POL.01:016 

Polltecnico  di  Milano.  Laboratorio  di  Elettrochimica, 
Chimica  Fisica,  e  Metallurgia  (Italy). 

RESEARCH  ON  THE  ELECTROCHEMICAL  BEHAVIOR 
OF  POLYCRYSTALLINE  SILVER,  by  G.  Poll.  Dec.  1956 
[17]p.  incl.  diagrs.  refs.  (Technical  note  no.  9) 
(AFOSR-TN-57-45)  (AF  61(514)733-C)  AD  115083 

Unclassified 

Also  published  in  Rend.  1st.  Lombardo  Sci.  e  Lett., 
v.  91:  257-270,  1957. 

The  anodic  and  cathodic  behavior  of  silver  in  perchlor¬ 
ate,  nitrate  and  sulphamate  solutions  has  been  investi¬ 
gated  by  means  of  oscillographic  recordings  of  the  volt¬ 
age-time  curves,  for  very  short  rectangular  current 
pulses.  The  Influence  of  the  anion,  of  the  silver  salt 
concentration  and  of  the  free  acid  content  on  the  "maxi¬ 
ma"  and  on  the  Initial  polarization  capacities  has  been 
investigated  and  discussed.  The  activating  influence  of 
the  sulphamate,  nitrate  and  hydrogen  ions  has  been  con¬ 
firmed.  One  explains  the  silver  overvoltage  as  depend¬ 
ing  on  crystallization  processes. 


POL.01:017 

Polltecnico  di  Milano.  Laboratorio  di  Elettrochimica, 
Chimica  Fisica,  e  Metallurgia  (Italy). 

RESEARCH  ON  THE  ELECTROCHEMICALBEHAVIOROF 
METALLIC  SINGLE  CRYSTALS,  by  R.  Piontelll,  U. 
Bertocci  and  others.  Feb.  1957,  8p.  incl.  diagr.  ref*. 
(Technical  note  no.  10)  (AFOSR-TN-57-218)  (AF  61- 
(514)733-C)  AD1*BI«  t’nrl* Miffed 

A  complete  technique  for  investigating  the  electrochem¬ 
ical  behavior  of  metallic  single  crystals  has  been  devel¬ 
oped,  including:  (a)  preparation  (by  a  modified  Bridgman 
method)  of  single  crystals;  (b)  orientation;  cutting  (by 
chemical  and  electrochemical  method  avoiding  stresses); 
electropoiishing;  surface  finishing;  and  (c)  overvoltage 
measurements  in  suitable  cells. 


POL.01:018 

Polltecnico  di  Milano.  Laboratorio  di  Elettrochimica, 
Chimica  Fisica,  e  Metallurgia  (Italy). 

[ASPECTS  AND  PROBLEMS  Of  ELECTROCHEMISTRY 
OF  METALS  IN  ONE  DECADE  OF  STUDY  AND  RE¬ 
SEARCH]  Aspetti  e  problem!  dell'  elettrochimica  del 
metalll  in  un  decennio  di  studi  e  ricerche,  by  R. 
Piontelll.  [1957]  [20]p.  incl.  illus.  diagrs.  table,  refs. 
[AF  61(514)733-C]  Unclassified 

Published  in  Metall.  Ital.,  v.  49:  69-88,  Feb.  1957. 

A  review  is  presented  of  the  results  of  the  studies 
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conducted  by  the  author  and  his  collaborators  in  the 
past  decade  concerning  various  aspects  and  problems 
of  electrochemistry  of  metals  from  both  the  theoretical 
and  applied  viewpoints.  (Contractor's  abstract,  modi¬ 
fied) 


POL.01:019 


Politecnico  di  Milano.  Laboratorio  di  Elettrochimica, 
Chlmica  Flsica,  e  Metallurgla  (Italy). 


ELECTROCHEMISTRY  OF  METALLIC  SINGLE  CRYS¬ 
TALS.  I.  EXCHANGE  OVERVOLTAGES  ON  SILVER 
AND  COPPER,  by  R.  Piontelll,  G.  Poll  and  L.  Paganini. 
[1957]  [2]p.  lnci.  diagrs.  (AF  61(514)733-C) 

Unclassified 


Published  in  Nuovo  Cimento,  Series  X,  v.  5:  1018-1019, 
Apr.  1,  1957. 


The  anisotropy  of  overvoltage  effects  have  been  investi¬ 
gated  for  single  and  poiycrystailine  samples  by  means 
of  pulse  technique.  Electrode  voltages  of  Ag  in  AgClO^ 

solution  are  found  to  be  Identical  for  (111)  and  (100) 
planes  as  well  as  for  polycrystalline  samples.  In  AgCN 
solution  Ag  voltages  are  found  to  be  ail  different.  The 
Cu  samples  in  both  chlorate  and  sulfate  solutions  show 
different  overvoltages  for  the  various  planes.  Tafel's 
law  is  observed  not  to  hold  in  these  cases. 


POL.0 1:020 


Politecnico  di  Milano.  Laboratorio  di  Elettrochimica, 
Chlmica  Flsica,  e  Metallurgla  (Italy). 


[STUDIES  OF  THE  ELECTROCHEMICAL  BEHAVIOR 
OF  METALLIC  MONOCRYSTALS.  NOTE  I]  Rlcerche 
sul  comportamento  eiettrochlmlco  di  monocrlstalli 
metallici.  Nota  I,  by  R.  Piontelli,  U.  Bertocci  and 
others.  [1957]  [8]p.  incl.  lllus.  diagr.  refs.  (AF  61- 
(514)733-0  Unclassified 


Published  in  Rend.  1st.  Lomb.  Sci.  e  Lett.,  v.  91:  347- 
354,  1957. 


A  complete  technique  for  investigating  the  electrochem¬ 
ical  behavior  of  metallic  single  crystals  has  been  real¬ 
ized,  including:  (a)  preparation  (by  a  modified  Bridgman 
method)  of  single  crystals;  (b)  orientation;  cutting  (by 
chemical  and  electrochemical  method  avoiding  stresses); 
electropoiishlng;  surface  finishing;  and  (c)  overvoltage 
measurements  in  suitable  cells. 


POL. 01  021 


Politecnico  di  Milano.  Laboratorio  di  Elettrochimica, 
Chlmica  Fislca,  e  Metallurgla  (Italy). 


[STUDIES  OF  THE  ELECTROCHEMICAL  BEHAVIOR 


POL.01:019  -  POL.01:023 


OF  METALLIC  MONOCRYSTALS.  NOTE  II]  Ricerche 
sul  comportamento  elettrochimico  del  monocrlstalli 
metallici.  Nota  n,  by  R.  Piontelli,  G.  Poll  and  L. 
Paganini.  [1957]  [16]p.  incl.  lllus.  diagrs.  (AF  61(514)- 
733-C)  Unclassified 


Published  in  Rend.  1st.  Lomb.  Sci.  e  Lett.,  v.  91:  355- 
370,  1957. 


Anodic  and  cathodic  overvoltages  of  Cu  and  Ag  single 
crystals  electrodes  (active  surface  oriented  following 
(111)  and  (100))  have  been  investigated  at  25°C  with  dif¬ 
ferent  solutions  and  cd.  The  structural  changes  in¬ 
volved  have  been  studied  by  electron  diffraction,  and  by 
micrography. 


POL.01:022 


Politecnico  di  Milano.  Laboratorio  di  Eiettrochimlca, 
Chlmica  Flsica,  e  Metallurgla  (Italy). 


[STUDIES  OF  THE  ELECTROCHEMICAL  BEHAVIOR  OF 
METALLIC  MONOCRYSTALS.  NOTE  HI]  Rlcerche  sul 
comportamento  elettrochimico  dei  monocrlstalli  metal¬ 
lici.  Nota  IH,  by  R.  Piontelli,  U.  Bertocci,  and  C. 
Tamplenizza.  [1957]  [8]p.  inci.  diagrs.  table.  (AF  61- 
(514)733-C)  Unclassified 


Published  in  Rend.  1st.  Lomb.  Sci.  e  Lett.,  v.  91:  378- 
385,  1957. 


The  hydrogen  overvoltages,  in  HjSO^  0,1  M.  at  25,  40, 

55”C,  on  electrodes  of  Cu  single  crystals,  in  the  shape 
of  disks,  whose  active  surface  was  oriented  following 
(Ill),  (110),  (100),  and  on  Cu  polycrystalline  electrodes 
have  been  investigated.  Tafel  law  holds  true.  The  pa¬ 
rameters  are  coincident  for  all  of  the  investigated  elec¬ 
trodes. 


POL.01:023 


Politecnico  di  Milano.  Laboratorio  di  Elettrochimica, 
Chimica  Fislca,  e  Metallurgla  (Italy). 


(STUDIES  OF  THE  ELECTRODIC  BEHAVIOR  OF  THAL¬ 
LIUM]  Ricerche  sul  comportamento  elettrodico  del 
tallio,  by  U.  Bertocci  and  S.  Ticozzi.  [1957]  (ll]p.  incl. 
diagrs.  table.  (AF  6 1  (51 4)733-0  Unclassified 


Published  in  Rend.  1st.  Lomb.  Sci.  e  Lett.,  v.  91:  386- 


The  anodic  and  cathodic  Tl  overvoltages  at  25"  and  40’ 


were  measured  in  the  following  solutions:  TINOj  0.25M 


at  pH  6.3  and  1.4;  T1C04  0.25M  at  pH  4.5  and  1.75; 


TIOH  0.25  M.  The  values  of  1q  -  amp  'sq  m  decrease 


in  the  order  NOj  ,  CiO^  ,  OH  .  The  results  confirm 
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POL.01:024  -  POL.01:027 


the  normal  behavior  ol  Tl+  In  TlOH  solutions  not  pre¬ 
viously  investigated.  The  exiguity  of  overvoltages  in 
aqueous  solutions,  which  has  been  confirmed,  probably 
is  bound  to  the  kinetics  of  crystal  growth  and  solution 
phenomena. 


POL.01:024 

Politecnico  dl  Milano.  Laboratorlo  dl  Elettrochlmlca, 
Chimica  Flslca,  e  Metallurgia  (Italy). 

[STUDY  OF  THE  SURFACE  STATE  OF  ZINC  MONO¬ 
CRYSTALS]  Studio  sullo  stato  superficlale  dl  mono- 
crlstalll  di  zlnco,  by  B.  Rivolta.  [1957]  [6]p.  lncl.  lllus. 
(AF  61  (5 1 4) 733-C)  Unclassified 

Published  In  Rend.  1st.  Lomb.  Scl.  e  Lett.,  v.  91:  280- 
285,  1957. 

The  structure  of  the  surface  of  Zn  monocrystals,  ori¬ 
ented  according  to  (001)  and  (110)  planes  and  electro- 
polished,  was  Investigated  by  means  of  an  electronic 
diffractor  (X  ,  0.0536A)  and  by  grazing  Incidence.  The 
surface  microgeometry  was  studied  by  the  method  of 
polystyrene  replicas.  The  difference  between  the  be¬ 
havior  of  the  planes  examined  was  evident.  Various 
methods  of  electropolishing  were  examined.  The  better 
results,  revealing  good  diffraction  Images  (Kikuchl 
lines)  without  ring  of  polycrystals,  appeared  with 
HCIO^  and  EtOH  electropolishing. 


POI..0 1:025 

Politecnico  di  Milano.  [Laboratorlo  dl  Elettrochlmlca, 
Chimica  Flslca,  e  Metallurgia]  (Italy). 

ELECTROCHEMICAL  BEHAVIOR  OE  NICKEL,  h,  G. 
Serravalle.  Dec.  1957,  29p.  lncl.  diagrs.  tables. 
(Technlcalnoteno.il)  (AFOSR-TN-58-237)  (AV61- 
(514)133 -C)  t’oelaattttea 

The  cathodic  and  anodic  electrochemical  behavior,  the 
passivation  phenomena  and  the  passivity  conditions  of 
Ni  in  aqueous  solutions  of  various  nickel  salts  at  differ¬ 
ent  pH  values,  temperatures,  and  current  densities  have 
been  Investigated.  Cathode  overvoltages  were  measured 
at  temperatures  from  25  to  65‘C  and  pH  from  1.5  to  4.8. 
The  electrode  voltage  has  been  foutid  to  depend  on  Hie 
current  density  as  given  by  the  Tafel  relationship.  The 
slope  of  the  Tafel  curves  depend  on  temperatui*  varia¬ 
tions,  but  the  effect  J  change  f  was  slight  The 
current  efficiency  is  found  to  Increase  with  temperature 
for  sulfate  solutions  and  to  a  smaller  extent  for  chloride 
and  mixed  sulfate-chloride  solutions.  The  anodic  be¬ 
havior  for  carefully  prepared  electrodes  of  very  pure  Nl 
showed  that  hysteresis  effects  were  small  and  no  evi¬ 
dence  wax  found  of  an  ohmic  contribution  to  the  over¬ 
voltage. 


POL.01-.026 

Politecnico  di  Milano.  [Laboratorlo  dl  Elettrochlmlca, 
Chimica  Fisica,  e  Metallurgia]  (Italy). 

ELECTROCHEMICAL  BEHAVIOR  OF  POLYCRYSTAL¬ 
LINE  AND  SINGLE  CRYSTAL  LEAD,  by  G.  Poll.  Dec. 
1957  [15]p.  lncl.  diagrs.  refs.  (Technical  note  no.  12) 
(AFOSR-TN- 58-238)  (AF  61(5 14)733-C)  AD  154140; 

PB  135494  Unclassified 

The  anodic  and  cathodic  behavior  of  polycrystalllne  and 
single  crystal  samples  of  lead  have  been  Investigated 
In  sulphamate,  perchlorate  and  fluoborate  solutions. 

The  single  crystals  have  been  prepared  by  a  modified 
Brldgeman  method.  The  overvoltages  were  measured 
at  25°C  by  using  a  current-pulse  direct  method.  Over¬ 
voltages  were  found  to  be  very  small  and  lower  on  the 
(100)  and  (110)  planes  than  on  the  (111)  plane  on  both 
the  anode  and  cathode.  The  electrode  voltage  maxima 
were  higher  and  the  rate  of  change  with  current  density 
was  higher  for  the  (111)  plane  than  the  others. 


POL.01:027 

Politecnico  di  Milano.  Laboratorio  dl  Elettrochlmlca, 
Chimica  Fisica,  e  Metallurgia  (Italy). 

RESEARCH  ON  ANODIC  AND  CATHODIC  BEHAVIOR 
OF  METALS,  by  R.  Plontelll.  Final  rept.  May  1958,  27p. 
lncl.  refs.  (AFOSR-TR-58-97)  (AF  61  (514)733-C) 

AD  162165  Unclassified 

The  measurement  of  electrode  overvoltages  of  metals 
In  solutions  and  fused  salts  was  studied.  The  following 
were  Investigated:  (1)  structural  characteristic  of  elec¬ 
trode  materia);  (2)  cell  design  with  particular  regard  to 
current  distribution  on  electrode  surface,  systematic 
errors  involved  by  tensiometric  devices,  and  elimina¬ 
tion  of  concentration  polarization;  (3)  contamination 
sources;  and  (4)  choice  of  the  electrical  supply  conditions 
and  voltage  measurement  apparatus  and  practice .  Re¬ 
sults  are  discussed  concerning  the  anode  and  cathode 
overvoltages  of  polycrystalline  Au,  Ag,  L'u,  Sn,  Pb,  Tl, 

Zn,  Cd,  In,  Ni,  Mg,  Tt,  and  Fe.  Thermodynamic,  kinetic, 
and  structural  aspects  are  taken  into  account  in  the  dis¬ 
cussions  on  aspects  ol  the  metal  electrode  behavior.  The 
anion  Influence  on  the  kinetics  of  ionic  exchange  proc¬ 
esses  was  considered.  A  glossary  Is  proposed  in  order 
tv  attain  euiiltlent  order  and  agreement  on  general  con¬ 
cepts  and  definitions  in  the  study  of  passivation  and  pas¬ 
sivity.  The  eventual  anisotropy  in  the  overvoltages  of 
ateett  jdita  whose  a  rkl.ig  surtv*  rerreeponde  tr  a  u*U 
defined  crystallographic  orientation  was  determln-d. 
Systematic  work  was  conducted  on  the  electrode  bt-  iv- 
ior  of  metals  in  fused  salts,  especially  of  A1  In  cryolite- 
aluniina  baths. 
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POL.  01:028,  029;  POT.  01:001-003 


POL.01:028 

Politecnico  di  Milano.  Laboratorio  dl  Elettrochimica, 
Chimica  Fisica,  e  Metallurgia  (Italy). 

[STUDIES  OF  THE  ANODIC  BEHAVIOR  OF  TITANIUM. 
NOTE  1.  DETERMINATION  OF  ANODIC  TENSIONS] 
Ricerche  sul  comportamento  anodico  del  titanio.  Nota 
1  -  Determinazioni  di  tensioni  anodlche,  by  B.  Rivolta. 
[19581  (alp.  incl.  dlagrs.  tables,  refs.  (AF  61(514)733-C) 

Unclassified 

Published  in  Metall.  Ital.,  v.  50:  173-180,  May  1958. 

Studies  are  being  made  on  the  anodic  behavior  of  tita¬ 
nium  in  various  solutions,  HC1,  NaCl,  HgBOg,  KOII, 

Na^S,  NaF,  HC104>  all  0.5  normal,  investigating  the 

effect  of  the  density  of  the  current  and  of  the  tempera¬ 
ture.  For  solutions  of  NaF,  the  effect  of  acidity  is  in¬ 
vestigated  in  addition  with  HF,  HC1,  and  H^SO^.  In  all 

cases  except  the  flouride  solutions,  the  passivity  of  the 
electrode  with  formation  of  protective  surface  layers 
is  being  confirmed.  (Contractor's  abstract) 


POL.01:029 

Politecnico  dl  Milano.  Laboratorio  di  Elettrochimica, 
Chimica  Fisica,  e  Metallurgia  (Italy). 

[STUDIES  OF  THE  ANODIC  BEHAVIOR  OF  TITANIUM. 
NOTE  H  -  STUDIES  OF  THE  CHARACTERISTICS  OF 
THE  PASSIVITY  LAYERS  FORMED  ON  TITANIUM 
FOLLOWING  ANODIC  TREATMENTS]  Ricerche  sul 
comportamento  anodico  del  titanio.  Nota  II  -  Studio 
delle  caratteristiche  degli  strati  passlvanti  format! 
sul  Ti  in  seguito  a  trattamenti  anodici,  by  B.  Rivolta. 
[1958]  [8]p.  incl.  illus.  tables.  (AF  61(514)733-C) 

1  J  1  '  Unclassified 

Published  in  Metall.  Ital.,  v.  50:  255-262,  July  1958. 

The  characteristics  of  the  passivity  strata  formed  on 
the  surface  of  titanium  as  a  result  of  anodic  treatments 
produced  at  25”,  50°,  and  65°C  in  various  electrolytes 
were  studied  by  means  of  electronic  diffraction  and  the 
metallographic  microscope.  (Contractor’s  abstract) 


POT. 01:001 

Politecnico  dl  Torino.  Laboratorio  dl  Meccanica 
Applicata  (Italy). 

TRANSONIC  FLOWS  AROUND  SYMMETRIC  AIRFOILS 
WITH  DETACHED  SHOCK  WAVE,  by  S.  Nocilla.  Apr. 
24,  1957  [27]p.  incl.  dlagrs.  table.  (Technical  note  no. 
1)  (A FOSR - TN - 57 - 493)  (AF  61(514)1124)  AD  136483 

Unclassified 


By  the  use  of  suitable  sing-alar  functions  fulfilling  the 
equation  of  Tomotika  and  Tomada  (Quart.  Appl.  Math., 

\.  9:  129,  1951)  utilized  as  stream  functions,  a  process 
is  developed  to  construct  motion  fields  around  symmet¬ 
rical  wing  profiles,  with  Mach  numbers  a  little  higher 
than  one.  The  theoretical  analysis  is  followed  by  a  nu¬ 
merical  calculation  of  a  particular  profile  and  the  flow 
around  it;  a  comparison  is  then  made  with  the  corres¬ 
ponding  results  relating  to  the  case  in  which  M  =  1. 

On  the  basis  of  the  statement  of  the  problem,  the  condi¬ 
tions  on  the  shock  polar  are  fulfilled  with  a  certain  er¬ 
ror  which  is  explained.  The  solution  obtained  is  not  an 
exact  solution  in  the  strict  sense,  but  it  is  the  rigorous 
solution  of  a  very  similar  problem,  in  which  the  flow 
upstream  of  the  shock  wave  is  not  perfectly  uniform  but 
slightly  distorted  by  these  conditions. 


POT.01:002 

Politecnico  di  Torino.  Laboratorio  dl  Meccanica 
Applicata  (Italy). 

ON  THE  DISSOCIATION  RATE  OF  A  DIATOMIC  GAS, 
by  G.  Jarre.  July  25,  1957,  12p.  incl.  dlagrs.  tables, 
refs.  (Technical  note  no.  2)  (AFOSR-TN-57-528) 

(AF  61(514)1124)  AD  136513  Unclassified 

A  discussion  is  presented  of  a  reaction  rate  formula 
which  is  applicable  in  current  studies  on  hypersonic 
flow  of  diatomic  gases.  The  rate  of  a  reaction  of  the 
type,  Xj  *  2 X,  is  taken  as  the  difference  between  the 

rate  of  the  unimolecular  dissociation  and  the  rate  of 
bimolecular  recombination,  R  =  xnx2  -  xr^  in  mole¬ 
cules  X2/cm3-sec,  where  Msec'1)  and  *(cm3/mol-sec) 
are  the  reaction  constants  and  n{  the  partial  densities 

(mol/cm3).  The  activation  complex  or  the  existence  of 
an  intermediate  state  between  the  molecule  and  the  2 
atoms  is  postulated  by  the  theory  of  absolute  reaction 
rate;  this  complex  determines  the  reaction  rate.  The 
final  form  which  is  derived  for  the  reaction  rate  is 

r  »  .  'e/Tn  _  -  .  The  activated  com- 

n  be  jC2  W»  x 

plex  has  the  characteristics  (AE  (Internal  energy),  AN 
(stoichiometric  coefficient),  A6°  (standard  entropy)) 
which  minimize  the  entropy  source  of  the  reaction. 


POT. 01:003 

Politecnico  di  Torino.  Laboratorio  di  Meccanica 
Applicata  (Italy). 

THE  DISSOCIATION  OF  A  PURE  DIATOMIC  GAS  BE¬ 
HIND  A  S'.'RONG  NORMAL  SHOCK  WAVE,  by  G.  Jarre. 
Nov.  1957  )17]p.  incl.  diagrs.  tables.  (Technical  note 
no  3)  (AFOSR-TN-58- 7)  (AF  61(514)1124)  AD  148046 

Unclassified 


627  - 


•  ••••••• 


AIR  FORCE  SCIENTIFIC  RESEARCH 


POT.0 1:004  -  POT.01:008 


Also  published  In  Zeltschr.  Angew.  Math.  Phys.,  v.  9B: 
389-403,  Mar.  25,  1958. 

A  study  of  the  dissociation  of  a  pure  diatomic  gas  be¬ 
hind  a  strong  normal  shock  wave  Included:  (1)  an  ana¬ 
lytical  discourse  on  the  general  expression  of  the  dis¬ 
sociation  rate;  (2)  the  employment  of  simplified  models 
of  the  dissociating  gas  and  of  the  shock  wave;(3)  the 
analysis  of  heating  and  compression  effects  of  the  shock 
on  the  dissociation;  and  (4)  the  analysis  of  the  space 
constant  of  relaxation.  Results  showed  that  the  discon¬ 
tinuous  transition  through  th*  shock  U  only  cur.tr oiled 
by  the  upstream  Mach  number,  while  the  continuous 
relaxation  behind  the  shock  is  only  controlled  by  the 
heating  effect  and  the  compression  effects.  The  com¬ 
pression  effect  mainly  determines  the  space  constant 
of  relaxation  or  its  asymptotic  value.  (ASTLA  abstract) 


POT.01:004 

Politecnico  di  Torino.  Laboratorlo  di  Meccanlca 
Appllcata  (Italy). 

TRANSONIC  FLOWS  PAST  SYMMETRICAL  AIRFOILS 
WITH  ATTACHED  SHOCK  WAVE  (M.<1),  by  S.  Nocilla. 
Dec.  1957,  26p.  incl.  diagrs.  refs.  (Technical  note  no. 

4)  (AFOSR-TN-58-63)  (AF  61(514)1124)  AD  148108 

Unclassified 

The  symmetrical  flow  around  an  airfoil,  with  a  compres¬ 
sion  shock  starting  from  the  airfoil  and  vanishing  inside 
the  flow  is  considered.  The  research  Is  based  on  the 
hypothesis  that  tlis  shock  line  vanishes  at  a  point  J  In¬ 
side  the  supersonic  region  of  the  field.  Instead  of  on  the 
sonic  line  as  usually  occurs.  After  a  qualitative  discus¬ 
sion  of  this  hypothesis,  the  flow  is  analytically  deter¬ 
mined  near  the  point  J,  in  both  the  hodograph  and  phys¬ 
ical  plane.  (Contractor's  abstract) 


POT.01:005 

Politecnico  di  Torino.  Laboratorlo  di  Meccanlca 
Appllcata  (Italy). 

AERODYNAMIC  FIELD  NEAR  THE  BLUNT  LEADING 
EDGE  OF  A  SYMMETRICAL  AIRFOIL  IN  HYPERSON¬ 
IC  FLOW,  by  A.  Muggia.  Jan.  1958,  19p.  incl.  diagrs. 
(Technical  note  no.  5)  (AFOSR-TN-58-213)  (AF  61- 
(514)1124)  AD  154114  Unclassified 

A  symmetrical  airfoil  with  a  blunt  leading  edge  in  an 
inviscid  hypersonic  steady  axial  flow  is  considered,  In 
the  limit  case  where  the  undisturbed  Mach  number  is  *. 
A  method  is  indicated  for  calculating,  for  a  given  shock 
wave,  Its  djStaiiit  from  the  leading  edge,  tire  form  of 
the  profile,  and  the  velocity  and  pressure  distribution 
on  it  around  the  leading  edge.  The  results  of  some  nu- 
mprtral  calculations  are  also  given.  (Contractor’s 
abstract) 


POT.01-.006 

Politecnico  di  Torino.  Laboratorlo  di  Meccanlca 
Appllcata  (Italy). 

ON  NON-STEADY  TRANSONIC  FLOWS  PAST  SYMMET¬ 
RICAL  AIRFOILS.  PART  H.  APPROXIMATE  SOLU¬ 
TION,  by  C.  Ferrari.  Jan.  1958,  lOp.  Incl.  diagrs. 
tables.  (Technical  note  no.  7)  (AFOSR-TN-58-320) 

(AF  61(514)1124)  AD  154223;  PB  142228  Unclassified 

The  complexity  offered  by  the  study  of  non-eta tloiATj 
transonic  flow,  even  if  carried  out  according  to  the  ho- 
dographlc  method  (as  it  will  be  apparent  from  Part  I  of 
this  study)  causes  It  to  appear  not  altogether  useless  to 
seek  a  solution  based  on  the  application  of  rough  simpli¬ 
fications.  For  this  reason,  the  problem  considered  in 
Part  I  is  again  examined,  and  for  its  study  a  method  is 
used  similar  to  that  followed  by  Syrette?  and  Alkane  frr 
the  corresponding  problem  in  staHonary  conditions. 


fO  f  .01:007 

Politecnico  di  Torino.  Laboratorlo  di  Meccanlca 
Appllcata  (Italy). 

ON  NON-STEADY  TRANSONIC  FLOWS  PAST  SYMMET¬ 
RICAL  AIRFOILS.  PART  I.  APPLICATION  OF  THE 
HODOGRAPHIC  METHOD,  by  C.  Ferrari.  Jan.  1958, 

31p.  Incl.  diagr.  (Technical  note  no.  6)  (AFOSR-TN- 
58-321)  (AF  61(514)1124)  AD  154224;  PB  142227 

Unclassified 

The  purpose  of  this  work  Is  the  determination  of  the  twD- 
dimensional  flow  past  an  airfoil  placed  In  a  stream  of 
Inviscid  fluid,  uniform  to  the  infinity,  under  the  follow¬ 
ing  conditions:  (a)  the  stream  at  infinity,  referred  to  a 
system  of  axes  (x*,  y*),  has  a  speed  U„  and  a  Mach  num¬ 
ber  M„  <  1  which  la  sufficiently  high  so  that  a  supersonic 
region  exists;  (b)  the  symmetrical  airfoil  starting  from 
a  given  Instant,  which  will  be  conventionally  considered 
as  initial,  has  a  translatory  motion  [referred  to  the  same 
system  (x*,  y*)]  in  the  direction  of  its  symmetry  axis. 

By  applying  the  transformation  of  Legendre,  the  study 
of  the  problem  is  transferred  from  the  physical  space  to 
the  hodographic  space.  The  equation  which  the  trans¬ 
formed  potential  must  satisfy  Is  not  linear,  but  is  anal¬ 
ogous  to  the  equation  of  Guderley  which  gives  this  poten¬ 
tial  in  the  three-dimensional  steady  flow  problem. 


POT.01:008 

Politecnico  di  Torino.  Laboratorlo  di  Mecannica 
Appllcata  (Italy). 

OGIVE  HAVING  MINIMUM  DRAG  IN  TWO-DIMENSIONAL 
HYPERSONIC  FLOW,  by  E.  Mattioli.  June  1958  r35)p. 
ImcL  diagrs  refs  (Technical  nufe  or  8)  (AFCS11-TN- 
58-640)  (AF  61(514)1124)  AD  162171;  PB  136183 

Unclassified 
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POT.  01:008,  010;  PIB.  11:001; 
PIB.  02:003 


The  ogive  having  minimum  drag  in  hypersonic  flow  is 
determined  for  a  given  thickness,  or  for  a  given  arc 
length,  or  for  a  given  enclosed  area.  Fluid  is  assumed 
inviscid,  the  airfoil  is  assumed  to  be  symmetric  with 
zero  Incidence.  Approximation  of  small  disturbances 
is  accepted,  but  not  the  linearized  theory,  assuming 
that  the  hypersonic  similarity  parameter  could  reach 
the  value  2.  Within  these  limits  the  flow  behind  the 
shock  wave  is  a  quasi-simple-wave,  that  is  it  may  be 
approximate  to  a  flow  in  which  pressure  is  constant 
along  the  characteristics  of  one  family;  this  is  rigor¬ 
ously  demonstrated  in  the  proximity  of  the  shock -wave 
and  on  the  leading  edge.  As  in  these  regions,  the  entropy 
gradient  and  rotationality  are  the  greatest,  it  is  assumed 
that  the  approximation  has  a  general  character  over  the 
whole  field.  (Contractor's  abstract) 


POT.01'006 

Politecnlco  di  Torino.  Laboratorlo  di  Meccanica 
Applicata  (Italy). 

TRANSONIC  FLOWS  PAST  SYMMETRICAL  AIRFOILS 
WITH  ATTACHED  SHOCK  WAVE  (M.  <  1).  Part  H,  by 
S.  Nocilla.  July  1958,  2Sp.  lncl.  diagrs.  (Technical 
note  no.  9)  (AFOSR-TN-58-943)  (AF  61(514)1124) 

AD  205083;  PB  138056  Unclassified 

Also  published  in  Atti  Accad.  Sci.  Torino.  Cl.  FIs.  Mat. 
Nat.,  v.  93:  124-148,  1958/58. 

A  determination  is  made  of  the  transonic  flow  past 
symmetrical  airfoils  at  high  subsonic  free  Mach  number, 
with  attached  shock  wave.  The  developed  theory  is  ap¬ 
plied  to  the  study  of  Tomotlka  -  TSmada's  profiles  for 
which  the  velocity-distribution  on  the  profile,  the  sonic 
line,  and  the  shock  line  are  numerically  determined. 
(Contractor's  abstract) 


POT.OLOIO 

Politecnico  di  Torino.  Laboratorio  di  Meccanica 
Applicata  (Itaiy). 

THE  DISSOCIATION  OF  A  PURE  DIATOMIC  GAS  IN 
A  LAMINAR  BOUNDARY  LAYER  ON  AN  ADIABATIC 
FLAT  PLATE,  by  G.  Jarre.  Sept.  1958  [181p.  lncl. 
diagrs.  tables.  (Technical  ..ote  no.  10)  (AFOSR-TN-58- 
944)  (AF  61(514)1124)  AD  .105062;  PB  138057 

Unclassified 

The  is  dls'-ussed  of  the  dissociation,  produced 

by  the  friction  heating,  in  a  p’-re  diatomic  gas  in  a  lam¬ 
inar  boundary  layer  on  an  adiabatic  flat  plate  at  hyper¬ 
sonic  Mach  numbers.  Two  different  and  simplified 
methods  are  applied  and  give  almost  the  same  numerical 
laws  describing  the  temperature-decay  at  the  wall  at  the 
approaching  of  the  chemical  equilibrium  state.  Two 
numerical  examples  show  that  the  considered  case  of 
dttScttJrtfcjft  Is  *  very  slaw  pf^cess. 


PIB.11:001 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 

PHOTOCONDUC  TION  IN  SINGLE  CRYSTALS  OF 
ZnS,  by  J.  J.  Dropkin  and  F.  G.  Ullman.  Final  rept. 

Dec.  1,  1953-Aug.  31,  1958  [lll]p.  incl.  illus.  diagrs. 
tables,  refs.  (AFOSR-TR-58-126)  (AF  18(600)692) 

AD  203331;  PB  140850  Unclassified 

Growth  of  ZnS  crystals:  Synthetic  single  crystals  were 
grown  fcy  deposition  ol  ZnS  .apor  obtained  b*  Sublimation 
of  unactivated  ZnS  powder  in  an  atmosphere  of  flowing 
He  in  a  2-zone  furnace  to  produce  crystals  suitable  for 
photoconduction  measurement.  The  electrical  behavior 
of  single  crystals  of  ZnS:  The  ac  and  dc  photoconduction 
in  nonlumlnescent  natural  and  synthetic  single  crystals 
was  investigated.  Natural  crystals  exhibit  persistent 
internal  space  charge  polarization  and  show  a  Debye  type 
of  frequency  dispersion  in  ac  resistance  and  capacitance 
in  the  3-  to  50-c  range.  In  synthetic  crystals,  dc  polari¬ 
zation  and  ac  dispersion  effects  are  small,  and  the  speed 
of  response  is  slow.  The  differences  in  electrical  be¬ 
havior  of  these  2  crystal  types  result  from  the  presence 
of  deep  traps  in  the  natural  crystals  and  their  absence  in 
the  synthetic  crystals.  IR  stimulation  and  quenching  of 
photoconduction  in  singled rystals  of  ZnS:Cu:  The  spec¬ 
tral  response  or  photoconduction  in  the  synthetic  crystals 
was  investigated  from  0.5  to  2.0p.  Two  IR  photocurrent 
peaks  at  0.65  and  1.35k  were  found  even  in  crystals  not 
previously  irradiated  by  UV.  Photocurrents  are  also  ex¬ 
cited  by  2537A  and  3650A  and  each  can  be  quenched  by 
IR.  In  all  crystals,  and  for  all  intensities,  the  sum  of  the 
UV  and  IR  photocurrents,  measured  separately,  is  always 
greater  than  the  photocurrent  excited  by  simultaneous  UV 
and  IR.  Excitation  of  IR  photocurrent,  IR  absorption  and 
quenching  of  UV  photocurrent,  IR  absorption  and  quench¬ 
ing  of  fluorescence  and  excitation  of  IR  emission  have 
nearly  Identical  spectral  response;  therefore,  all  proba¬ 
bly  arise  from  the  same  excitation  mechanism. 


PIB. 02:003 

Polytechnic  l.iSt.  of  Brooklyn,  N.  1. 

STUDY  OF  PHASE  TRANSITIONS  IN  WOg  WITH  A 

HIGH- TEMPERATURE  X-RAY  DIFFRACTOMETER, 
by  J.  A.  Pern,  £.  Banks,  and  B.  Post.  July  U,  1957 
[4]p.  incl.  diagrs.  [Technical  note  no.  3]  (AFOSP-TN- 
58-285)  (AF  18(600)1193)  AD  154189  Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  28:  1272-1275, 
Nov.  1  Wl. 

WOj  undergoes  a  phase  transformation  from  monoclinic 

to  orthorhombic  at  approximately  320°C  and  from  ortho¬ 
rhombic  to  tetragonal  at  720°C.  A  detailed  study  of  the 
variation  of  the  unit  cell  dimensions  over  the  range 
from  room  temperature  to  1000°C  has  been  carried  out 
using  hlgh-terr.perature  u  ray  diffraction  *«hniq»e» 
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PIB.  02:004;  PIB.  04:007-009 


Some  unique  features  of  the  apparatus  are  described  in 
this  paper.  Between  the  320°C  and  720°C  transforma¬ 
tions,  the  a  and  c  axes  increase  uniformly  in  length 
while  the  b  axis  decreases.  There  is  a  marked  increase 
in  the  volume  of  the  unit  cell  below  the  orthorhombic 
to  tetragonal  transformation;  the  volume  decreases 
sharply  in  the  transformation  and  resumes  its  "normal" 
increase  above  720°C.  (Contractor's  abstract) 


PIB. 02:004 

Polytechnic  Inst,  of  Brooklyn,  N.  Y. 

RARE  EARTH  METAL  "DISILICIDES",  by  J.  A.  Perri, 

I.  Binder,  andB.  Post.  [1958]  [10]p.  incl.  diagrs. 
tables.  [Technical  note  no.  4]  (AFOSR-TN-58-1054) 

(AF  18(600)1193)  AD  206982  Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  63.  616-619, 
Apr.  1959. 

Disilicides  of  Ce,  Pr,  Nd,  Sm,  Eu,  Gd,  Dy  and  Y  have 
been  prepared.  The  Ce,  Pr  and  Nd  compounds  are 
tetragonal  as  previously  reported;  the  Sm,  Gd,  Dy  and 
Y  compounds  are  orthorhombic,  space  group  Imma. 
Their  structures  are  slightly  distorted  versions  of  the 
tetragonal  MeSi2  structures.  The  magnitude  of  the  dis¬ 
tortion  appears  to  increase  with  decreasing  size  of  the 
metai  atom.  Chemical  and  x-ray  diffraction  studies  of 
"GdSij"  indicate  that  the  composition  is  close  to 

GdSi1  EuSig  crystallizes  in  the  tetragonal  system 

apparently  due  to  the  anomalously  large  size  of  the 
metal  atom.  (Contractor's  abstract) 

PIB.04:007 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

A  PHENOMENOLOGICAL  THEORY  OF  THE  FREE 
TURBULENT  FLOW  OF  A  NON-REACTING  BINARY 
GAS  MIXTURE,  by  L.  G.  Napolltano.  Dec.  1956,  46p. 
incl.  refs.  (PIBAL  rept.  no.  317)  (AFOSR-TN-57-39) 
(AF  18(600)693)  AD  115077  Unclassified 

Classical  results  of  the  kinetic  theory  of  non-uniform 
gases  are  used  to  derive  the  basic  equations  describing 
the  free  turbulent  motion  of  a  non-reacting  binary  gas 
mixture.  Upon  extension  of  the  Reynolds  similarity 
concept,  all  conductive  currents  are  neglected  and  the 
resulting  equations  are  presented  in  curvilinear  orthog¬ 
onal  coordinates.  Turbulent  transport  fluxes  are  defined 
and  their  analogy  wltn  the  corresponding  molecular  con¬ 
ductive  currents  discussed.  These  turbulent  fluxes  are 
subsequently  related  to  pertinent  mean  gradients  through 
phenomenologically  defined  eddy  coefficients.  Turbulent 

Prandtl  (Pr1),  Schmidt  (Sc1)  and  Lewis  (LeS  numbers 
are  introduced  by  means  of  non-dimensional  grouping 
of  these  coefficients.  The  boundary  layer  approximation 


to  the  basic  equations  is  successively  derived  and  the 
simplifications  connected  with  the  assumptions  Sc4  = 

Pr4  =  1  investigated.  First  integrals  of  the  diffusion 
and  energy  equations  are  found,  which  simply  express 
linear  dependence  of  mass  concentration  and  total  sta¬ 
gnation  enthalpy  of  the  mixture  on  the  velocity  ratio. 
(Contractor's  abstract) 


PIB  .04;  008 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

TURBULENT  MIXING  OF  TWO  NON-REACTING  GASES, 
by  L.  G.  Napoiitano.  Jan.  1957,  49p.  inci.  table. 

(PIBAL  rept.  no.  323)  (AFOSR-TN-57-41)  (AF  18(600)- 
693)  AD  115079  Unclassified 

A  preliminary  investigation  of  two-dimensional  free 
turbulent  mixing  of  two  non-reacting  gases  in  the  ab¬ 
sence  of  axial  pressure  gradients  is  presented.  A  linear 
dependence  on  the  velocity  ratio  of  mass  concentration 
and  stagnation  enthalpy  of  the  mixture  is  proved  to  exist 
when  the  turbulent  Prandtl  and  Schmidt  numbers  are 
both  assumed  to  be  one.  The  possibility  of  determining 
the  combined  effects  of  velocity,  temperature,  and  con¬ 
centration  gradients  by  means  of  solutions  of  a  single 
totai  differential  equation  is  demonstrated.  Two  forms 
of  the  fundamental  equation  are  derived  under  the  hy¬ 
pothesis  of  constancy,  along  cross  sections  of  the  flow, 
of  either  the  turbulent  exchange  coefficients  or  the  mix¬ 
ing  lengths.  Several  particular  cases  are  examined  and 
instances  wherein  the  subject  problem  is  reduced  to 
well  known  solutions  of  turbulent  mixing  with  uniformity 
in  concentration  are  given.  (Contractor's  abstract) 


PIB.04-.009 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

GENERALIZATION  OF  INTEGRAL  RELATIONSHIPS 
WITH  APPLICATIONS  IN  WING-BODY  INTERFERENCE, 
WING  THEORY,  AND  DIFFRACTION  OF  PULSES,  by 
L.  Ting.  Apr.  1957  [44]p.  incl.  diagrs.  refs.  (PIBAL 
rept.  no.  379)  (AFOSR-TN-57-159)  (AF  18(600)693) 

AD  i 26451  Unclassified 

A  theorem  is  proved  concerning  the  Integrated  prop¬ 
erties  of  the  linearized  pressure  distribution  on  a 
cylindrical  surface  In  a  supersonic  stream  when  the 
normal  velocity  on  the  cylindrical  surface  Is  prescribed. 
The  theorem  is  a  generalization  of  the  integral  relation¬ 
ships  concerning  certain  properties  of  (1)  the  linearized 
pressure  fields  due  to  a  planar  source  distribution  In  a 
supersonic  stream;  (2)  extensions  of  these  properties  to 
a  class  of  3-dimensional  oroblems  which  Involve  biplanes 
or  cruciform  wing  arrangements;  (3)  the  pressure 
Integral  along  the  line  of  intersection  of  a  forward  Mach 
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cone  with  a  specified  nonplanar  surface  which  is  a  pris¬ 
matic  body  of  rectangular  cross  section  mounted  on  a 
planar  wing  with  supersonic  edges;  (4)  the  normal  ve¬ 
locity  prescribed  on  the  side  walls  of  the  body;  and 
(5)  the  cylindrical  surface  of  the  form  of  a  stairway  with 
a  finite  number  of  steps.  The  theorem  is  useful  in  the 
evaluation  of  total  lift  and  drag  of  wing-body  combina¬ 
tions  when  the  Unear  dimensions  of  the  cross  section 
of  the  body  are  not  small  as  compared  to  the  chord 
length.  The  theorem  is  applied  in  the  derivation  for 
lift  and  -rag  of  a  rectangular  wing  with  a  constant  zero 
thickness  profile  in  supersonic  flight  without  the  use  of 
Ervard's  (NACA  TN  1382)  result.  For  the  diffraction 
of  a  pulse  or  a  weak  shock  over  a  rectangular  notch,  a 
pressure  integral  theorem  is  obtained.  Its  usefulness 
is  demonstrated  in  reducing  the  labor  of  obtaining  the 
mean  pressure  distribution  along  any  depth  inside  the 
notch  at  different  Instants  for  various  width-height 
ratios  of  the  notch. 


PIB.04:010 


Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 


SOME  REMARKS  ON  THE  SOLUTION  OF  A  SYSTEM 
OF  EQUATIONS  OCCURRING  IN  LAMINAR  MIXING 
WITH  AXIAL  PRESSURE  GRADIENTS,  by  L.  G. 
Napolitano.  Sept.  1957  [15]p.  incl.  diagrs.  (PIBAL 
rept.  no.  393)  (AFOSR-TN-57-609)  (AF  18(600)69j) 
AD  136599  Unclassified 


A  fifth  order  system  of  equations  with  three-point 
boundary  considerations  is  investigated  from  the  point 
of  view  of  obtaining  solutions  by  means  of  high  speed 
computing  machine.  The  subject  system  occurs  in  the 
study  of  laminar  mixing  in  the  presence  of  axial  pres¬ 
sure  gradients.  Two  methods  of  solution  are  outlined: 

In  the  first  one  a  suitable  change  of  variables  reduces 
the  original  equations  to  integro-dlfferentlal  equations 
defined  over  a  finite  Interval  of  the  independent  variable. 
An  iteration  scheme  is  subsequently  adopted  and  asymp¬ 
totic  solutions,  as  needed  to  compute  the  solution  in  the 
proximity  of  the  end  points,  are  presented.  The  second 
method  considers  the  solution  as  an  "initial  value"  prob¬ 
lem.  The  four-fold  indeterminacy  which  arises  when 
the  solution  is  started  from  the  point  o  =  0  is  shown  to 
be  reducible  to  a  two-fcld  one.  The  two  parameters 
left  are  related  to  the  attainment  of  the  required  asymp¬ 
totic  behavior  of  the  solution.  (Contractor’s  abstract) 


PIB.  04:011 


Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 


INCOMPRESSIBLE  MIXING  OF  A  SHEAR  FLOW  WITH 
FLUID  AT  REST,  by  L.  G.  Napolitano.  Nov.  1957  [44]p. 
incl.  diagrs.  refs.  (PIBAL  rept.  no.  316)  (AFOSR-TN- 
57-754)  (AF  18(600)693)  AD  136743  Unclassified 


PIB.04:010  -  PIB.04:013 


The  laminar  and  turbulent  mixing  of  a  non-uniform  free 
stream  with  fluid  at  rest  is  Investigated.  Laminar  and 
turbulent  vorticity  numbers  are  defined,  which  indicate 
the  relative  importance  of  the  free  stream  vorticity  as 
compared  to  the  average  vorticity  present  in  the  wake. 
Solutions  of  the  subject  problem  are  given  to  a  first  ap¬ 
proximation  in  the  vorticity  numbers.  The  quantitative 
analysis  shows  that  the  presence  of  vorticity  in  the  outer 
stream  can  be  used  as  a  practical  and  efficient  device 
to  control  the  transfer  of  properties  between  two  dif¬ 
ferent  streams.  (Contractor's  abstract) 


PIB. 04:012 


Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 


HIGH  SPEED  MACHINE  SOLUTIONS  FOR  PLANE 
TURBULENT  HOMOGENEOUS  AND  NON-HOMOGENE- 
OUS  MIXING,  by  L.  G.  Napolitano.  Oct.  1957,  37p.  incl. 
tables.  (PIBAL  rept.  no.  399)  (AFOSR-TN-57-755) 

(AF  18(600)693)  AD  136744  Unclassified 


Numerical  values  as  obtained  from  high  speed  machine 
solutions  of  the  total  differential  equation  governing 
two-dimensional,  plane,  turbulent  homogeneous  and  non- 
homogeneous  mixing  are  presented  for  a  parabolic  vari¬ 
ation  of  the  density  ratio  with  the  velocity  ratio.  Each 
solution  is  identified  by  the  values  of  three  parameters 
characterizing  flow  properties  and  nature  of  the  free 
streams.  A  total  of  28  cases  is  given,  covering  a  wide 
range  of  these  parameters.  Hie  pertinent  formulae  re¬ 
lating  the  tabulated  values  to  the  essential  physical 
quantities  of  the  flow  field  are  also  presented.  (Contrac¬ 
tor's  abstract) 


PIB.04:013 


Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 


TWO-DIMENSIONAL  PLANE  MIXING  OF  HOMOGE¬ 
NEOUS  AND  NON-HOMOGENEOUS  STREAMS,  by  L.  G. 
Napolitano.  Nov.  1957  [48]p.  incl.  diagrs.  tables,  refs. 
(PIBAL  rept.  no.  400)  (AFOSR-TN-57-756)  (AF  18(600)- 
693)  AD  136745  Unclassified 


High  speed  machine  solutions  of  isobarlc  turbulent  mix¬ 
ing  of  two  semi-infinite  streams  are  analyzed.  The  so¬ 
lutions  (based  on  unitary  turbulent  Prandtl  and  Schmidt 
number  and  on  a  parabolic  density-velocity  relationship) 
apply  to  (1)  homogeneous  mixing,  and  (2)  heterogeneous 
mixing  of:  (a)  gases  having  the  same  number  of  degrees 
of  freedom;  (b)  gases  having  the  same  molecular  weight 
but  specific  heat  differences  that  are  small  compared  to 
velocity  differences;  (c)  gases  having  the  same  specific 
heats  but  molecular  weight  differences  that  are  small 
compared  to  velocity  differences:  and  (d)  streams  with 
differences  in  the  molar  heat  capacities  small  compared 
to  velocity  differences.  For  all  these  cases  a  particu.ar 
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PIB.  04:014-016;  PIB.  05:007,  008 


solution  depends  upon  the  values  of  three  parameters 
describing  nature  and  properties  of  the  free  streams. 
Velocity  profiles  in  terms  of  the  similarity  variable  o  ■ 

f  l/2 

y/x  Q  '  have  appeared  to  be  substantially  independent 

of  the  nature  of  the  interacting  gases,  the  free  stream 
stagnation  enthalpy  ratio  and  the  Mach  number.  Based 
on  these  results,  explicit  approximate  solutions  are  pre¬ 
sented  which  prove  to  be  very  satisfactory  when  com¬ 
pared  with  the  available  exact  ones.  (Contractor's 
abstract) 


PIB.04:014 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

CRITICAL  STUDY  OF  THE  ADEQUACY  OF  INTEGRAL 
METHODS  IN  PLANE  MIXING  PROBLEMS,  by  L.  G. 
Napoli tano.  Dec.  1957,  lv.  incl.  iUus.  tables.  (FIBAL 
rept.  no.  425)  (AFOSR-TN-57-757)  (AF  18(600)693) 

AD  136746  Unclassified 

Solutions  of  plane  lsobaric  homogeneous  mixing  by  in¬ 
tegral  methods  are  presented.  Incompressible  and  com¬ 
pressible,  laminar  and  turbulent  cases  are  shown  to  be 
reducible  to  the  solution  of  a  unique  laminar-incom¬ 
pressible-type  system  of  equations.  Hie  third  boundary 
condition,  to  be  imposed  on  the  y-component  of  the  ve¬ 
locity,  is  proved  to  be  inessential.  Hie  solution  is  given 
in  a  transformed  (C,  *7j)  plane  wherein  the  streamline 

through  the  origin  Is  taken  to  coincide  with  the  C-axls. 
Solutions  of  plane  mixing  problems  subject  to  arbitrary 
boundary  condition  on  the  y-component  of  the  velocity 
are  related  to  the  previous  one  through  simple  trans¬ 
formation  formulae.  Sixth  degree  polynomials  are  as¬ 
sumed  for  the  velocity  profiles  and  the  solution  of  the 
basic  equations  is  made  to  depend  upon  a  single  alge¬ 
braic  quadratic  equation  when  the  flow  fields  are  sim¬ 
ilar.  Hie  accuracy  of  the  method  is  determined  by  com¬ 
parison  with  some  high  speed  machine  solutions  of  the 
pertinent  Blaslus  equation  and  it  proves  to  be  extremely 
satisfactory.  Comparative  study  of  the  accuracy  ob¬ 
tained  (1)  by  Integral  methods  with  fourth,  sixth  and 
seventh  degree  polynomials,  and  (2)  by  series  solution 
of  the  Blaslus  equation  is  also  r.iade.  It  appears  that 
sixth  degree  polynomials  are  the  most  accurate  veloci¬ 
ty  profiles  and  that  their  accuracy  is  comparable  with 
that  of  the  series  solution  for  large  values  of  the  free 
stream  velocity  ratio,  but  it  is  definitely  better  for 
small  values  of  the  aforementioned  ratio.  (Contractor's 
abstract) 


PIB. 04:015 

Polytechnic  lust,  of  Ui  uoklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

A  REVIEW  OF  THE  WORK  PERFORMED  AT  FIBAL 


UNDER  CONTRACT  AF  18(600)693,  by  A.  Ferri. 

Oct.  1957,  12p.  (AFOSR-TR-57-74)  (AF  18(600)693) 

AD  136624  Unclassified 

Theoretical  and  experimental  investigations  of  inviscid 
and  viscid  flow  problems  are  reviewed.  The  connection 
between  these  studies  and  problems  bearing  on  very  high 
speed  flight  is  indicated.  Some  potentialities  of  this 
work  for  extension  beyond  the  range  of  available  infor¬ 
mation  are  outlined. 


PIB. 04:016 

Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics]  N.  Y. 

THE  AXIS YM METRIC  SUPERSONIC  FLOW  NEAR  THE 
NOSE  OF  A  POINTED  BODY  OF  REVOLUTION,  by 
L.  G.  Napolitano  and  A.  Ferri.  [1957]  [5]p.  incl.  diagrs. 
refs.  (AF  18(600)693;  continued  by  AF  49(638)217) 

Unclassified 

Published  In  Jour.  Aeronaut.  Sciences,  v.  24:  900-904, 
Dec.  1957. 

An  approximate  method  of  solution  for  the  supersonic 
flow  about  axisymmetric  bodies  is  given.  It  is  based 
on  the  method  of  linearized  characteristics  and  is  shown 
to  provide  a  rapid  and  accurate  means  of  calculation. 
The  method  has  the  advantage  that  its  limits  of  applica¬ 
bility  are  easily  determined.  As  a  numerical  example, 
the  flow  about  the  nose  of  the  RM-10  body  has  been  ana¬ 
lyzed  for  several  flight  Mach  numbers  and  the  results 
shown  to  be  in  good  agreement  with  other  methods  of 
analysis.  (Contractor's  abstract) 


PIB.05-.007 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

A  THEORETICAL  AND  EXPERIMENTAL  ANALYSIS 
OF  A  NEW  METHOD  OF  REDUCING  AERODYNAMIC 
HEATING  (Unclassified  title),  by  A.  Ferri,  V.  Zaklcay, 
and  P.  A.  Libby.  Mar.  1957  [38]p.  incl.  diagrs.  tables. 
(PIBAL  rept.  no.  325)  (AFOSR-TN-57-113)  (AF  18- 
(600)694)  AD  120466  Confidential 

PIB.05:008 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

AN  INVESTIGATION  OF  THE  ADVANTAGEOUS  USE  OF 
INTERFERENCE  EFFECTS  IN  THE  DESIGN  OF  SUPER¬ 
SONIC  INLETS.  PART  II.  EXTERNAL  LIFT  AND  DRAG 
CALCULATIONS  FOR  AN  INLET  INSTALLATION  AT 
M  -  3.15  (Unclassified  title),  by  A.  Casaccio.  Feb.  1957 
[23]p.  incl.  diagrs.  (PIBAL  rept.  no.  322)  (AFOSR-TN- 
57-126)  (AF  18(600)694)  AD  120481  Confidential 
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PEB.05:009 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

FAVORABLE  INTERFERENCE  IN  LIFTING  SYSTEMS 
IN  SUPERSONIC  FLOW,  by  A.  Ferrl,  J.  H.  Clarke,  and 
L.  Ting.  Nov.  1957  [14]p.  incl.  diagrs.  refs.  (PIBAL 
rep*,  no.  430)  (AFOSR-TN-58-19)  (AF  18(600)694) 

AD  148058  Unclassified 

Presented  at  Twenty-fifth  annual  meeting  of  the  Inst, 
ol  Aeronaut.  Sciences,  New  York,  Jan.  28-31,  1957. 

Also  published  In  Jour.  Aeronaut.  Sciences,  v.  24:  791- 
604,  Nov.  1957. 

Certain  simple  Integral  relations  are  applied  tc  the  qual¬ 
itative  assessment  and  calculation  of  the  favorable  Inter¬ 
ference  effects  arising  in  various  spatial  arrangements 
of  wings  and  bodies  In  a  supersonic  stream.  The  ar¬ 
rangements  include  slender  bodies  In  proximity  to  wings, 
wings  with  underslung  pylons  or  other  vertical  surfaces, 
and  wing-fuselage  combinations.  The  elementary  con¬ 
siderations  used  In  these  examples  serve  to  demon¬ 
strate  to  the  designer  how  the  pressure  drag  due  to  vol¬ 
ume  and  lift  can  be  reduced  by  arranging  the  several 
components  comprising  the  configuration  so  that  they 
exhibit  mutually  advantageous  shapes  and  orientations. 
Vertically  antisymmetric  modifications  of  the  fuselage 
shape  in  the  neighborhood  of  the  midwing  are  suggested 
which  reduce  the  drag  due  to  lift  of  mld-wing-body  sys¬ 
tems.  The  considerations  are  different  from  those 
giving  rise  to  the  supersonic  area  rule,  according  to 
which  vertically  symmetric  fuselage  Indentations  are 
made  to  order  to  red-ace  the  drag  due  to  thickness  cr 
volume,  and  might  have  comparable  significance.  (Con¬ 
tractor's  abstract) 


PIB.05:009  -  P!B.05:012 


derived  in  the  present  report.  Furthermore,  the  integral 
of  the  pressure  along  the  line  of  intersection  of  a  Mach 
plane  with  the  wing  surface  can  be  obtained  from  the  in¬ 
tegral  of  the  prescribed  normal  velocity  by  the  integral 
relationship  derived  in  a  previous  report.  With  this  In¬ 
formation  the  pressure  distribution  on  the  wing  can  be 
represented  by  a  function  of  2  variables  which  assume 
the  proper  values  along  the  Mach  lines  Issuing  from  the 
vertex  of  the  wings  and  along  the  line  of  Intersection  of 
the  wings.  The  remaining  arbitrary  constants  in  the 
function  are  determined  by  the  Integral  relationships  cor¬ 
responding  to  the  Mach  planes  at  various  orientations. 

If  the  normal  velocity  on  the  wing  surface  is  constant, 
the  approximate  solution  with  only  one  arbitrary  con¬ 
stant,  determined  by  one  integral  relationship,  Is  in  good 
agreement  with  the  linearized  conical  solution.  If  in  the 
approximate  solution,  there  are  2  arbitrary  constants, 
determined  by  2  Integral  relaii unships,  the  result  Is  to 
perfect  agi  eement  with  linearized  conical  solution. 

When  the  normal  velocity  on  the  wing  surface  can  be  rep¬ 
resented  by  a  power  series  of  2  variables,  the  general 
procedure  of  Obtaining  an  approximate  solution  Is  outlined 
and  illustrated  by  an  example.  Finally,  a  partially  swept- 
back  wing  with  dihedral  is  chosen  as  a  working  example, 
and  the  detail  pressure  distribution  on  the  wing  is  ob¬ 
tained. 


PIB.05:011 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

(CLASSIFIED  TITLE),  by  V.  Zakkay  and  R.  J.  Cresci. 
Mar.  1958,  lv.  Incl.  lllus.  (PIBAL  rept.  no.  437) 
(AF(JSR-TN-5fl-2S3)  (AF  16(600)694)  AC  154186 

Confidential 


PIB.05:010 

Polytechnic  Inst,  of  Brooklyn.  Dept  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

PRESSURE  DISTRIBUTION  ON  DIHEDRAL  WINGS  AT 
SUPERSONIC  SPEED,  by  L.  Ting.  Jan.  1958,  46p.  incl. 
diagrs.  (PIBAL  rept.  no.  397)  (AFOSR-TN-58-86) 

(AF  18(600)694)  AD  148135  Unclassified 


PIB.05:012 

Polytechnic  Inst,  of  Brooklyn,  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

SOME  ASPECTS  OF  DRAG  REDUCTION  FOR  LIFTING 
WING-BODY  COMBINATIONS  AT  SUPERSONIC  SPEED, 
by  L.  Ting.  May  1958,  [27]p.  incl.  diagrs.  tables. 
(PIBAL  rept.  no.  445)  (AFOSR-7N-58-423)  (AF  18- 
(600)694)  AD  158226  Unclassified 


Also  published  in  Jour.  Fluid  Mech.,  v.  6:  302-312, 

Aug.  1959. 

For  the  problem  of  supersonic  flow  over  wings  with  su¬ 
personic  edges,  with  dihedral  and  with  arbitrary  twist, 
camber,  and  thickness  distributions,  the  pressure  distri¬ 
butions  on  and  outside  the  Mach  cone  Issuing  from  the 
vertex  of  the  wing  are  equal  to  the  corresponding  solu¬ 
tions  for  planar  wings.  The  pressure  distribution  along 
the  line  of  Intersection  of  the  wings  Is  obtained  from  the 
corresponding  solution  for  planar  wings  by  virtue  of  the 
averaging  properties  of  solutions  of  ware  equations 


An  investigation  was  undertaken  which  shows  that  for  a 
prismatic  body  of  rectangular  cross  section  with  given 
volume  (or  cross  section  area)  mounted  on  a  mid-wing 
of  given  span  and  swept  back,  the  lift-drag  ratio  of  the 
wing-body  combination  with  the  favorable  antisymmetric 
modifications  will  be  higher  if  the  basic  body  has  a  lower 
height-width  ratio.  For  bodies  with  height-width  ratio 
equal  to  1  to  2,  the  favorably  contoured  wing-body  combi¬ 
nation  has  almost  the  same  value  of  lift-drag  ratio  as 
that  of  a  favorable  planar  lifting  surface  which  possesses 
zero  volume  and  is  composed  of  the  wing  and  the  projec¬ 
tion  of  the  body  on  the  plane  of  the  wing.  With  further 


>  633  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


PIB. 05:013-016;  PIB.06:006 


increase  in  the  height-width  ratio  the  lift-drag  ratio  of 
the  favorably  contoured  wing-body  configurations,  with 
the  same  projected  planform,  decreases  slightly  while 
the  volume  Increases  linearly  with  the  height-width  ra¬ 
tio.  The  effect  of  contouring  the  vertical  surface  which 
does  not  support  lift  of  the  subject  wing-body  configu¬ 
rations,  results  In  an  increase  of  5  to  10%  In  the  lift- 
drag  ratio  depending  on  the  height-width  ratio  and  also 
the  ratio  of  the  area  of  the  lifting  (horizontal)  surface 
to  that  of  the  non-lifting  (vertical)  surface.  Calculations 
for  a  simple  model  of  wing-body  combination  are  made 
to  study  the  effect  of  favorable  Interference  at  off-de¬ 
sign  conditions.  For  a  given  value  of  lift  coefficient, 
the  drag  varies  in  the  same  manner  as  a  planar  wing 
when  the  Mach  number  deviates  from  the  designed  val¬ 
ue. 


FIB. 05:013 

Polytechnic  List,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

EXPERIMENTAL  INVESTIGATION  OF  SOME  HEAT- 
TRANSFER  PROBLEMS  UNDER  HYPERSONIC  CON¬ 
DITIONS  (Unclassified  title),  by  P.  A.  Libby.  May  1858 
[43]p.  incl.  illus.  dlagrs.  refs.  (PIBAL  rept.  no.  442) 
(AFOSR-TN-58-424)  (AF  18(600)694)  AD  158227 

Confidential 

Presented  at  classified  meeting  of  the  Institute  of  the 
Aeronautical  Sciences  Guided  Missiles,  St.  Louis,  Mo., 
May  12-14,  1958. 


PIB. 05:014 

Polytechnic  Inst,  of  Brooklyn.  Dept.  ~f  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

STUDY  OF  DRAG  REDUCTION  OF  HIGH-WING  CON¬ 
FIGURATIONS  AT  SUPERSONIC  SPEEDS,  by  R. 
Parthasarathy.  Oct.  1958  [21]p.  incl.  dlagrs.  (PIBAL 
rept.  no.  456)  (AFOSR-TN-58-837)  (AF  18(600)694) 

AD  203001;  PB  145566  Unclassified 

The  possibility  of  drag  reduction  of  wing -body  combi¬ 
nations  at  all  practical  values  of  the  lift  coefficient,  by 
a  proper  distribution  of  the  body  volume,  is  explored. 
This  is  illustrated  ty  modifying  a  midwing  configuration, 
composed  of  a  full  circular  cone,  symmetrically  dis¬ 
posed  about  the  sweptwlng  of  zero  thickness,  to  a  high- 
wing  configuration,  composed  of  the  same  wing,  but  two 
half  cones  of  equal  volume  as  the  full  cone,  mounted 
beneath  the  wing.  It  is  found  that  at  M  -  3.0  and  lift  co¬ 
efficient  -  0.1,  for  a  cone  of  semi-vertex  angle  8c  -  5", 

the  high-wing  configuration  gives  a  drag  reduction  of 
16%  over  that  of  the  corresponding  midwing  configura¬ 
tion  whereas  there  is  found  to  be  a  drag  reduction  of 
6.5%  at  M  ">/2!  Similar  comparison  for  the  percentage 
increase  in  lift  drag  ratio  for  the  above-mentioned  con¬ 
figurations  shows  a  maximum  Increase  of  34%  at 


M  =  3.0  for  the  high-wing  configuration  over  the  midwing 
configuration,  whereas  It  Is  22%  at  M  -  vT.  Numerical 
resu'ts  show  tliat  the  h'.gh-wlng  configuration  gives  a 
significant  reduction  in  drag  as  compared  to  a  midwing 
configuration  of  equal  volume  and  furthermore,  greater 
reductions  in  drag  are  obtained  at  higher  Mach  num¬ 
bers.  (Contractor's  abstract) 


PIB. 05:015 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

AN  EXPERIMENTAL  INVESTIGATION  AT  M  *  3.09  OF 
THE  PRESSURE  DISTRIBUTION  OVER  A  TANGENT- 
OGIVE  WITH  UPSTREAM  SPIKES  (Unclassified  title), 
by  A.  Martelluccl  and  M.  Vislch,  Jr.  June  1953  [34]p. 
incl.  illus.  dlagrs.  tables,  refs.  (PIBAL  rept.  no.  446) 
(AFOSR-TN-58-838)  (AF  18(600)694)  AD  302096 

Confidential 

PIB. 05:018 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

SOLUTIONS  OF  SUPERSONIC  INTERFERENCE  PROB¬ 
LEMS  BY  GENERALIZED  INTEGRAL  RELATIONSHIP. 
EXAMPLES  FOR  A  CIRCULAR  CYLINDRICAL  BODY, 
by  L.  Ting.  Oct.  1958  [43]p.  incl.  dlagrs.  (PIBAL  rept. 
no.  465)  (AFOSR-TN-58-1069)  (AF  18(600)694) 

AD  207229;  PB  145482  Unclassified 

The  generalized  integral  relationship  Is  employed  to 
solve  the  interference  problem  of  wings  and  cylindrical 
bodies  of  arbitrary  cross  section.  The  procedure  Is  to 
represent  the  pressure  distribution  of  the  body  and  the 
wing  inside  the  interference  region  by  a  linear  combi¬ 
nation  of  a  finite  number  of  elementary  functions  of  the 
surface  variables.  The  combination  fulfills  the  condi¬ 
tion  that  the  pressure  is  continuous  Inside  the  Interfer¬ 
ence  region  and  also  across  Its  boundary.  The  arbi¬ 
trary  constants  in  the  combination  are  determined  by  the 
generalized  integral  relationship  which  will  be  reduced 
to  a  set  of  simultaneous  linear  algebraic  equations.  A 
numerical  example  is  carried  out  for  a  circular  cylin¬ 
drical  body  mounted  on  a  semi-infinite  plate.  The  re¬ 
sults  are  in  agreement  with  those  obtained  by  Nielsen 
by  a  different  theoretical  method.  The  inverse  matrix 
of  the  simultaneous  equation  in  the  present  nume/ical 
analysis  Is  tabulated  so  thr.t  the  labor  of  solving  the  prob¬ 
lem  with  a  different  prescribed  normal  velocity  is  sub¬ 
stantially  reduced.  (Contractor's  abstract) 

PIB. 06:006 

Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics)  N.  Y. 

ELASTIC  ANALOG  FOR  PRIMARY  CREEP,  by  N.  J. 

Hoff,  n.d.,  7p.  (AF  18(600)1381)  Unclassified 
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PIB.O6:0Q7  -  PIB.06:011 


Elastic  analogues  are  developed  for  the  primary  creep 
problem.  The  strain  rate  Is  assumed  to  be  a  function 
of  the  Instantaneous  values  of  the  stress  and  the  strain 
to  the  extent  that  an  approximate  mechanical  equation 
of  state  can  be  assumed  for  the  system.  A  power  law 
is  assumed  for  the  stress-strain  relationship,  and  an 
expression  for  the  strain  rate  Is  obtained.  A  model  is 
assumed  in  which  surface  tractions  Tj(x,t)  and  body 

forces  4(x,t)  are  applied  to  one  section  Sj  of  the  body, 
and  the  remaining  section  of  the  body  S^  is  slowly  dis¬ 
placed  with  given  velocities  Vj(x,t).  Boundary  conditions 

are  given  relating  the  applied  traction  and  body  forces, 
strain  rate  tensor,  and  displacement  velocities.  Elastic 
analogues  are  established  for  two  cases:  (1)  Vj  =  0  on 

and  (2)  =  0,  Tj  *  0  on  Sj. 


PIB. 06:007 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

CREEP  BEHAVIOR  OF  CIRCULAR  PLATES,  by  B. 
Venkatraman  and  P.  G.  Hodge,  Jr.  Mar.  1957,  27p. 
lncl.  diagrs.  table,  refs.  (PIBAL  rept.  no.  369) 
(AFOSR-TN-57-135)  (AF  18(600)1381)  AD  120491 

Unclassified 

Also  published  in  Jour.  Mech.  and  Phys.  of  Solids,  v.  6: 
163-176,  1958. 

The  creep  behavior  of  circular  plates  Is  analysed  on 
the  assumption  that  steady  state  creep  conditions  pre¬ 
vail.  The  creep  law  is  based  upon  a  flow  rule  associ¬ 
ated  with  a  condition  of  maximum  shearing  stress.  The 
method  is  applied  to  plates  with  simply  supported  and 
clamped  edges.  Closed  forms  solutions  for  moments 
and  creep  deformations  are  presented. 


PIB.06:008 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

SOLUTIONS  OF  SOME  PROBLEMS  IN  STEADY  CREEP, 
by  B.  Venkatraman.  July  1957  [120]p.  incl.  diagrs. 
tables,  refs.  (PIBAL  rept.  no.  402)  (AFOSR-TN-57- 
388)  (AF  18(600)1381)  AD  132463  Unclassified 

The  present  work  is  concerned  with  the  analysis  of 
structures  in  which  the  deformations  are  caused  exclu¬ 
sively  by  steady  creep.  The  particular  problems  consid¬ 
ered  are  trusses,  beams  and  frames,  a  thick-walled 
tube  subject  to  uniform  Internal  pressure,  pure  torsion 
of  prismatic  and  cylindrical  bars,  and  circular  plates 
under  normal  pressure.  Some  of  the  problems  are  ana¬ 
lysed  with  the  elastic  analogue  as  basis,  while  others 
are  based  on  a  creep  flow  law  formulated  in  quite  simi¬ 


lar  terms  to  those  of  plastic  flow.  In  all  caaes,  exact 
and/or  approximate  solutions  are  presented  for  stres¬ 
ses  and  deformations.  (Contractor's  abstract) 


PIB. 06:009 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

CREEP  DEFORMATIONS  OF  RECTANGULAR  FRAMES, 
by  F.  W.  French,  Jr.,  S.  A.  Patel,  and  N.  J.  Hoff.  July 
1957  [29]p.  incl.  Ulus,  diagrs.  table.  (PIBAL  rept.  no. 
340)  (AFOSR-TN-57-714)  (AF  18(600)1381)  AD  136707 

Unclassified 

A  theoretical  and  experimental  investigation  was  made 
of  the  behavior  of  rectangular  frames  of  5052-0  A1  alloy 
subjected  to  loads  at  500°F.  The  displacement  velocities 
of  the  point  of  appUcaticn  of  the  load  were  measured  and 
compared  to  the  results  of  theoretical  analyses.  The 
agreement  can  be  considered  satisfactory  considering 
that  primary  creep  was  disregarded.  (AS TLA  abstract) 


PIB.06:010 

Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics]  N.  Y. 

EFFECT  OF  HIGHER -HARMONIC  DEFLECTION  COM¬ 
PONENTS  ON  THE  CREEP  BUCKLING  OF  COLUMNS, 
by  S.  A.  Patel  and  J.  Kempner.  [1957]  lip.  Incl.  diagrs. 
(AF  18(600)1381]  Unclassified 

Published  in  Aero.  Quart.,  v.  8-  215-225,  Aug.  1957. 

This  analysis  shows  that  the  higher-harmonic  deflection 
components  reduce  the  column  Ufetime  significantly  only 
when  their  Initial  amplitudes,  as  well  as  the  IniUal  am¬ 
plitude  of  the  first  harmonic  component,  are  very  large. 
Furthermore,  It  is  shown  that  second-harmonic  com¬ 
ponents  have  a  much  smaller  effect  on  the  column  be¬ 
havior  than  do  third-harmonic  components.  (Contrac¬ 
tor's  abstract) 


PDB.06:011 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  AppUed  Mechanics,  N.  Y. 

EXPERIMENTAL  INVESTIGATION  OF  CLAMPED  CIR¬ 
CULAR  PLATES  SUBJECTED  TO  RAPID  CREEP,  by 
B.  Erickson,  S.  A.  Patel,  and  N.  J.  Hoff.  July  1957  [10]p. 
incl.  diagrs.  (PIBAL  rept.  no.  411)  (AFOSR-TN-58-51) 
(AF  18(600)1381)  AD  148093  Unclassified 

Twenty-one  clamped  circular  plates  were  tested  at  an 
elevated  temperature  under  uniform  lateral  pressure. 
The  plates  were  12  in.  in  diameter  and  were  made  of 
5052-0  aluminum  alloy  sheet.  Sheet  thicknesses  of 
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PIB.  06:012;  PIB.  12:001-003 


0.032,  0.040,  0.0S1  2nd  0.064  in.  were  used,  Hie  plates 
were  maintained  at  500°F  in  an  oven  and  were  subjected 
to  a  constant  uniform  lateral  pressure.  Hie  lateral  de¬ 
flection  of  the  center  of  the  plate  was  measured  in  each 
test.  Curves  showing  the  change  in  deflection  with  time 
are  presented.  (Contractor's  abstract) 


PIB.06:012 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

INVESTIGATIONS  CONDUCTED  AT  THE  POLYTECHNIC 
INSTITUTE  OF  BROOKLYN  ON  STRESSES  IN  STRUC¬ 
TURAL  ELEMENTS  IN  THE  PRESENCE  OF  CREEP. 
Final  summary  technical  rept.  Feb.  1,  1955-June  30, 
1957.  Jan.  1958,  7p.  (PIBAL  rept.  no.  418)  (AFOSR- 
TR-58-12)  (AF  18(600)1381)  AD  148092 

Unclassified 

Part  I-Theoretlcal  phase:  Indications  were  that  elastic 
and  plastic  analogs  exist  for  both  transient  and  steady 
creep  conditions.  Creep  problems  In  column,  beam, 
tube,  truss,  frame,  and  plate  structures  were  solved. 
Experimental  phase:  Two  types  of  creep  experiments 
were  performed.  One  Involved  rectangular  frames  sub¬ 
ject  to  the  2  opposing  loads  in  the  plane  of  the  fl  ame. 

The  experimental  deflection  rates  obtained  were  in  good 
agreement  with  theoretical  predictions.  The  second  type 
of  test  involved  damped  circular  plates  Subject  to  uni¬ 
form  lateral  pressure  and  to  rapid  creep.  Part  II:  Ab¬ 
stracts  of  all  technical  reports  published  under  the  sub¬ 
ject  contract  are  presented  with  concise  remarks  rela¬ 
tive  to  the  significance  of  the  results,  and  a  comparison 
with  the  results  of  other  applicable  investigations. 


PIB. 12:001 

Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics]  N.  Y. 

HETEROGENEOUS  TURBULENT  MIXING,  by  L.  G. 
Napolitano.  [1958]  [30]p.  lncl.  dlagrs.  table,  refs. 
(AFOSR-TN-58-5)  [AF  49(638)217;  continuation  of 
AF  18(600)693]  AD  148044  Unclassified 

This  paper  deals  with  the  solution  of  some  particular 
cases  of  non-homogeneous  lsobarlc  turbulent  plane  mix¬ 
ing.  Momentum,  energy,  diffusion,  continuity  and  state 
equations,  are  presented  for  the  general  case  of  non- 
lsobarlc  free  turbulent  motion  of  a  non-reacting  binary 
gas  mixture  In  curvilinear  orthogonal  coordinates.  Two 
dimensional  plane  lsobarlc  motion  Is  considered  in  de¬ 
tail  within  the  boundary-layer  approximation.  Assum¬ 
ing  similarity  and  other  given  conditions,  the  bieic 
equations  are  reduced  to  a  single  total  differential  equa¬ 
tion  for  the  non-dimensional  stream  function.  In  the  re¬ 
sulting  equation  the  density  ratio  appears  as  a  rational 
function  of  the  velocity  ratio.  Simple  approximate  so¬ 


lutions  of  the  subject  flow  fields  are  derived  and  densi¬ 
ty  profiles  are  computed  from  approximate  velocity  pro¬ 
files  obtained  by  the  Integral  method. 


PIB. 12:002 

Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics]  N.  Y. 

INCOMPRESSIBLE  MIXING  OF  A  SHEAR  FLOW  WITH 
FLUID  AT  REST,  by  L.  G.  Napolitano.  [Feb.  1958] 
[34]p.  lncl.  dlagrs.  refs.  (AFOSR-TN-58-127)  [AF  49- 
(638)217]  AD  152154  Unclassified 


Also  published  In  Jour. 
450,  July  1958. 


ro/Space  Sciences,  v.  25:  444- 


Hie  laminar  and  turbulent  mixing  of  a  nonuniform  free 
stream  with  fluid  at  rest  is  investigated.  Laminar  and 
turbulent  vortlclty  numbers  are  defined,  which  measure 
the  relative  Importance  of  the  tree-stream  vortlclty  as 
compa-ed  to  the  average  vortlclty  present  in  the  wake 
and  whim  increase  with  the  square  root  of  x  and  with  x, 
respectively.  Solutions  of  the  subject  problem  are  given 
to  a  first  approximation  in  the  vortlclty  numbers.  In 
comparing  the  characteristics  of  the  mixing  due  to  a  non- 
uniform  stream  u^  -  uy  with  those  due  to  the  uniform 

stream  u  =  uq,  it  is  found  that  vortlclty  effects  over  a 

given  length  are  nearly  always  negligible  in  the  laminar 
case  but  became  sizable  in  the  turbulent  case.  This  is 
due  to  the  usually  higher  rate  of  increase  with  x  of  the 
turbulent  vortlclty  number.  Results  of  the  analysis,  as 
applied  to  streams  having  constant  vortlclty  over  finite 
y-length,  indicate  the  practicability  of  the  use  of  outer 
vortlclty  as  a  means  to  control  the  rate  of  transfer  of 
properties  between  two  different  streams.  (Contractor's 
abstract) 


PIB. 12:003 

Polytechnic  Inst  of  Brooklyn.  [Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics]  N.  Y. 

ISOBARIC  HOMCX5ENEOU3  MIXING  BY  INTEGRAL 
METHODS,  by  L.  G.  Napolitano.  [1958]  40p.  lncl.  dlagrs. 
tables,  refs.  (AFOSR-TN-58-128)  (AF  49(638)217) 

AD  152155  Unclassified 

Solutions  of  plane  lsobarlc  homogeneous  mixing  by  inte¬ 
gral  methods  are  presented.  It  Is  first  shown  that,  un¬ 
der  some  usually  accepted  restrictive  hypotheses,  in¬ 
compressible  and  compressible,  laminar  and  turbulent 
cases  are  reducible  to  the  solution  of  a  unique  laminar- 
tnc crmpressibie -type  system  ol  equations.  The  solute, 
is  then  given  in  a  transformed  (£,n)-plane  wherein  the 
streamline  through  the  origin  is  taken  to  coincide  with 
the  (-axis.  Solutions  of  plane  mixing  problems  subject 
to  arbitrary  boundary  conditions  on  the  y-component  of 
the  velocity  are  related  to  the  previous  one  through 
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simple  transformation  formulas.  Sixth  degree  poly¬ 
nomials  are  assumed  for  the  velocity  profiles  and  the 
solution  of  the  basic  equations  is  made  to  depend  upon  a 
single  algebraic  quadratic  equation.  The  accuracy  of 
the  method  is  determined  by  comparison  with  some  high 
speed  Machine  Solutions  of  the  pertinent  blasius  equa¬ 
tion  and  it  proves  to  be  extremely  satisfactory.  Com¬ 
parative  study  of  the  accuracy  obtained:  (1)  by  integral 
methods  with  fourth,  sixth  and  seventh  degree  polynomi¬ 
als,  and  (2)  by  series  solution  of  the  Blaslus  equation  is 
also  made.  It  appears  that  the  integral  method  with 
sixth  degree  polynomials  yields  the  best  overall  accura¬ 
cy  and  that  the  superiority  of  the  present  method  in- 
ireases  as  the  lree  stream  velocity  ratio  decreases. 


PEB. 12:004 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

A  THEORETICAL  AND  EXPERIMENTAL  INVESTIGA¬ 
TION  AT  A  MACH  NUMBER  OF  3.0B  OF  A  LOW-DRAG 
AUXILIARY  BODY  UTILIZING  FAVORABLE  INTER¬ 
FERENCE,  by  A.  Martelluccl.  Dec.  1957  [43]p.  incl. 
illus.  diagrs.  tables,  refs.  (PIBAL  rept.  no.  432) 
(AFOSR-TN-58-175)  (AF  49(638)217)  AD  152208 

Unclassified 

An  experimental  investigation  at  a  Mach  number  of  3.09 
of  a  low-drag  auxiliary  body,  zero  lift  system,  has  been 
conducted.  The  design  of  the  body  was  carried  out  by 
nonlinear  methods  of  flow  analysis.  The  teat  Reynolds 

7 

number  per  foot  for  the  entire  program  was  3.37  x  10  . 
The  body  can  be  applied  to  the  problem  of  external  stor¬ 
age  under  a  wing  or  as  an  auxiliary  ramjet  engine  to  be 
used,  for  example,  during  acceleration.  A  drag  coeffi¬ 
cient  of  0.0094  based  on  a  reference  area  (maximum 
cross  sectional  area)  of  2.120  sq  in.  was  determined  ex¬ 
perimentally  for  the  body  in  the  proximity  of  the  wing. 
The  capture  area  of  the  body  is  3.53  sq  in.  and  the  Mach 
number  at  the  minimum  section  is  1.6.  The  method  of 
design,  a  description  of  the  test  setup,  discussion  of  the 
test  results  and  the  possible  applications  of  the  system 
are  presented.  (Contractor's  abstract) 


PIB.  12:005 

Polytechnic  Inst  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

ON  THE  MIXING  OF  TWO  PARALLEL  STREAMS,  by 
I..  Ting.  July  1958  [26]p.  incl.  diagrs,  table,  refs. 
(P1BAI.  rept.  no.  441)  (AFOSR-TN-58-628)  (AF  49- 
(638)217)  AD  162158  Unclassified 

Also  published  in  Jour.  Math,  and  Phys.,  v.  38:  153-165, 
Oct.  1959. 

With  the  employment  of  the  techniques  of  boundary 


PIB.l 2:004  -  PIB. 12:007 


layer  theory,  the  proper  third  boundary  condition  for  the 
mixing  of  two  parallel  streams  la  derived  from  the  com¬ 
patibility  condition  of  the  higher  order  approximation. 

It  is  shown  that  the  commonly  adopted  third  boundary 
condition  of  balancing  of  transverse  momentum  is  cor¬ 
rect  only  lor  the  mixing  problem  of  two  ^.enr  1 -infinite 
incompressible  streams.  For  the  fulfillment  of  the 
proper  third  boundary  condition,  the  possibility  of  intro¬ 
ducing  the  similar  solution  of  Blaslus  type  is  examined 
for  various  cases.  (Contractor's  abstract) 


PIB. 12:006 

Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics]  N.  Y. 

ON  THE  SOLUTION  OF  THE  LAMINAR  BOUNDARY- 
LAYER  EQUATIONS,  by  M.  Epstein.  [1958]  [2]p.  incl. 
diagrs.  table.  (AFOSR-TN-58-715)  (AF  49(638)217) 

AD  162250  Unclassified 

Also  published  in  Jour.  Aero/Space  Sciences,  v.  26: 

58-59,  Jan.  1959. 

The  author  transforms  Prandtl's  boundary-layer  equa¬ 
tion  into  a  non-linear  integral  equation  for  the  shearing 
function  and  solves  this  equation  by  iteration.  He  chooses 
the  first  approximation  in  such  a  way  that  it  satisfies 
the  boundary  conditions  and  has  the  correct  asymptotic 
behavior  at  infinity.  Application  to  the  shearing  stress 
distribution  on  a  circular  cylinder  and  other  examples 
shows  good  agreement  with  the  exact  solutions. 


PIB. 12:007 

Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics]  N.  Y. 

THEORETICAL  PRESSURE  DISTRIBUTION  ON  A  HEMI¬ 
SPHERE-CYLINDER  COMBINATION,  by  A.  Casacclo. 
[1958]  [2]p.  incl.  diagrs.  (AFOSR-TN-58-717)  (AF  49- 
(638)217)  AD  162252  Unclassified 

Also  published  in  Jour.  Aero/Space  Sciences,  v.  26: 

63-64,  Jan.  1959. 

In  recent  years  great  use  has  been  made  of  approximate 
methods  for  the  determinatior  of  the  pressure  distribu¬ 
tion  on  blunt-nosed  bodies  and  afterbodies  at  high  Mach 
numbers.  For  quasl-spherlcal  bodies  it  has  been  sug¬ 
gested  that  modified  Newtonian  theory  in  combination 
with  a  Prandtl-Meyer  expansion  be  used  on  the  nose  por¬ 
tion,  the  two  laws  being  matched  at  the  point  where  the 
pressure  gradients  are  equal.  No  simple  approximation, 
however,  has  been  found  for  flat-nosed  todies.  As  for 
the  pressure  distribution  on  the  afterbody,  the  blast-wave 
analogy  has  been  suggested  for  general  nose  shapes  but 
particular  afterbody  profiles.  The  purpose  of  this  note 
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PIB.  12:008  -  P IB. 12:011 


is  to  compare  these  approximate  estimates  with  a  more 
accurate  determination  of  the  flow  field  about  a  hemi¬ 
sphere-cylinder  in  an  ideal  gas  flow  at  M  »  20. 


PIB.  12: 008 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

THEORETICAL  AND  EXPERIMENTAL  ANALYSIS  OF 
A  COWLING  AS  A  MEANS  OF  DRAG  REDUCTION  FOR 
AN  AXISYMME  TR1C  CENTER  BODY,  by  M.  Visich,  Jr. 
and  A.  Martellucci.  Aug.  1958  [35]p.  incl.  illus.  dlagrs. 
tables,  refs.  (PIBAL  rept.  no.  451)  (AFOSR-TN-58- 
760)  (AF  49(638)217)  AD  162273  Unclassified 

Also  published  in  ARS  Jour.,  v.  29:  447-449,  June  1959. 

A  theoretical  and  experimental  investigation  at  M  *  3.09 
of  an  axisymmetric  boat-tailed  center  body  surrounded 
by  a  cowling  ring  was  conducted.  The  design  of  the  body 
was  accomplished  by  the  method  of  characteristics  for 
axisymmetric  lrrotational  flow  for  zero  angle  of  attack. 
The  test  Reynolds  number  per  foot  for  the  entlr'  pro- 
7 

gram  was  3.37  x  10  and  the  flight  attitude  for  the  tests 
was  at  zero  angle  of  attack.  The  configuration  studied 
can  be  used  as  an  independent  flight  vehicle  with  a  cir¬ 
cular  wing.  It  can  also  be  used  as  an  auxiliary  ramjet 
engine  or  external  storage  system  for  long  range  vehi¬ 
cles.  For  the  optimum  configuration  considered,  a  to¬ 
tal  drag  reduction  oi  61.8%  was  measured  over  the  cen¬ 
ter  body  alone.  Comparison  of  the  total  drag  of  the  op¬ 
timum  configuration  to  that  of  a  cone  with  the  same  vol¬ 
ume  and  length  as  the  center  body  indicates  a  reduction 
of  47%.  The  method  of  design,  a  description  of  the  ex¬ 
perimental  equipment,  discussion  of  the  test  results, 
and  the  possible  applications  of  the  system  are  present¬ 
ed  in  this  report.  (Contractor's  abstract) 


PI3.12:0C9 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

THE  THREE-DIMENSIONAL  COMPRESSIBLE  LAMINAR 
BOUNDARY  LAYER,  by  M.  Epstein.  Oct.  1958  [77]p. 
incl.  dlagrs.  table,  refs.  (PIBAL  rept.  no.  455) 
(AFOSR-TN-58-894)  (A F  49(638)217)  AD  204135; 

PB  143510  Unclassified 

A  method  is  presented  for  determining  approximate  so¬ 
lutions  to  the  3-dimensional  compressible  laminar 
boundary  layer  equations.  The  proposed  method  resem¬ 
bles  the  classical  integral  method,  and  is  designed  to 
overcome  one  of  the  principal  difficulties  in  that  meth¬ 
od,  namely  the  problem  of  choosing  appropriate  ana¬ 
lytical  representations  of  the  boundary  layer  profiles. 

An  Iteration  procedure  was  developed  wherein  improved 
approximations  to  the  boundary  layer  profiles  are  gen¬ 


erated  from  a  set  of  simple  initial  profiles.  The  pres¬ 
ent  method  requires  the  satisfaction  of  2  integral  condi¬ 
tions  by  each  of  the  improved  profiles.  The  first  itera¬ 
tion,  for  any  given  initial  choice  of  profiles,  should  give 
an  improvement  over  the  standard  integral  method.  A 
comparison  of  results  predicted  by  the  present  method 
with  known  exact  solutions  of  2-and  3-dlmensional  prob¬ 
lems  indicates  that  one  iteration  is  sufficient  to  obtain 
engineering  accuracy  for  a  wide  range  of  problems. 

The  application  of  the  method  to  a  more  general  3-di¬ 
mensional  problem  is  illustrated  by  calculating  the  de¬ 
velopment  of  the  boundary  layer  along  the  stagnation  line 
of  a  wing  with  a  curved  leading  edge.  (ASTIA  abstract) 


PIB. 12:010 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

PRESSURE  DISTRIBUTIONS  ON  A  TWO-DIMENSIONAL 
BLUNT-NOSED  BODY  AT  VARIOUS  ANGLES  OF 
ATTACK,  by  V.  Zakkay  and  A.  K.  Fields.  Oct.  1958, 
22p.  incl.  illus.  dlagrs.  (PEBAL  rept.  no.  461)  (AFOSR- 
TN-58-1016)  (AF  49(638)217)  AD  162281;  PB  145481 

Unclassified 

Pressure  measurements  have  been  made  for  a  two-di¬ 
mensional  blunt-nosed  body  in  order  to  determine  the 
effect  of  angle  of  attack  on  the  pressure  distribution. 

It  is  shown  that  the  Newtonian  theory  does  not  apply  fu 
bodies  where  the  sonic  point  does  not  fall  on  the  same 
radius  of  curvature  as  the  stagnation  point.  A  large  re¬ 
duction  in  stagnation  point  heat  transfer  was  obtained 
as  a  result  of  increasing  the  radius  of  curvature  of  the 
body  at  the  sonic  point  over  that  which  exists  at  the 
stagnation  point  of  constant  radius  of  curvature  models. 
(Contractor's  abstract) 


PIB. 12:011 

Polytechnic  Inst,  of  Brooklyn.  (Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics]  N.  Y. 

RECENT  WORK  ON  MIXING  AT  THE  POLYTECHNIC 
INSTITUTE  OF  BROOKLYN,  by  !,.  G.  Napolitano,  P.  A. 
Libby,  and  A.  Ferri.  [1958]  [35]p.  incl.  illus.  diagrs. 
table,  refs.  [AF  49(638)217]  Unclassified 

Published  in  Combustion  and  Propulsion,  Third  Agard 
Colloquium:  Noise,  Shock  Tubes,  Magnetic  Effects,  In¬ 
stability  and  Mixing,  Palermo  (Italy)  (Mar.  17-21,  1958), 
London,  Pergamon  Press,  1958,  p.  118-152. 

Recent  theoretical  and  experimental  work  on  mixing 
flows  is  reviewed.  Two  general  problems  are  discussed: 
(1)  tire  free  mixing  of  semi-infinite  streams,  and  (2)  mix¬ 
ing  in  the  presence  of  a  wall.  In  the  first  problem  there 
are  considered  the  cases  of  uniform  streams  and  of  non- 
uniform  streams  involving  separately  streamwise  pres¬ 
sure  gradients  and  vorticity.  The  fully  developed  free 
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PIB.  12:012;  PIB.  13:001,  002 


turbulent  mixing  of  two  different  gases  Is  discussed;  in 
particular  the  governing  equations  for  two  different  as¬ 
sumptions  with  respect  to  turbulent  transport  are  de¬ 
rived.  Solutions  for  unity  values  of  turbulent  Prandtl 
and  Schmidt  numbers  and  for  a  parabolic  density-veloc¬ 
ity  relationship  have  been  obtained  by  high-speed  ma¬ 
chine  calculations.  On  the  basis  of  the  numerical  re¬ 
sults  it  is  concluded  that  turbulent  mixing  velocity  pro¬ 
files  are  substantially  independent  of  the  nature  of  the 
gases,  of  the  free  stream  density  ratio  and  of  the  Mach 
numbers.  Approximate  solutions  in  these  types  of  non- 
homogeneous  turbulent  mixing  are  presented.  The  pos¬ 
sibility  of  one-parameter  solutions  of  homogeneous 
compressible  laminar  mixing  in  the  presence  of  stream - 
wise  pressure  gradients  is  shown  and  the  pertinent 
equations  are  derived.  The  influence  of  outer  vorticlty 
on  the  characteristics  of  the  laminar  or  turbulent  inter¬ 
action  of  an  incompressible,  constant-vorticity  stream 
with  fluid  at  rest  is  determined.  In  the  second  problem, 
the  various  regions  of  the  interaction  between  the  mix¬ 
ing  region  and  the  boundary  layer  on  the  wall  are  dis¬ 
cussed.  For  the  first  region,  wherein  an  inviscid  core 
between  the  two  viscous  regions  exists,  a  solution  is 
presented.  Preliminary  results  of  an  experimental  in¬ 
vestigation  of  compressible,  lsoenergetlc  mixing  in  the 
presence  of  a  wall  are  also  presented.  (Contractor's 
abstract) 


PIB.  12:01 2 

Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics]  N.  Y. 

A  REVIEW  OF  SOME  RECENT  DEVELOPMENTS  IN 
HYPERSONIC  FLOW,  by  A.  Ferrl.  [1958]  [45]p.  lncl. 
illua.  diagrs.  tables,  refs.  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  49(638)- 
217  and  WADC  Aeronautical  Research  Lab.  under  AF  33- 
(616)3265)  Unclassified 

Piesented  at  First  tntenutfl.  Congress  for  the  Aero¬ 
nautical  Sciences,  Madrid  (Spain)  Sept.  8-13,  1958. 

Also  published  in  Advances  In  Aeronaut.  Sciences,  v.  2: 
723-770,  1959. 

This  review  indicates  the  following  conclusions:  (a)  The 
results  of  theoretical  work  and  of  experiments  involving 
simulation  of  flight  conditions  tend  to  indicate  that  In  the 
approximation  within  which  the  physical  quantities  can 
be  determined  and  for  high  flight  Reynolds  number  real 
gas  effects  are  of  relatively  small  Importance,  (b) 
Pressure  distributions  and  forces  on  simple  boundary 
conditions  can  be  obtained  with  simple  rough  approxima¬ 
tions,  with  accuracy  often  sufficient  for  engineering  ap¬ 
plications.  More  appreciable  progress  is  required  in 
the  development  of  approximate  analyses  for  more  com¬ 
plicated  boundary  conditions  ur  of  more  precise  anal¬ 
yses  for  simple  problems,  (c)  The  heat  transfer  on 
simple  bodies  can  be  obtained  with  good  approximation 
Lr  the  laminar  case  from  existing  Iheortee.  Simple 


theories  for  turbulent  cases  seem  to  give  sufficient  ap¬ 
proximation.  However,  transition  phenomena  and  the 
foundation  of  turbulent  analysis  require  much  further 
study,  (d)  Entropy  gradients  can  affect  heat  transfer  an 
appreciable  amount  and  can  be  utilized  to  reduce  aero¬ 
dynamic  heating  at  hi$i  speed. 


PIB. 13:001 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

TORSION  OF  CYLINDRICAL  AND  PRISMATIC  BARS 
IN  THE  PRESENCE  OF  PRIMARY  CREEP,  by  S.  A. 

Patel  and  K.  A.  V.  Pandalal.  Apr.  1958  [7]p.  lncl.  diagrs. 
(PIBAL  rept.  no.  417)  (AFOSR-TN-58-303)  (AF  49- 
(638)302)  AD  154213;  PB  134662  Unclassified 

The  creep  problem  treated  in  this  article  has  been 
shown  to  reduce  to  the  non-linear  elastic  problem  where 

the  material  Is  governed  by  the  equation:  c  »  DJ^s 

lj  i  lj 

where  is  the  strain  tensor,  s^  the  stress-deviation 

tensor,  and  D  and  a  are  material  constants.  The  elas¬ 
tic  solution  for  the  torsion  of  cylindrical  and  prismatic 
bars  is  given  by  Patel,  Venkatraman  and  Hodge  (Torsion 
of  Cylindrical  and  Prismatic  Bars  in  the  Presence  of 
Steady  "Creep,  presented  at  the  annual  meeting  of  the an¬ 
nuli  isMfMeeting,  New  York,  Dec.  1657).  The  results 
for  the  angle  of  twist  per  unit  length  a  for  a  given  torque 
T  are  obtained  for  the  case  of  a  cylindrical  bar  of  cir¬ 
cular  cross-section,  as  well  as  for  cross  sections  which 
are  regular  polygons  and  triangles  of  unequal  sides.  By 
employing  the  principle  of  minimum  total  potential  and 
the  principle  of  minimum  complimentary  potential,  upper 
and  lower  bounds  on  o  were  obtained.  However,  an  exact 
solution  could  be  obtained  for  the  case  of  circular  cross- 
section  for  which  the  warping  function  vanishes,  (Con¬ 
tractor's  abstract) 


PIB. 13:002 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

ON  ASYMPTOTIC  NUMERICAL  METHODS  FOR  PARA¬ 
BOLIC  EQUATIONS,  by  J.  R.  M.  Radok.  Nov.  1958,  14,;. 
[PIBAL  rept.  no.  485]  (AFOSR-TN-58-1072)  (AF  49- 
(638)302)  AD  207241  Unclassified 

Investigation  of  the  roles  played  In  the  partial  differential 
equations  of  physics  by  time  and  space  derivatives  leads 
to  the  conclusion  that  divided  differences  render  suitable 
approximations  to  space  derivatives,  while  the  approxi¬ 
mation  of  time  derivatives  may  greatly  benefit  from  more 
rtflntd  treatment.  Tht  formerly  developed  method  of 
exponential  extrapolation  is  applied  to  the  diffusion  equa¬ 
tion  for  which  explicit  and  implicit  schemes  are  deduced. 
Based  on  certain  assumptions,  it  is  shown  that  'he 
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PIB.  13:003;  PIB. 07:006-008 


stability  range  for  the  explicit  scheme  becomes  infinite 
as  the  steady  state  is  approached.  This  result  may  lead 
to  considerable  savings  of  machine  time  in  practical 
applications  of  the  method.  (Contractor's  abstract) 


PIB. 13:003 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Aeronautical 
Engineering  and  Applied  Mechanics,  N.  Y. 

STRESS  DISTRIBUTION  IN  MULTI-CELLULAR 
TORQUE  BOXES  DUE  TO  PRIMARY  AND  SECONDARY 
CREEP,  by  K.  A.  V.  Pandalai  and  S.  A.  Patel.  Dec. 

1SS8  [28]p.  incl.  diagrs.  tables.  (PIBAL  rept.  no.  480) 
(AFOER-TN-5B-1074)  (nF  49(636)302)  AD  207243; 

PB  138510  Unclassified 

The  stress  analysis  of  multicellular  torque  boxes  in  the 
presence  of  primary  as  well  as  secondary  creep  is 
discussed.  The  elastic  analog  is  used  to  reduce  the 
creep  problem  to  one  of  nonlinear  elasticity.  The  re¬ 
sults  indicate  that  depending  upon  the  geometry  of  the 
structure  the  stress  distribution  can  differ  appreciably 
from  that  given  by  linear  theory.  Furthermore,  the  de¬ 
formation  caused  by  creep  can  be  significant.  (Con¬ 
tractors  abstract) 


PEB.07:006 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Chemistry,  N.  Y. 

LIGHT  INDUCED  SPECTRAL  SHIFT  OF  THE  THIA- 
ZINE  DYES  IN  THE  BOUND  STATE,  by  N.  Wotherspoon 
and  G.  Oster.  [1057]  [4]p.  incl.  diagrs.  table.  (AF  18- 
(600)1182)  Unclassified 

Published  in  Jour.  Amer.  Chem.  Soc.,  v.  70:  3002-3005, 
Aug.  5,  1057. 

The  authors  have  found  that  thlazlne  dyes  in  the  presence 
of  polymethacryllc  acid  or  polyacrylic  acid  undergo  a 
spectral  shift  when  irradiated  with  visible  Hght.  A  com¬ 
bined  recording  spectrophotometer  and  Irradiation  ap¬ 
paratus  was  used  to  follow  the  reaction  either  at  a  fixed 
wave  length  or  by  scanning  the  spectrum  repetitively. 
Two  photo  products  are  formed,  one  in  the  absence  of 
oxygen  and  the  second  by  the  photo&xldation  of  the  first. 
The  rate  of  formation  of  the  second  product  is  retarded 
by  small  amounts  of  paraphenylenedlamlne  or  by  potas¬ 
sium  iodide  suggesting  that  long-lived  excited  states  are 
involved.  The  final  photoproduct  is  the  same  for  Ml  the 
thiazine  dyes  studied  and  is  identical  to  thlonine.  The 
reaction  requires  a  polyacrylic  acid  but  does  not  take 
place  in  the  presence  of  other  high  polymeric  acids  or 
of  dibasic  acids.  (Contractor  a  abstract, 


PIB. 07:007 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Chemistry,  N.  Y. 

PHOTOREDUCTION  OF  METHYLENE  BLUE  BY 
ETHYL  E  NEDI  AMINE  T  E  TR  A  AC  E  TIC  ACID,  by  G. 

Oster  and  N.  Wotherspoon  [1057]  [3]p.  incl.  diagrs. 
refs.  (AF  18(600)1182)  Unclassified 

Published  in  Jour.  Amer.  Chem.  Soc.,  v.  79:  4836-4838, 
Sept.  20,  1957. 

Methylene  blue  in  the  presence  of  ethylenediaminetetra- 
acetic  acid  (EDTA)  is  reduced  to  the  leuco  dye  on  irradia¬ 
tion  with  red  light.  The  rate  of  photoreduction  depends 
upon  pH  ii.  the  same  way  as  does  the  base  titratiui.  of 
EDTA.  EDTA  is  consumed  in  the  reaction  suggesting 
that  it  is  oxidized  although  it  does  not  normally  function 
as  a  reducing  agent.  A  number  of  nitrogen-containing 
ehelatliig  agents  were  tested  but  only  those  with  secondary 
or  tertiary  nitrogens  behaved  as  electron  donors  in  the 
photochemical  reaction.  The  photoreduction  Involves  a 

long-lived  ivltw!  stats  zi  the  dye  (U)5  tlr.iee  that  tf  the 
first  electronically  excited  state)  and  is  retarded  by 
small  amounts  of  p-phenylenediamlne.  The  rate  of  regen¬ 
eration  <1  the  Aye  by  near  ultraviolet  irndlatior  f  the 
leuco  form  increases  with  increasing  hydrogen  ion  con¬ 
centration.  (Contractor's  abstract) 

PIB. 07:008 

Polytechnic  Inst,  of  Brooklyn.  Dept.  c,i  Chemistry,  N.  Y. 

PHOTOREDUCTION  OF  ACRIDINE  DYES,  by  F.  Millich 
and  G.  Oster.  [1958]  [35]p.  incl.  diagrs.  table,  refs. 
(AFOSR-TN-58-836)  (AF  18(800)1182  and  AF  19(603)- 
3065)  AD  202921  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  81:  1 357- 
1363,  Mar.  20,  1950. 

A  number  of  acridine  dyes  In  the  presence  of  allylthiourea 
are  reduced  to  their  leuco  tofmi  on  irradiation  with  blue 
light.  Those  acridines  which  have  amln«  substituents  in 
both  the  3-  and  6-position  undergo  photoreduction  rapidly. 
Another  group  of  acridines  undergoes  photoreduction  at 
one  tenth  the  rate  of  the  first  and  a  third  group  exhibits 
no  reactivity.  A  correlation  exists  between  phosphores¬ 
cence  of  the  dyes  and  their  ability  to  undergo  photoreduc¬ 
tion.  The  detailed  kinetics  of  photoreduction  of  proflavln 
at  its  pH  for  maximum  rate,  namely,  pH  4,  coupled  with 
fluorescence  studies  showed  that:  (a)  the  reduction  pro¬ 
ceeds  through  a  long-lived  excited  state,  (b)  the  transition 
from  the  first  singlet  excited  state  to  the  long-lived  state 
is  induced  by  dye  molecules  In  the  ground  state,  (c)  the 
inductive  forces  of  interaction  act  over  distaiM.es  of  5o0A. 
(Contractor's  abstract) 
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PIB.  07:009;  PIB.  14:001; 
Pm.  15:001,  002 


Pm.07:009 

Polytechnic  Inst,  of  Brooklyn.  [Dept,  of  Chemistry]  N.  Y. 

PHOTOREDUCTION  OF  DYES,  by  G.  Oster.  Final  rept. 
June  1,  1954-May  31,  1958.  [17]p.  incl.  tablo,  refs. 
(AFOSR-TR- 58-69)  (AF  18(600)1182)  AD  158280 

Unciassifted 

T7ie  kinetics  of  photoreduction  of  dyes  in  the  presence 
of  electron  donors  for  the  exctted  dyes  has  b“»n  studied 
in  detail.  The  dyes  examined  include  members  of  the 
fluorescein,  tiiiaztne,  triphenyl  methanes  (bound  to  high 
polymers),  and  the  acridines.  In  all  cases  it  was  estab¬ 
lished  that  long-lived  excited  states  are  involved.  It  is 
in  this  state  that  the  dye  abstracts  electrons  from  the 
reducing  agent  to  give  the  reduced  (leuco)  dye.  The  long- 

5 

lived  state  has  a  life  time  about  10  times  greater  than 
the  excited  singlet  state.  Dyes  In  the  bound  state  and 
proflavine  in  the  free  state  show  an  Increase  in  quantum 
yield  with  an  Increase  in  concentration  of  dye.  This  is 
acco'  ipanled  by  a  self-quenching  of  fluorescence.  These 
results  are  probably  due  to  dye  induced  conversion  of 
the  singlet  to  the  triplet  (long-lived)  states.  The  relation 
of  photoreduction  to  dye-sensitized  photoautoxldations 
is  described.  Applications  of  the  work  are  outlined. 
(Contractor's  abstract,  modified) 

Pm.  14:001 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Chemistry,  N.  Y. 

PHOTOREDUC  TiON  OF  DYES  IN  RIGID  MEDIA.  I. 
TR1PHENYLM  ETHANE  DYES,  by  G.  Oster,  J.  Joussot- 
Dubien,  and  B.  Broyde.  [1958]  [4]p.  incl.  dlagrs.  refs. 
(AFOSR-TN-58-1051)  (AF  49(638)293)  AD  206985 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  B81:  1869- 
1872,  Apr.  20,  1959. 

Certain  triphenylmethane  dyes  can  be  photoreduced 
when  Incorporated  in  glucose  glasses,  whereas  the  same 
dyes  in  aqueous  solutions  of  glucose  are  unaffected  by 
light.  All  triphenylmethane  dyes  become  Increasingly 
more  fluorescent  the  greater  the  vtscoslty  of  the  medi¬ 
um.  in  the  case  of  the  dyes  which  are  photoreduclble  In 
glucose  glass,  however,  superposed  on  room  tempera¬ 
ture  fluorescence  Is  an  » -phosphorescence  (delayed 
fluorescence),  in  the  more  rigid  glasses  the  phospho¬ 
rescence  lifetime  was  found  to  decrease  with  Increas¬ 
ing  temperature  but  to  be  practically  Independent  of 
viscosity.  The  rate  of  photoreduction  of  acid  fuchsin  In 
glucose  as  a  function  of  temperature  Is  maximal  at  about 
60  .  The  kinetic  and  spectral  data  suggest  that  three 
processes  must  be  considered.  (1)  the  suppression  of 
internal  conversion  of  the  single  excited  state  to  the 
ground  slate  by  increasing  the  viscosity  of  the  medium, 

(2i  the  transitions  from  the  metastable  state  to  the 
ground  state,  (3)  the  reaction  between  dye  molecules  in 
the  metastable  state  and  glucose.  The  llrst  process  i„ 


favored  by  lowering  the  temperature,  whereas  the  re¬ 
verse  is  the  case  for  the  latter  two  processes. 


PIB.  15:001 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Mechanical 
Engineering,  N.  Y. 

A  NEW  THEORY  OF  ELASTIC  SANDWICH  PLATES. 
ONE-DIMENSIONAL  CASE,  by  Y.-Y.  Yu.  [Oct.  1958] 

25p.  incl.  dlagrs.  table.  [Technical  note  no.  1]  (AFOSR- 
TN-58-896)  (AF  49(638)453)  AD  204133  Unclassified 

The  1- dimensional  case  is  presented  of  a  new  flexural 
theory  of  isotropic  elastic  sandwich  plates  deduced  from 
the  theory  of  elasticity.  The  theory  includes  the  effects 
of  transverse  shear  deformation  and  rotatory  inertia  in 
both  the  core  and  faces  of  the  sandwich,  and  no  limita¬ 
tions  are  Imposed  upon  the  magnitudes  of  the  ratios  be¬ 
tween  the  thicknesses,  material  densities,  and  elastic 
constants  of  the  core  and  faces  of  the  sandwich.  The 
method  used  is  an  extension  of  one  used  by  Mindlln,  and 
the  results  reduced  to  those  of  his  for  the  corresponding 
homogeneous  plates  as  special  limiting  cases.  A  final 
equation  may  also  be  simplified  and  reduced  to  the  cor¬ 
responding  results  of  Reissner  (NACA  report  975,  1950), 
and  Hoff  (NACA  Tech,  note  2225,  1950)  for  the  bending 
of  ordinary  sandwich  plates  that  have  thin  faces.  Re¬ 
sults  of  the  theory  are  applied  to  the  problem  of  bending 
of  a  cantilever  plate  subjected  to  load  at  the  unsupported 
end,  and  to  the  problem  of  propagation  of  straight- 
crested  waves  in  an  infinite  plate. 


PIB.  15:002 

Polytechnic  Inst,  of  Brooklyn.  Dept,  of  Mechanical 
Engineering,  N.  Y. 

SIMPLE  THICKNESS-SHEAR  MODES  OF  VIBRATION  IN 
INFINITE  SANDWICH  PLATES,  by  Y.-Y.  Yu.  [Oct.  1958] 
15p.  incl,  tables.  [Technical  note  no.  2]  (AFOSR-TN- 
58-897)  (AF  49(638)453)  AD  204132  Unclassified 

Closed-form  solutions  are  obtained  for  simple  thickness- 
shear  modes  of  free  vibration  of  Infinite  sandwich  plates 
from  the  exact  elasticity  theory.  Hie  antisymmetric 
mode  is  further  solved  according  to  the  new  flexural 
theory  of  sandwich  plates  presented  in  a  companion 
paper.  By  matching  the  lower  frequency  calculated  from 
the  sandvich-plate  theory  with  the  corresponding  funda¬ 
mental  frequency  from  the  elasticity  theory,  the  value 
of  a  shear  coefficient  in  the  sandwich-plate  theory  may 
be  determined  directly.  It  is  shown  that,  for  sandwich 
putes,  the  shear  coefficient  Is  not  constant  and  may  have 
a  vaiot  very  close  to  unity,  tn  contrast  to  its  constant 
2 

value  o'  *  /1 2  fcr  homogeneous  plates  given  by  Mindlln 
(Jour.  Appi.  Mech.,  v.  18:  31-38,  1951).  (CoeUactor's 
abstract) 
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PIB.09:010 


Polytechnic  Inst,  of  Brooklyn.  Microwave  Research  Inst., 
N.  Y. 

THE  SCATTERING  MATRIX  IN  NETWORK  THEORY, 
by  H.  J.  Carlin.  [1956]  [10]p.  lncl.  diagrs.  refs. 

[AF  16(600)1505]  Unclassified 

Published  In  I.R.E.  Trans,  of  Professional  Group  on 
Circuit  Theory,  v.  CT-3:  88-97,  June  1956. 

An  Introductory  treatment  of  the  concept  and  uses  of 
scattering  methods  In  network  problems  Is  described. 
The  scattering  parameter  description  for  linear  net¬ 
works  is  defined  and  the  utility  of  this  formalism  for 
problems  Involving  power  flow  in  terminated  networks 
is  discussed.  Examples  of  scattering  computations  for 
transformer  4-ports,  transformerless  impedance¬ 
matching  networks  and  transducers  with  parasitic 
capacitance  are  given.  The  physical  realizability  re¬ 
quirements  for  linear  lumped  networks  in  the  frequency 
domain  are  presented  in  scattering  terms,  and  some  ex¬ 
tensions  to  the  realizability  of  distributed  networks  are 
briefly  discussed. 


PIB. 09:011 

Polytechnic  Inst,  of  Brooklyn.  [Microwave  Research  Inst.] 
N.  Y. 

ON  HELD  REPRESENTATIONS  IN  TERMS  OF  LEAKY 
MODES  OR  EIGENMODES,  by  N.  Marcuvltz.  [i«58] 

[3]p.  [AF  18(600)1505]  Unclassified 

Presented  at  Intemat'l.  Symposium  on  Electromagnetic 
Wave  Theory,  Ann  Arbor,  Mich.,  June  20-25,  1955. 

Published  in  I.R.E.  Trans,  of  Professional  Group  on 
Antennas  and  Propagation,  v.  AP-4:  192-194,  July  1956. 

Solutions  to  source-excited  field  problems  are  frequently 
represented  as  superposition.!  of  source-free  field  solu¬ 
tions.  The  latter  are  in  general  of  two  types:  eigen¬ 
modes  at.d  t.t,nelf*M..od«i»  which  are  Mlattu  to  the  i«r,» 
of  the  total  Impedance  or  alternatively  the  poles  of  the 
scattering  coefficient  of  a  system.  The  eigenmodes  are 
everywhere  finite  and  comprise  a  complete  orthogonal 
set.  The  nonelgetrtuodes  become  ir.fit.ue  U.  the  U.fliJtely 
remote  spatial  limits  of  a  region  and  are  not  In  general 
members  of  a  complete  orthogonal  set;  examples  are 
"radio-active  states,"  "damped  resonances,"  and  "leaky 
waves."  Despite  their  physically  singular  behavior,  the 
nonmodal  solutions  can  be  employed  to  represent  field 
solutions  in  certain  ranges.  (Contractor's  abstract) 


PIB. 09:01 2 

Polytechnic  Inst,  of  Brooklyn.  [Microwave  Research  Inst.] 
N.  Y. 

ON  ELECTROMAGNETIC-SPACE  CHARGE  MODES, 
by  G.  H.  Joshi  and  N.  Marcuvltz.  Aug.  29,  1956,  lOp. 
(Rept.  no.  R-521-56)  (AF  18(600)1505)  Unclassified 

The  interaction  of  an  electromagnetic  field  with  an  elec¬ 
tron  beam  is  basic  to  the  operation  of  many  structures 
employed  for  the  generation  and  amplification  of  micro- 
wave  power.  Such  a  coupled  system  serves  as  a  wave 
propagator  and  is  describable  in  terms  of  a  set  of  modes 
that  constitute  a  generalization  of  those  normally  en¬ 
countered  in  conventional  waveguides  with  perfectly  con¬ 
ducting  boundaries.  Preliminary  work  on  the  determina¬ 
tion  of  the  nature  and  orthogonality  properties  of  such 
modes  is  reported. 


PIB. 09:013 

Polytechnic  Inst,  of  Brooklyn.  [Microwave  Research  Inst.] 
N.  Y. 

ON  PLASMA  OSCILLATIONS,  by  B.  A.  Llppmann.  Dec. 
26,  1956,  4p.  (Rept.  no.  R-544-56)  (AF  18(600)1505) 

Unclassified 

It  is  shown  that  the  plasma  dispersion  relation  can  be 
deduced  from  the  assumption  that  we  are  dealing  with 
the  longitudinal  motion  of  an  electrically  neutral,  polar¬ 
izable  fluid.  It  follows  that  if  the  dispersion  law  is  to 
be  valid  for  a  system  of  charged  particles  we  must  have: 
(a)  electrical  neutrality  In  the  mean;  (b)  a  particle  den¬ 
sity  high  enough  to  justify  the  passage  from  a  discrete 
set  of  particles  to  a  hydrodynamic  fluid;  and  ,  (3)  fields 
that  vary  slowly  enough  In  space  and  time  for  the 
Lorentz  equations  to  be  replaced  by  the  Maxwell  equa¬ 
tions. 


PIB. 09:014 

Polyteehtde  Inst,  jf  Brooklyn.  [Mierowsvt  Research  Inst.j 
N.  Y. 

SPACE  CHARGE  PROBLEMS  IN  MICROWAVE  ELEC¬ 
TRON  TUBES,  by  6.  Mvvmw,  Dec.  27,  rsSt  ,  7p.  (Kept, 
no.  R- 546-56)  (AF  78(600)1505)  Unclassified 

An  experimental  and  theoretical  program  for  the  study 
of  space  charge  phenomena  in  electron  tubes  with 
cropsed  electric  and  magnetic  fields  is  described.  Such 
a  field  configuration  Is  of  the  type  used  ir  magnetrons 
and  some  traveling -wave  tubes  and  is  generally  referred 
to  as  "M-tvpe".  A  systematic  study  of  space  charge  ef¬ 
fects  in  M-type  carclnotrons  and  forward  -  or  backward- 
wave  amplifiers  would  provide  a  better  understanding 
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ol  these  phenomena  and  their  influence  on  efficiency 
and  performance.  This  is  of  particular  interest  where 
space  charge  effects  are  pronounced  as  in  high  power 
tubes. 


PIB. 00:015 

Polytechnic  Inst,  of  Brooklyn.  Microwave  Research  Inst., 
N.  Y. 

THE  APPLICATION  OF  MAXIMUM -LIKELIHOOD 
TECHNIQUES  TO  SEVERAL  PROBLEMS  IN  COMMUNI¬ 
CATION  THEORY,  by  D.  [C.]  Youla.  Oct.  23,  1056  [25]p. 
incl.  diagr.  (Research  rept.  no.  R-524-56;  PIB-454) 
(AFOSR-TN- 57-28)  (AF  18(600)1505)  AD  115063 

Unclassified 

In  this  report  the  technique  of  "Maximum  Likelihood"  is 
applied  to  two  distinct  problems  with  engineering  sig¬ 
nificance.  The  first  problem  may  be  stated  as  follows: 
Suppose  that  the  received  datum  in  0  <  t  <  T  is  given  by 
e(t)  '  ox(t),  where  x(t)  is  Gaussian,  and  a  is  unknown 
but  constant  over  the  observation  Interval.  Then  it  is 
shown  that  with  probability  one  o  may  be  determined  ex¬ 
actly  from  any  one  realization  of  x(t)  independent  of  T. 
The  method  requires  an  Infinite  sampling  scheme.  In 
addition,  any  method  using  N  samples  possesses  a  per¬ 
centage  inaccuracy  *  </2/N.  An  explicit  representation 
is  given  for  the  sampling  procedure  which  attains  the 
lower  bound.  The  results  are  applied  to  several  cases 
itWulvii.g  power  measurement.  The  see  end  problem  Is 
concerned  with  the  demodulation  of  information  when 
both  additive  noise  and  fading  (of  a  special  type)  are 
present.  It  is  pointed  out  that  the  resulting  Integral 
equations  imply  a  closed-loop  type  of  servo-system  with 
internal  automatic  gain  control.  Possible  mechaniza¬ 
tion  schemes  are  discussed. 


PIB.09  016 

Polytechnic  Inst,  of  Brooklyn.  Microwave  Research  Inst., 
N.  Y. 

SYNTHESIS  OF  ACTIVE  RC  TRANSFER  FUNCTIONS, 
by  I.  M.  Horowitz.  Nov.  8.  1956,  85p.  incl.  diagrs.  refs. 
(Research  rept.  no.  R-507-56;  PIB-437)  (AFOSR-TN- 
57-74)  (AF  18(600)1505)  AD  120417  Unclassified 

This  report  presents  new  methods  of  synthesis  of  stable 
active  RC  transfer  functions  in  the  form  of  unbalanced 
two  terminal-pair  networks.  The  philosophy  leading  to 
these  methods  is  the  representation  of  active  RC  net¬ 
works  by  means  of  positive  and  negative  RC  elements. 
Modern  passive  synthesis  procedures  are  thereby  made 
available.  The  outstanding  features  of  the  synthesis 
techmques  are  (1)  they  are  exact  in  that  the  active  ele¬ 
ments  are  nut  idealized  with  respect  to  input  and  output 
impedance,  (2)  emphasis  throughout  is  on  methods  and 
configurations  which  lead  to  practical  structures  involv¬ 
ing  transistors  or  tubes;  and  (3  the  relations  between 


PIB. 00:015  -  PIB. 00:018 


the  gain,  the  sensitivity  and  the  character  of  the  transfer 
function  are  developed.  The  designer  knows  how  to  make 
the  transfer  function  insensitive  to  circuit  parameters 
and  the  price  paid  in  gain  and  impedance  level.  The  com¬ 
plex  pole  synthesis  problem  is  divided  into  two  classes. 
One  class  consists  of  those  problems  resolvable  into  sep¬ 
arate  RC  and  RL  syntheses.  The  RL  synthesis  is  achieved 
by  means  of  resistors,  capacitors  and  transistors  or 
tubes.  In  many  cases  one  transistor  or  tube  suffices. 

The  second  class  of  complex  pole  functions  involves  the 
synthesis  of  a  negative  RC  immittance.  Several  synthe¬ 
sis  procedures  are  developed  for  this  purpose.  Two 
general  synthesis  techniques  are  presented  for  the  un¬ 
restricted  realization  of  transmission  zeros.  One  of 
these  is  an  active  RC  ladder  development  in  canonical 
sections  in  the  tradition  of  Brune,  Darlington,  and 
Dasher.  The  other  method  involves  the  realization  of 
a  transfer  function  with  unrestricted  zeros  and  negative 
real  poles  by  means  of  an  RC  network  in  parallel  with 
a  transistor.  The  methods  derived  for  pole  and  zero 
realization  are  combined  for  the  general  solution  of 
transfer  function  problems.  (Contractor's  abstract) 


PIB. 00:017 

Polytechnic  Inst,  of  Brooklyn.  Microwave  Research  Inst., 

N.  Y. 

THE  SHEATH-HELIX  PARAMETER  KQ  FOR  n  -  1 
MODE,  by  1.  Sugai.  Feb.  7,  1057  [16]p.  incl.  diagrs. 
(Researeh  rept.  no.  R-5S4-57;  PIB-482)  (AFOSR-TN- 
57-75)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(600)1505,  Office  of 
Naval  Research,  and  Signal  Corps  Engineering  Labs.) 

AD  120418  Unclassified 

For  the  modes  with  angular  variation  exp(-JnS)  in  a 
sheath-helix,  the  surface  admittance  presented  to  a  thin 
hollow  electron  beam  either  inside  or  outside  of  the  helix 
is  derived  for  the  general  n-th  mode  in  an  exact  form. 
Useful  approximations  are  given  for  Pierce’s  K  imped¬ 
ance.  This  approximation  is  very  similar  to  previously 
obtained  expressions.  It  has  sometimes  been  thought 
that  the  values  I  KQ  fur  n  •  1  and  n  -  0  are  equal 
They  are  found  to  be  fairly  different  for  both  positions 
of  the  electron  beam  except  for  a-  5. 

PIB. 09:018 

Polytechnic  Inst,  of  Brooklyn.  Microwave  Research  Inst., 

N.  Y. 

BACKLASH  AND  HYSTERESIS  EFFECTS  IN  AUTOMA¬ 
TION  SYSTEMS,  by  L.  M.  Valiese.  Aug.  22,  1957  [10]p. 
incl.  diagrs.  (Rept.  no.  R-602-57;  PIB  530)  (ArOSR- 
TN-57-580)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  and  Office  of  Naval  Research  under 
AF  18(600)1505)  AD  136568  Unclassified 

The  problem  of  the  analysis  of  the  limits  of  stability  of 
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feedback  control  systems  Involving  backlash  or  hystere¬ 
sis  was  Investigated  by  application  of  a  time  domain 
procedure  that  may  be  considered  derived  from  that  of 
N.  Kryloff  and  N.  Bogoliuboff  (Introduction  to  Non  Lin¬ 
ear  Mechanics.  Princeton  U.  Press,  1942).  This  pro¬ 
cedure  provides  analytical  rather  than  graphical  solu¬ 
tions  for  the  amplitude  and  the  frequency  of  the  possi¬ 
ble  sustained  oscillations.  Examples  of  application  to 
second  and  third  order  systems  are  shown. 


PIB.09:019 

Polytechnic  Inst,  of  Brooklyn.  Microwave  Research  Inst., 
N.  Y. 

A  TRANSIENT  ANALYSIS  OF  A  BISTABLE  MAGNETIC 
AMPLIFIER,  by  A.  Aronowltz.  July  10,  1957  [44]p.  incl. 
Ulus,  diagrs.  tables.  (Rept.  no.  R-592-57;  P1B-520) 
(AFOSR-TN-57-593)  (AF  18(600)1505)  AD  136579 

Unclassified 

The  effect  was  Investigated  of  the  circuit  parameters 
on  the  response  time  of  a  bistable  magnetic  amplifier. 

A  detailed  examination  of  the  diode  bridge  1s  made,  and 
from  this  all  pertinent  circuit  equations  are  derived. 
From  these  equations,  the  core  fluxes  are  solved  as 
functions  of  time,  for  three  half  cycles  of  the  transient. 
The  relative  magnitudes  of  the  circuit  parameters  that 
minimize  the  transient  time  are  then  deduced.  In  con¬ 
clusion,  two  relations  for  the  circuit  parameters  are 
presented.  When  the  first  Is  satisfied,  the  transient 
time  required  to  switch  the  amplifier  from  Its  "off"  to 
"on"  condition  Is  minimized  to  two  half  cycles.  When 
the  sec  jnd  is  satisfied  the  transient  time  required  to 
switch  the  amplifier  from  Its  "on"  to  "off"  condition  Is 
minimized  to  three  half  cycles.  (Contractor's  abstract) 


PIB.09:020 

Polytechnic  Inst,  of  Brooklyn.  [Microwave  Research  Inst.] 
N.  Y. 

ZERO  STATES  OF  HERMITIAN  OPERATORS  IN  FI¬ 
NITE  DIMENSIONAL  SPACES,  by  P.  Parzen.  Jan.  22, 
1957  7p.  (Reft.  nc.  «t-«30-57-  pjp-ssai  (Av  1»<R©0)- 
1505)  Unclassified 

Zero  states  for  a  general  Herniltian  matrix  are  con¬ 
structed.  In  the  two  dimensional  cases  It  Is  shown  that 
Hermltlan  matrices  with  the  same  zero  states  are  simi¬ 
lar. 


P1B. 09:021 

Polytechnic  Inst,  of  Brooklyn.  'Microwave  Research  Inst.] 
N.  Y. 

POWER  GAIN  AND  PROPAGATION  CONSTANTS  IN 


TRAVELING  WAVE  TUBES,  by  G.  Mourier  and  I.  Sugai. 
Mar.  1,  1957,  6p.  (Rept.  no.  R-561-57)  (AF  18(600)1505) 

Unclassified 

Though  the  existence  of  power  gain  in  forward  wave  trav¬ 
eling  wave  tubes  is  generally  believed  to  be  associated 
with  exponentially  growing  waves,  It  will  be  shown  here 
that  it  is  also  obtained  in  conditions  where  each  wave 
has  a  constant  amplitude  along  the  circuit.  Tills  tends 
tu  emphasize  the  importance  _f  the  phase  relationship 
between  the  total  electronic  current  and  the  total  field 
rather  than  that  of  the  nature  of  the  propagation  con¬ 
stants,  as  already  indicated  by  the  theory  of  the  carclno- 
trons,  0-type  as  well  as  M-type.  The  "non-exponential 
gain"  lound  here  depends  critically  upon  the  initial  con¬ 
ditions  at  the  Input  of  the  circuit,  but  It  Is  a  wide  band 
phenomenon  and,  in  fact,  It  Increases  the  bandwidth  of 
tubes,  especially  of  low  gain  tubes  as  the  M-type  ampli¬ 
fier  has  been  so  far.  It  can  pose  problems  in  applica¬ 
tions  where  the  filterlike  properties  of  the  tubes  are  used. 
The  study  Is  done  here  on  the  simplest  case  algebraical¬ 
ly  speaking,  the  M-type  amplifier,  but  the  nature  of  the 
results  is  believed  to  be  more  general.  Cold  attentuation 
Is  not  taken  Into  consideration. 


P1B.09:022 

Polytechnic  Inst,  of  Brooklyn.  [Microwave  Research  Inst.] 

N.  Y. 

SURFACE  WAVES  IN  ELECTRONIC  WAVEGUIDES,  by 
G.  Mourier.  Mar.  25,  1957,  9p.  (Rept.  no.  R-587-57; 
PIB-495)  (AF  18(600)1505)  Unclassified 

Electronic  waveguides  have  been  studied  under  the  as¬ 
sumption  that  an  infinite  longitudinal  magnetic  field  pre¬ 
vents  transverse  motion  of  the  electrons.  Considered 
here  is  tits  case  of  no  focusing  magnetic  field.  In  prac¬ 
tice,  this  new  assumption  is  realistic  only  In  very  few 
cases:  If  the  dc  space  charges  were  neutralized  by  posi¬ 
tive  Ions  trapped  in  the  beam,  no  external  focusing  force 
would  be  needed,  and,  neglecting  the  ac  motion  ol  the  Ions 
in  regard  to  their  large  mass  as  well  as  collisions,  one 
would  have  to  consider  only  the  e'ectron  motion  without 
magnetic  force.  In  some  cases  too,  a  drift  tube  will  be 
short  and  nt  magnetic  Held  will  he  required.  We  consider 
a  smooth  waveguide  of  any  cross  section  partly  filled  by 
an  electron  beam  moving  along  the  guide. 


PIB.09:023 

Polytechnic  Inst,  of  Brooklyn.  [Microwave  Research  Inst.] 
N.  Y. 

INSTABILITY  IN  THIN  ELECTRON  BEAMS,  by  G. 
Mourier.  Apr.  3,  1857,  18p.  (Rept.  no.  R-570-57;  PEB- 
498)  (AF  18(600)1505)  Uncla, silled 
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Space  charge  phenomena  In  electron  beams  have  been 
studied  In  conditions  where  the  transverse  dimensions 
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of  the  beam  are  not  negligible.  A  very  slmpllfed  de¬ 
scription  of  the  phenomena  that  have  been  analyzed  Is 
that  electrons  oscillate  Inside  the  beam  around  some 
stable  position  which  drifts  with  the  electron  stream. 
In  practical  tubes  where  these  phenomena  occur,  the 
transverse  dimensions  of  the  beam  are  commensurate 
with  the  "waveguide"  wavelength,  Itself  of  the  order  of 
Xv/c. 


PIB.09:024 

Polytechnic  Inst,  of  Brooklyn.  [Microwave  Research  Inst.] 
N.  Y. 

ON  THE  EFFECT  OF  LOSSY  WALLS  ON  GROWING 
SPACE  CHARGE  WAVES  IN  CROSSED  HELDS,  by  G. 
Mourler.  June  17,  1957,  7p.  (Rept.  no.  R-589-57; 
PEB-517)  (AF  18(600)1505)  Unclassified 

It  Is  shown  that  oscillations  due  to  a  circuit  resonance 
Interacting  with  an  M-type  beam  can  be  avoided  by  us¬ 
ing  a  lossy  anode  or  sole. 


PIB.09.026 

Polytechnic  Inst,  of  Brooklyn.  Microwave  Research  Inst., 

N.  Y. 

THE  SOLUTION  OF  A  HOMOGENEOUS  WIENER-HOPF 
INTEGRAL  EQUATION  OCCURRING  IN  THE  EXPAN¬ 
SION  OF  SECOND-ORDER  STATIONARY  RANDOM 
FUNCTIONS,  by  D.  C.  Youla.  [1957]  [7]p.  lncl.  refs. 

(AF  18(600)1505)  Unclassified 

Publiahed  in  I.R.E.  Trans,  of  Professional  Group  on 
Information  Theory,  v.  IT-3:  187-193,  Sept.  1957. 

In  many  of  the  applications  of  probability  theory  to 
problems  of  estimation  and  detection  of  random  func¬ 
tions  an  eigenvalue  Integral  equation  of  the  type 

o(X)  «  X  T  K(X  -  y)e(y)dy,  0  <  X  *  T. 

is  encountered  where  K(X)  repreoented  the  covariance 
function  of  a  continuous  stationary  second-order  process 
possessing  an  absolutely  continuous  spectral  density.  In 
this  paper  an  explicit  operational  solution  Is  given  for  the 
eigenvalues  and  eigenfunctions  In  the  special  but  practi¬ 
cal  case  when  the  Fourier  transform  of  K(X)  Is  a  rational 
2 

function  of  u-  ,  l.e., 

K (X )  -  G(s2)  t  •  iu; 

D(s  ) 

2  2  2 
In  which  N(s  )  and  D(s  )  are  polynomials  In  s  .  It  Is 

easy  to  show  by  elementary  methods  that  the  solutions 

are  of  the  form 

o(x)  •  ^  C  *"%  C08^r''  ♦  'r>. 
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the  constants  C  ,0,8,  and  y  being  linked  together  by 
r  r  r  r 

the  Integral  equation.  It  is  precisely  the  labor  Involved 
in  their  determination  that  in  practice  often  causes  the 
problem  to  assume  awesome  proportions.  By  means  of 
the  results  given  herein,  this  labor  Is  diminished  to  the 
Irreducible  minimum— the  solving  of  a  transcendental 
equation.  (Contractor's  abstract) 


PEB.09.-026 

Polytechnic  Inst,  of  Brooklyn.  Microwave  Research  Inst., 

N.  Y. 

ORTHOGONALITY  PROPERTIES  FOR  MODES  IN  PAS¬ 
SIVE  AND  ACTIVE  UNIFORM  WAVEGUIDES,  by  A.  D. 
Bresler,  G.  H.  Joshi,  and  N.  Marcuvitz.  Dec.  5,  1957 
[19]p.  (Rept.  no.  R-625-57;  PIB-553)  (AFOSR-TN-58- 
29)  (AF  18(600)1505)  AD  148068  Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  29:  794-799, 

May  1958. 

Orthogonality  relations  are  given  for  the  "four-vector" 
guided  modes  of  anisotropic  uniform  waveguides  and  for 
the  "six-vector”  guided  modes  of  uniform  waveguides 
containing  unidirectional  electron  beams  with  axially  In¬ 
dependent  dc  velocities.  In  general,  these  orthogonality 
relations  involve  both  the  modes  of  the  given  waveguide 
and  those  of  an  appropriate  "adjoint"  waveguide.  A  de¬ 
scription  is  given  for  the  adjoint  waveguides  associated 
with  waveguides  which  contain  media  whose  character¬ 
istics  are  restricted  only  by  the  requirement  that  they 
be  axially  Independent  ar.d  which,  if  bounded,  are  subject 
to  a  variety  of  boundary  conditions  arising  from  Idealiza¬ 
tion  of  actual  boundaries. 


PIB.09-.027 

Polytechnic  Inst,  of  Brooklyn.  Microwave  Research  Inst., 
N.  Y. 

EXTRACTION  OF  ROOTS  BY  REPEATED  SUBTRAC¬ 
TIONS  FOR  DIGITAL  COMPUTERS,  by  I.  Sugal.  Feb. 

10,  1958,  [22]p.  lncl.  dlagrs.  tables,  refs.  (Rept.  no.  R- 
640-57;  PIB-568)  (AFOSR-TN-58-317)  (AF  18(600)1505) 
AD  154221  Unclassified 

Extraction  of  roots  of  any  real  number  Is  obtained  as 
the  result  of  repetitive  subtractions.  Special  number 

elements  formed  by  m"  -  (m  -  1)",  n  *  any  positive  in¬ 
teger,  m  1,  2,  3.  ...  9,  10,  are  used  for  x1  n,  where  x 
Is  any  real  number.  Tills  method  is  applicable  for  a 
large  number  of  digit  places,  so  far  as  computers  can 
handle  them  by  multiple-precision  arithmetic.  As  a 
guide  for  the  general  n-th  order  extraction  of  roots,  the 
program  and  coding  are  given  for  the  cube  root.  (Con¬ 
tractor's  abstract) 
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P  IB. 09:028 

Polytechnic  Inst  of  Brooklyn.  Microwave  Research  Inst., 
N.  Y. 

PROCEEDINGS  OF  THE  SYMPOSIUM  ON  THE  ROLE 
OF  SOLID  STATE  PHENOMENA  IN  ELECTRIC  CIR¬ 
CUITS,  NEW  YORK,  Apr.  23-25,  1957,  Vol.  VH,  ed.  by 
J.  Fox  and  M.  Crowell.  N.  Y.,  Interscience  Publishers, 
1957,  339p.  lncl.  lllus.  diagrs.  tables,  refs.  (AFOSR- 
TR-58-39)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research,  Office  of  Naval  Research,  and 
Signal  Corps  under  [AF  18(600)1505])  Unclassified 

Topics  discussed  In  this  symposium  Include  a  general 
Introduction  to  the  physical  phenomena  and  circuit  as¬ 
pects  of  solid  state  phenomena,  a  discussion  of  the  ver- 
sltron,  the  maser  and  ferroelectrics  In  general,  as  well 
as  organic  plastics  and  devices  using  InSb.  Papers 
grouped  under  the  headings:  (1)  semiconductor  proper¬ 
ties  and  techniques;  (2)  magnetic  properties  and  tech¬ 
niques;  and  (3)  photo-techniques  are  presented  in  the 
last  three  sessions. 


PIB.09:029 

Polytechnic  Inst,  of  Brooklyn.  Microwave  Research  Inst,, 
N.  Y. 

GENERAL  ELECTRONIC  WAVEGUIDES,  by  N. 
Marcuvltz.  [1958]  [25]p.  lncl.  diagrs.  (AF  18(800)1505) 

Unclassified 

Published  In  Proc.  Symposium  on  Electronic  Wave¬ 
guides,  Polytechnic  Inst,  of  Brooklyn,  N.  Y.  (Apr.  8-10, 
1958),  N.  Y.,  Interscience  Publishers,  1958,  p.  83-87. 

Different  analyses  of  propagation  and  diffraction  prob¬ 
lems  In  traveling-wave-tube,  plasma,  and  other  aniso¬ 
tropic  structures  are  contrasted.  Application  of  con¬ 
ventional  guided  wave  theory  to  electron  and  Ion  beam 
loading  In  such  electronic  waveguide  regions  loads  to 
an  analysis  In  terms  of  the  "cold  modes"  of  the  un¬ 
loaded  structure.  Difficulties  and  advantages  of  this 
perturbation  procedure  are  discussed.  An  alternative 
analysis  In  terms  of  orthogonal  "hot  modes",  the  use 
of  transverse  resonance  techniques  for  hot  mode  deter¬ 
minations,  and  the  relation  to  problems  of  diffraction 
at  "hot  discontinuities"  Is  presented.  (Contractor's 
abstract) 


PIB. 09:030 

Polytechnic  Inct.  of  Brooklyn.  Microwave  Research  Inst., 
N.  Y. 

PROCEEDINGS  OF  THE  SYMPOSIUM  ON  ELECTRONIC 
WAVEGUIDES,  NEW  YORK,  Apr.  8-10,  1958,  Vol.  VHI. 
ed.  by  J.  Fox  and  M.  Crowell.  N.  Y.,  Interscience  Pub¬ 
lishers,  1958,  418p.  lncl.  lllus.  diagrs.  tables,  refs. 


(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps 
under  [AF  18(600)1505])  Unclassified 

Topics  discussed  In  this  symposium  include  2  and  3  lev¬ 
el  masers,  plasmas  and  plasma  oscillations  in  wave¬ 
guides,  backward  waves  and  O-type  backward-wave  os¬ 
cillators,  double  stream  electron  wave  systems,  electron 
noise  in  waveguides,  the  conversion  of  space-charge  wave 
energy  into  electromagnetic  radiation,  and  the  observa¬ 
tions  of  plasma  and  cyclotron  oscillations.  A  *mdamen- 
tal  formulation  of  the  interactions  of  electroi  wave¬ 
guides  is  given  in  differential  form  which  can  be  used 
for  computers  directly.  Papers  on  the  interactions  be¬ 
tween  an  electron  stream  and  an  arc  discharge  plasma, 
and  high  magnetic  field  submillimeter  wave  generators 
with  paramagnetic  excitation  are  Included. 


PIB. 09:031 

Polytechnic  Inst,  of  Brooklyn.  Microwave  Research  Inst., 
N.  Y. 

DIELECTRIC  CONSTANT  AND  RESISTIVITY  OF  IN¬ 
TRINSIC  AND  LIGHTLY-DOPED  n-TYPE  GERMANIUM 
AT  9.4  Kmc,  by  M.  Blrnbaum.  June  26,  1958  [9]p.  lncl. 
dlagr.  tables.  (Rept.  no.  R-673-58;  PIB-601)  (AF  18- 
(600)1505)  Unclassified 

lYie  effective  mass  of  electrons  In  lightly  doped  n-type 
germanium  has  been  determined  by  means  of  dielectric 
constant  measurements  at  0.4  kmc.  At  300*K,  the  elec¬ 
tron  effective  mass  obtained  Is  0.15  *  0.07  me-  The 

dielectric  constant  for  Intrinsic  Ge  at  room  temperature 
was  found  to  be  16.15  ±  0.11.  (Contractor's  abstract) 


PIB. 09:032 

Polytechnic  Ir.st.  of  Brooklyn.  Microwave  Research  Inst., 

N.  Y. 

SYNTHESIS  OF  OPTIMUM  PHASE-LEAD  COMPEN¬ 
SATED  SECOND  ORDER  FEEDBACK  CONTROL  SYS¬ 
TEM,  by  C.  Davidson.  Sept.  29.  1958  [17]p.  lncl.  diagrs. 
(Rspt.  no.  R-690-58,  FIB-818)  (AF  18(600)1505) 

Unclassified 

The  purpose  of  this  report  is  to  study  the  properties  of 
phase-lead  compensated  second  order  feedback  control 
systems  and  to  show  how  to  synthesize  the  closed- loop 
transfer  function  of  the  system,  starting  with  specifica¬ 
tions  for  bandwidth,  maximum  overshoot,  and  general¬ 
ized  error  constants.  These  specifications  are  used  In 
the  Gulllemin-Truxal  synthesis.  Attempt  is  made  to  find 
a  pure  synthesis  approach;  to  construct  "synthesis  dia¬ 
grams"  frem  which  all  unknown  parameters  can  be  deter¬ 
mined  Immediately,  eliminating  a  trial  and  error  proce¬ 
dure.  Further,  because  an  In:  lte  set  of  parameter  val¬ 
ues  always  satisfies  the  specifications.  If  these  can  be 
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satisfied  at  all,  the  "optimum"  configuration  Is  desired. 
Attention  Is  also  given  to  the  linear  and  nonlinear  limi¬ 
tations  of  the  system.  Finally,  the  second  step  In  the 
system  design,  the  determination  of  open-loop  transfer 
functions,  Is  discussed  briefly.  (Contractor's  abstract, 
modified) 


PIB. 09:033 

Polytechnic  Inst,  of  Brooklyn.  Microwave  Research  Inst., 

N.  Y. 

PLASMA  PROGRAM  (Abstract),  by  N.  Marcuvitz.  [19581 
[2]p.  (Bound  with  Its  AFOSR-TR-58-125;  AD  162274) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search,  Office  of  Naval  Research,  and  Signal  Corps  un¬ 
der  AF  18(600)1505;  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)340;  and  Air  Force  Cambridge 
fir  search  Center  urdrtr  AF  19(604)2031)  Unclassified 

Presented  at  Conf.  on  Ion  and  Plasma  Research, 
Maryland  U.,  College  Park,  Sept.  30-Oct.  2,  1958. 

The  plasma  program  is  directed  both  toward  understand¬ 
ing  the  basic  properties  of  plasmas  In  the  low  to  medium 
density  range  and  producing  carefully  controlled  plas¬ 
mas  in  these  ranges.  The  effort  Is  devoted  on  the  one 
hand  to  the  study  of  wave  types  and  instabilities  associ¬ 
ated  with  relatively  high  current  density  electron  beams 
in  crossed  fields  and  on  the  other  to  more  direct  Inves¬ 
tigations  of  electronic  behavior  and  wave  types  In  plas¬ 
mas  produced  by  high  current  discharges  In  Ne  and  H„. 

The  experimental  program  is  supplemented  by  related 
studies  of  transport  processes  In  plasmas  and  wave 
phenomena  resulting  from  electromagnetic  field-charged 
particle  Interactions  particularly  in  the  microwave 
range. 


PIB.  10:003 

Polytechnic  Inst,  of  Brooklyn.  Microwave  Research  Last., 
N.  Y. 

MULTISECTION  MICROWAVE  TERMINATING  STRUC¬ 
TURES,  by  L.  Coltun.  Apr.  24,  1957,  lv.  incl.  diagrs. 
(Rept.  no.  R-573-57;  PIB-501)  (AFOSR-TN-37-286) 

(AF  18(603)105)  AD  132357  Unclassified 

Analysis  and  methods  of  design  are  presented  for  sev¬ 
eral  special  broadband  transmission  line  terminating 
structures.  Each  Is  characterized  by  a  tandem  connec¬ 
tion  of  subdivisions  called  "unit  cells"-where  each  cell 
consists,  In  general,  of  a  lossy  shunt  admittance  and 
several  lossless  transmission  lines  having  nonferrous 
dielectrics.  An  approach  toward  broadband  structures 
of  shorter  lengths  Is  described  in  which  the  input  ad¬ 
mittance  to  each  cell  Is  real  at  die  center  frequency  of 
design. 


PIB. 10:004 

Polytechnic  Inst,  of  Brooklyn.  Microwave  Research  Inst., 
N.  Y. 

SCATTERING  MATRICES  AND  THE  FOUNDATIONS  OF 
LINEAR,  PASSIVE  NETWORK  THEORY,  by  D.  C. 

Youla,  L.  J.  Castriota,  and  H.  J.  Carlin.  Sept.  10,  1957 
[72]p.  Incl.  diagrs.  refs.  (Rept.  no.  R-594-57;  PIB-522) 
(AFOSR-TN-57-581)  (AF  18(603)105)  AD  136569 

Unclassified 

This  report  is  concerned  with  the  construction  of  a  rig¬ 
orous  theory  of  linear  passive  networks  from  the  point 
of  view  of  energy  conservation  and  causality.  It  is 
shown  that  five  postulates  defining  the  physical  nature 
of  a  network  suffice  to  give  all  analytic  properties  of  the 
network  scattering  matrix  S(z)  =  (z  Is  the  complex  fre¬ 
quency  variable  tc  +  13).  These  analytic  properties  de¬ 
fine  a  bounded  real  scattering  matrix,  the  p-insessfcm 
of  which  Is  necessary  and  sufficient  for  an  n-port  net¬ 
work  to  satisfy  physical  realizability  as  stated  by  these 
postulates.  A  bounded  real  scattering  matrix  is  analytic 
and  bounded  In  the  strict  upper  half  of  the  z  plane,  and 

-T 

has  an  associated  form  Q(z)  =  1^-8  (z)  S(z)  which  is 

the  matrix  of  a  positive  hermltian  form  In  this  region. 

An  alternate  formulation  of  the  bounded  real  property 
is  given  which  stresses  boundary  behavior  of  S(z)  and 
Q(z).  These  analytic  properties  of  S(z)  lead  to  a  gener¬ 
alized  formulation  of  a  positive  real  immittance  matrix. 
A  theorem  concerning  the  necessary  and  sufficient  con¬ 
ditions  for  the  existence  of  a  Faltur  g-representation  Is 
proved  and  its  imi  lications  discussed.  The  entire  treat¬ 
ment  is  mathematical  lu  nature  and  leans  heavily  on  the 
theory  ot  .inear  bounded  operators. 


PIB. 10:005 

Polytechnic  Inst,  of  Brooklyn.  Microwave  Research  Inst., 
N.  Y. 

DIFFERENTIAL  PROPERTIES  AND  SENSITIVITY  OF 
ROOT  LOCI,  by  H.  Ur.  Nov.  21,  1958.  24p.  incl.  diagrs. 
refs.  (Rept.  no.  R-697-58;  PIB-825)  (AF  18(603)105) 

Unclassified 

The  differential  properties  of  root  loci,  Including  pole 
sensitivity,  angle  of  slope  and  curvature  of  the  locus, 
are  Investigated  In  a  unified  manner.  The  locus  Is 
treated  as  a  transformation  of  a  line  (the  real  axis)  lu 
the  K  plane  to  the  s  plane  and  properties  of  analytic  func 
tlons  are  used  to  simplify  calculations  and  results.  It 
is  shown  that  all  results  apply  to  the  general  root  locus 
of  a  non  real  K.  (Contractor's  abstract) 
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PIB.  16:001 

Polytechnic  Inet.  of  Brooklyn.  Microwave  Research  Inst., 
N.  Y. 

ON  THE  THEORY  OF  M-TYPE  TUBES  WITH  THICK 
BEAMS,  by  G.  Mourler.  Aug.  22,  1958,  [16]p.  lncl. 
diagrs.  refs.  (Rept.  no.  R-680-58;  PIB-808)  (AFOSR- 
TN-58  -926)  (AF  49(638)340)  AD  204738;  PB  147446 

Unclassified 

The  effects  of  space  charge  In  crossed-field,  M-type, 
tubes  Is  considered  qualitatively.  The  consideration  of 
2  surface  waves  associated  respectively  with  the  upper 
and  lower  boundaries  of  the  beam  make  possible  a  broad 
understanding  of  the  behavior  of  M-type  tubes  with  thick, 
heavy-current  beams.  No  systematic  comparison  of 
theory  with  experiments  is  made.  However,  the  gain 
calculation  seems  to  be  in  general  agreement  with  ex¬ 
periment,  as  Is  the  prediction  of  a  minimum  efficiency 
for  Intermediate  values  of  beam  current.  Tho  most 
serious  restriction  on  this  analysis  Is  probably  the 
assumption  of  laminar  flow.  (Contractor’s  abstract) 


POM.01:005 

Pomona  Coll.  Dept,  of  Physics,  Claremont,  Calif. 

ULTRASOFT  X-RAY  PHYSICS  AND  APPLICATIONS, 
by  B.  L.  Henke.  Summary  technical  rept.  June  1957 
[88]p.  incl.  illus.  diagrs.  refs.  (AFOSR-TN-57-436) 

(AF  18(600)1045)  AD  136426;  PB  151182 

Unclassified 

This  report  Is  made  up  of  the  following  reports  and  are 
abstracted  separately:  (1)  Ultrasoft  X-ray  Analysis  of 
Micron  Systems,  by  B.  L.  Henke;  (2)  Submlcroscoplc 
Structure  Determination  by  Long  Wavelength  X-ray  Dif¬ 
fraction,  by  B.  L.  Henke  and  J.  W.  M.  DuMond  (POM.01: 
001);  (3'  Tables  (or  the  Computation  of  Intensity  Distri¬ 
bution  Functions  for  Isotropic,  Non-Absorbing  Spheres, 
by  J.  C.  Miller;  (4)  Semlemplrlcal  Determination  of 
Mass  Absorption  Coefficients  for  the  5  to  50  Angstrom 
X-ray  Region,  by  B.  L.  Henke,  R.  White*  and  B. 
Lundberg;  (5)  Monochromatic  Sources  of  Ultrasoft  X- 
radlatlon  for  ^jantltatlve  Mlcroradlographlc  Analysis 
by  B.  L.  Henke;  (6)  Conditions  for  Optimum  Vlsual"and 
Photometric  "Contrast"  in  Microradiograms  ,  by  B.  L. 
Henke,  B.  Lundberg,  and  A.  Engstrom;  and  (7)  Slide 
Rule  for  Radiographic  Analysis,  by  B.  Lundberg  and 
B.  L.  Henke  (POM.01-.004). 


POM. 01:006 

Pomona  Coli.  Dept,  of  Physics,  Claremont,  Calif. 

CONDITIONS  FOR  OPTIMUM  VISUAL  AND  PHOTO¬ 
METRIC  "CONTRAST"  IN  MICRORADiOGRAMS,  by 


B.  L.  Henke,  B.  Lundberg,  and  A.  EngstrBm.  [1957] 

[171p.  incl.  diagrs.  (Bound  with  its  AFOSR-TN-57-436; 
AD  136426).  [AF  18(600)1045]  Unclassified 

Also  published  In  Proc.  First  Intemat’l.  Symposium  on 
X-ray  Microscopy  and  Mlcroradlography,  Cavendish  Lab., 
Cambridge  (Gt.  Brit.)  (Aug.  16-21,  1956),  New  York, 
Academic  Press,  1957,  p.  240-248. 

Due  to  lack  of  Information  concerning  the  intensity  dis¬ 
tribution  of  energy  In  the  low  wavelength  end  of  a  con¬ 
tinuous  x-ray  spectrum  it  is  desirable  to  use  monochro¬ 
matic  sources  for  the  absorption  studies  used  to  weigh 
cell  and  tissues.  A  treatment  Is  given  to  the  question  of 
the  optimum  sample  thickness,  wavelength  and  exposure 
time  which  are  necessary  for  obtaining  maximum  infor¬ 
mation.  These  conditions  depend  on  the  type  of  treat¬ 
ment,  either  visual  or  quantitative  microphotometrlc 
evaluation,  which  is  used  In  the  analysis.  Optimum  con¬ 
ditions  for  each  of  the  two  methods  Is  given. 


POM. 01:007 

Pomona  Coll.  Dept,  of  Ph/slcs,  Claremont,  Calif. 

MONOCHROMATIC  SOURCES  OF  ULTRASOFT  X-RA¬ 
DIATION  FOR  QUANTITATIVE  MICRORADIOGRAPHIC 
ANALYSIS,  by  B.  L.  Henke.  [1957]  [26]p.  incl.  illus. 
diagrs.  table.  (Bound  with  Its  AFOSR-TN-57-436; 

AD  136426)  [AF  18(600)1045]  Unclassified 

Also  published  in  Proc.  First  Intemat’l.  Symposium 
or.  r,\- ray  Microscopy  and  Micrt  radiography,  Cavendish 
Lab..  Cambridge  (Gt  Brit.)  (Aug.  16-21,  1956),  New 
York,  Academic  Press,  1957,  p.  72-88. 

A  method  is  described  for  the  isolation  of  the  character¬ 
istic  line  radiation  in  the  very  soft  x-ray  region  which 
can  provide  sources  of  relatively  high  intensity  and  mo¬ 
nochromaticity  which  are  satisfactory  for  research  on 
and  the  development  of  quantitative  mlcroradiographic 
techniques.  Monochromatization  by  filter  alone,  by  a 
filter  plus  a  plane  mirror,  and  by  a  filter  plus  a  cylindri¬ 
cal  mirror  are  described.  A  description  of  the  source 
and  camera  design  is  given. 


POM.01-.008 

Pomona  Coll.  Dept,  of  Physics,  Claremont,  Calif. 

SEM1EMPIR1CAL  DETERMINATION  OF  MASS  ABSORP¬ 
TION  COEFFICIENTS  FOR  THE  5  TO  50  ANGS7ROM 
X-RAY  REGION,  by  B.  L.  Henke,  R.  White,  and  B. 
Lumfcerg.  [1957]  [8]p.  incl.  diagrs.  tables.  (Bound 
with  Its  AFOSR-TN-57-436;  AD  136426)  [AF  1 8(600) - 
1045]  Unclassified 

Also  published  In  Jour.  Appl.  Phys.,  v.  28:  98-105. 

Jan.  1957. 
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A  semlemplrlcal  method  for  the  determination  of  mass 
absorption  coefficients  for  the  very  soft  x-ray  region  of 
5  to  50A  Is  described.  A  universal  function  for  the  ab¬ 
sorption  by  K-shell  electrons  and  another  for  absorp¬ 
tion  by  L  and  extra-L  shell  electrons  are  given  in  table 
form  to  permit  the  calculation  of  mass  absorption  coef¬ 
ficients  for  elements  of  atomic  number  up  to  36.  Cal¬ 
culated  and  observed  values  from  available  absorption 
data  are  compared  with  those  predicted  by  quantum 
theory.  Tables  are  given  for  the  mass  absorption  coef¬ 
ficients  for  nine  useful  wavelengths  in  the  ultra-soft  re¬ 
gion,  8.34,  13.3,  17.6,  21.7,  23.7,  27.4,  31.6,  36.3  and 
44A.  (Contractor's  abstract) 


POM.01-.009 

Pomona  Coll.  [Dept,  of  Physics]  Claremont,  Calif. 

MICRORADIOGRAPHIC  ANALYSIS  OF  MICRON  SYS¬ 
TEMS  (Abstract),  by  B.  L.  Henke.  [1957]  [l]p.  [AF  18- 
(600)1045]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2:  210, 
Apr.  25,  1957. 

The  "contact  printing"  of  images  of  microscopic  mate¬ 
rial  which  is  laid  upon  ultra-fine  grain  photographic 
plates  can  yield  micrograms  which  permit  microscopic 
and  mlcrophotometrlc  analysis  of  systems  of  micron  di¬ 
mensions.  Sufficient  absorption  signal  or  contrast  can 
be  obtained  for  these  systems  when  the  contact  micro- 
radiograms  are  made  with  the  ultra-soft  x-radiations 
in  the  10  to  50A  region.  Standard  absorption  analysis 
techniques  can  be  applied  to  the  mlcroradlograms  for 
quantitative  mlcromass  and  mlcrochemlcal  analysis  pro¬ 
vided  that  good  mass  absorption  coefficient  data  for  this 
radiation  region  are  obtained,  and  provided  that  the 
proper  design  of  the  contact  mlcroradiographic  camera, 
of  the  photographic  emulsions,  and  of  the  mlcrophoto¬ 
metrlc  apparatus  is  employed.  A  first  report  on  the 
work  conducted  at  this  laboiatory  on  the  theory  and 
practice  of  contact  mlcroradiographic  'nalysls  for  mi¬ 
cron  systems  will  be  presented. 


POM.01:010 

Pomona  Coll.  Dept,  of  Physics,  Claremont,  Calif. 

ULTRASOFT  X-RAY  ANALYSIS  OF  MICRON  SYSTEMS, 
by  B.  L.  Henke.  [1957]  [25]p.  tncl.  lllus.  diagrs.  tables. 
(Bound  with  1U  AFOSR-TN-57-436;  AD  136426)  (AF  18- 
(600)1045]  Unclassified 

Also  published  in  Norelco  Reporter,  v.  4:  82-87,  July- 
Aug.  1957 

Tii"  advantages  of  using  long  wavelength  (10  to  100A) 


x-ray  radiation  for  thin  samples  of  materials  have  been 
outlined.  An  introduction  is  given  to  the  diffraction, 
absorption  and  reflection  methods  of  analysis  available 
with  long  wavelength  x-rays.  A  brief  description  Is 
given  of  some  of  the  sources,  methods  of  producing 
monochromatic  beams,  and  the  detectors  used  in  these 
long  wavelength  studies. 


POM.OliOll 

Pomona  Coll.  [Dept  of  Physics]  Claremont,  Calif. 

TABLES  FOR  THE  COMPUTATION  OF  INTENSITY 
DISTRIBUTION  FUNCTIONS  FOR  ISOTROPIC  NON¬ 
ABSORBING  SPHERES,  by  J.  C.  Miller.  [1957]  [2]p. 
(Bound  with  its  AFOSR-TN-57-436;  AD  136426)  [AF  18- 
(600)1045]  Unclassified 

The  diffracted  x-ray  intensity  distribution  lor  isotropic 
non-absorbing  spheres  Is  given  in  terms  of  the  refrac¬ 
tive  index  of  the  substance,  the  angle  into  which  the  en¬ 
ergy  is  diffracted  and  the  x-ray  wavelength  used. 


POM. 01:012 

Pomona  Coll.  Dept,  of  Physics,  Claremont,  Calif. 

[PHYSICS  OF  SC  FT  X-RAYS]  Interim  final  rept.  Nov. 
1958  [3]p.  (AFOSR-TR-58-164)  (AF  18(600)1045) 

AD  207831  Unclassified 

This  project  has  been  concerned  with  the  physics  of  ul- 
trasoft  x-radiations  which  lie  In  the  wavelength  region 
between  conventional  x-rays  and  the  extreme  ultraviolet. 
It  has  been  an  attempt  to  systematically  Investigate  the 
important  interactions  of  these  radiations  with  matter, 
viz.  (1)  diffraction,  (2)  total  reflection,  (3)  photoelectric 
absorption,  (4)  auger  and  photoelectron  emissions.  Be¬ 
cause  the  cross  sections  for  these  Interactions  are  large 
even  for  micromass  thicknesses,  a  parallel  investiga¬ 
tion  on  the  applications  of  ultrasoft  x-ray  Interactions 
to  micromass  and  mlcrochemlcal  analysis  has  been  car¬ 
ried  out.  To  date,  these  have  included:  (1)  submlcro- 
scoplc  structure  analysis  by  diffraction,  (2)  thin  film 
analysis  by  total  reflection,  and  (3)  micromass  and  ml- 
crochemical  analysis  by  high  resolution  rolcroradlogra- 
phy.  Because  relatively  little  work  has  been  done  pre¬ 
viously  in  this  field,  an  Integral  part  of  this  program  al¬ 
so  has  been  the  development  of  ultrasoft  x-ray  lnstrumen 
tail  on. 


POM. 02:001 

Pomona  Coll.  Dept,  of  Physics,  Claremont,  Calif. 

HIGH  RESOLUTION  MICRORADIOGRAPHY,  by  B.  L. 
Henke.  Sept.  1958,  64p.  incl.  lllus.  diagrs.  tables. 
(Technical  rept.  no.  2)  (AFO-tR-TN-58-803)  (AF  49- 
(638)394)  AD  202236:  PB  137178  Unclassified 
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POM.  02:002-004;  PRI.  13:001 


The  requirement  of  ultrasoft  x-radiation  (10  to  100A) 
for  high  resolution  microradiographic  analysis  is  es¬ 
tablished.  Optimum  methods  are  described  for  obtain¬ 
ing  structure,  mass  distribution  and  mass-chemical  in¬ 
formation  for  microscopic  sample  regions  as  small  as 
a  few  square  microns  and  for  total  mass  as  small  as  a 
few  micro-micrograms.  The  details  of  the  techniques 
and  of  the  instrumentation  which  are  used  in  high  reso¬ 
lution  microradiographic  analysis  are  presented. 
(Contractor's  abstract) 


POM.02:002 

Pomona  Coll.  [Dept,  of  Physics]  Claremont,  Calif. 

HIGH-RESOLUTION  MICRORADIOGRAPHIC  ANALYSIS 
(Abstract),  by  B.  [L.]  Henke.  [1S58]  [l]p.  [AF  49(638)- 
394]  Unclassified 

Presented  at  meeting  of  the  Electron  Microscope  Soc. 
Amer.,  Santa  Monica,  Calif.,  Aug.  7-9,  1958. 

Published  in  Jour.  Appl.  Phys.,  v.  29:  1618,  Nov.  1958. 

A  report  is  made  of  work  in  progress  on  the  use  of  ul¬ 
trasoft  x-radiations  of  the  8  to  44A  region  for  micro¬ 
radiographic  analysis  of  micron  systems.  Special 
sources,  monochromators,  and  camera  geometries  are 
described.  High-resolution  microradiographic  tech¬ 
nique,  the  resolution  limit  of  available  photographic  ma¬ 
terials,  and  the  sources  of  error  in  mass  and  chemical 
analysis  by  microradiography  are  discussed. 


POM. 02:003 

Pomona  Coll.  [Dept,  of  Physics]  Claremont,  Calif. 

CALCULATION  OF  ULTRASOFT  X-RAY  DISPERSION 
COEFFICIENTS  (Abstract),  by  J.  C.  Miller  and  B.  L. 
Henke.  [1958]  [l]p.  [AF  49(638)394]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

California  U.,  Los  Angeles,  Dec.  29-31,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3:  413, 
Dec.  29,  1958. 

The  semlemplrlcal  method  described  in  a  previous  pa¬ 
per  (item  no.  POM.02:004)  for  the  calculation  of  atomic 
form  factors  in  ultrasoft  x-ray  dispersion  theory  leids 
to  the  extensive  application  of  numerical  techniques, 
particularly  in  integrations  Involving  singularities  with¬ 
in  the  range  of  Integration.  In  this  case  use  has  been 
made  of  the  usual  Cauchy's  principal  value  definition 
and  of  a  modified  form  of  Simpson's  rule  applicable  to  a 
rational  function  for  the  Integrand.  A  further  difficulty 
is  encountered  in  attempting  to  perform  the  integration 
under  limiting  conditions  on  certain  parameters  of  the 
Integrand.  In  these  calculations  assistance  was  ren¬ 
dered  by  the  personnel  and  facilities  of  the  Western 


Data  Processing  Center  of  UCLA.  A  program  for  the 
calculation  of  transmission  efficiencies  of  ultrasoft  x- 
rays  at  grazing  incidence  through  thin  films  forms  an 
additional  part  of  the  present  study.  This  work  uses  the 
standard  two  surface  optics  as  given,  for  example,  by 
Wolter.  The  latter  calculation  was  performed  on  the 
computing  facilities  of  the  Millikan  Laboratory,  Pomona 
College,  Claremont. 


POM. 02:004 

Pomona  Coll.  [Dept,  of  Physics]  Claremont,  Calif. 

X-RAY  DISPERSION  IN  THE  5  TO  50A  WAVELENGTH 
REGION  (Abstract),  by  B.  L.  Henke  and  J.  C.  Miller. 
[1958]  [l]p.  [AF  49(638)394]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

California  U.,  Los  Angeles,  Dec.  29-31,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3:  413, 
Dec.  29,  1958. 

The  complex  atomic  scattering  factors  for  the  light  ele¬ 
ments  Cg  to  Ge32  and  for  the  long  wavelength  x-ray 

region  have  been  calculated  from  mass  photoelectric  ab¬ 
sorption  coefficients  using  an  integral  relationship  given 
by  the  quantum  mechanical  theory  of  dispersion.  The 
anomalous  scattering  due  to  electron  "resonances"  ai 
the  K  and  the  L  critical  absorption  edge  wavelengths  has 
been  found  to  be  more  extensive  than  that  predicted  by 
the  older  dispersion  theories.  The  reflection  efficiency 
as  a  function  of  both  angle  of  reflection  and  of  wavelength 
has  been  calculated  for  a  quartz  and  an  aluminum  mirror 
from  the  atomic  scattering  coefficients.  The  predicted 
reflection  curves  are  found  to  be  in  good  agreement  with 
those  obtained  experimentally.  Ultrasoft  x-ray  interac¬ 
tions  as  absorption,  diffraction,  grazing  incidence  re¬ 
flection,  and  transmission  are  being  investigated  as  bases 
for  the  analysis  of  microscopic  systems  for  structure, 
mass,  and  chemical  information. 


Princeton  U. ,  N.  J. 

N6ori- 10503,  Project  Squid  see  under  Princeton  U.  James 
Forrestal  Research  Center,  N.'  J.""(ProJect  Squid)  item 
no.  PRI.11:212,  213. 

PRI.13-.001 

Princeton  U.  [Chemical  Engineering  Lab.]  N.  J. 

KINETICS  AND  MECHANISM  OF  CATALYTIC  REAC¬ 
TIONS,  by  M.  Boudart.  [1958]  (I4]p.  (AFOSR-TN-58- 
203)  (AF  49(638)32)  AD  152235  Unclassified 

Also  published  In  Indus.  Chlm.  Beige,  v.  23:  383-396, 
Apr.  1958. 

A  comparison  is  made  between  certain  catalytic  re¬ 
actions  and  their  homogeneous  counterparts.  This, 
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ethylene  hydrogenation  and  sullur  dioxide  oxidation  are 
chain  reactions  In  the  gas  and  the  liquid  phase,  respec¬ 
tively.  The  role  of  the  catalyst  Is  to  provide  an  easier 
Initiation  step  that  generates  surface  radicals.  The 
Identification  of  the  rate  determining  step  in  any  cata¬ 
lytic  reaction  is  an  Important  part  of  any  mechanism 
study  and  this  point  is  Illustrated  by  the  example  of  am¬ 
monia  synthesis.  Fortunately,  It  appears  that  surface 
heterogeneity  can  usually  be  Ignored  If  all  that  Is  de¬ 
sired  Is  a  workable  rate  equation.  (Contractor's  ab¬ 
stract) 


PRI.l  2:005 

Princeton  U.  [Dept,  of  Aeronautical  Engineering]  N.  J. 

HIGH  SPEED  AERODYNAMICS  AND  JET  PROPULSION. 
VOLUME  VII.  AERODYNAMIC  COMPONENTS  OF  AIR¬ 
CRAFT  AT  HIGH  SPEEDS,  ed.  by  A.  F.  Donovan  and 

H.  R.  Lawrence.  N.  J.,  Princeton  U.  Press,  1057,  845p. 

lncl.  illus.  diagrs.  tables,  refs.  (Sponsored  Jointly  by 
Office  of  Naval  Research,  Air  Force  Office  of  Scientific 
Research,  and  Office  of  Ordnance  Research  under 
[Nonr-03201])  Unclassified 

The  primary  concern  of  this  volume  Is  to  present  aero¬ 
dynamic  knowledge  that  Is  of  direct  Interest  to  the  de¬ 
signers  of  high  speed  aircraft.  The  Items  deal  primar¬ 
ily  with  aircraft  components,  l.e.  wings  (In  both  steady 
and  nonsteady  motion),  bodies,  interference  effects, 
propellers,  diffusers,  and  nozzles.  The  volume  begins 
with  a  comprehensive  treatment  of  the  steady  state 
aerodynamic  theory  of  wings  by  R.  T.  Jones  and  D. 
Cohen.  The  tables  of  flow  functions  In  this  section 
should  be  particularly  useful  to  the  practicing  aerody- 
namlcist.  C.  Brown  next  presents  a  section  on  the  aero¬ 
dynamics  of  bodies  at  high  speed,  which  Is  noteworthy 
for  Including  bodies  of  noncircular  cross  section— a 
type  which  Is  usually  given  too  little  attention.  Inter¬ 
actions  between  wings,  body,  tall,  and  propeller  are 
treated  in  a  section  by  C.  Ferrari,  who  was  aided  In 
translation  by  R.  Cramer.  This  section  Is  notable  for 
bringing  together  much  Information  which  otherwise  can 
only  be  found  scattered  widely  through  the  literature. 
Propellers  at  high  speeds,  Including  supersonic  propel¬ 
lers.  are  covered  In  a  section  by  C.  B.  Smith.  A  sec¬ 
tion  on  diffusers  and  nozzles  by  J.  C.  Eward  completes 
the  treatment  of  the  external  aerodynamics  of  high 
speed  propulsion  systems.  The  basis  for  the  treatment 
of  aeroelastlc  problems  Is  presented  in  a  section  by 

I.  E.  Garrick  on  nonsteady  wing  characteristics.  Final¬ 
ly,  a  section  by  C.  W.  Frick  on  the  experimental  aero¬ 
dynamics  of  wings  nearly  hrlnes  out  the  accomplish¬ 
ments  of  aerodynamic  theory  and  the  limitations  im¬ 
posed  by  assumptions. 

PR1.12:006 

Princeton  U.  [Dept,  of  Aeronautical  Engineering]  N.  J. 
HIGH  SPEED  AERODYNAMICS  AND  JET  PROPULSION. 


PRL  12:005,  006;  PRL  04:016,  017 


VOLUME  HI.  FUNDAMENTALS  OF  GAS  DYNAMICS, 
ed.  by  H.  W.  Emmons.  N.  J.,  Princeton  U.  Press,  1058, 
74£p.  incl.  lllus.  diagrs.  tables,  refs.  (Sponsored 
Jointly  by  Office  of  Naval  Research,  Air  Force  Office 
of  Scientific  Research,  and  Office  of  Ordnance  Research 
under  [Nonr-03201])  Unclassified 

In  this  volume  the  fundamentals  of  gas  dynamics  are  de¬ 
veloped  and  then  applied  to  the  flow  through  nozzles  and 
passages,  to  shock  phenomena  of  various  kinds,  to  con¬ 
densation  effects,  to  flames  and  detonations,  and  to  the 
flow  of  rarefied  gases. 


PRI.04:016 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

AN  ANALYSIS  OF  THE  INTERACTION  OF  SHOCK 
WAVES  WITH  UNSEPARATED  TURBULENT  BOUND¬ 
ARY  LAYERS,  by  A.  G.  Hammitt.  Feb.  1957  [24]p.  incl. 
lllus.  diagrs.  refs.  (Rept.  no.  371)  (AFOSR-TN-57-108) 
(AF  18(600)498)  AD  120460  Unclassified 

Analysis  of  the  behavior  of  turbulent  boundary  layers 
through  rapid  pressure  rises  may  be  described  by  a 
modified  shock  wave  theory  based  on  average  boundary 
layer  parameters.  This  method  may  be  applied  to  shock 
wave  boundary  layer  interactions  at  pressure  ratios  In¬ 
sufficient  to  cause  separation.  The  results  show  that 
the  properties  of  a  boundary  layer  behind  a  discontinu¬ 
ous  pressure  rise  may  be  considerably  different  than 
the  ones  measured  In  mild  pressure  gradients. 


PRI.04-.017 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

UNSTEADY  LAMINAR  BOUNDARY  LAYER  OVER  A 
FLAT  PLATE  IN  THE  DOWNSTREAM  REGION,  by 
S.-I.  Cheng  and  I.  D.  Chang.  Mar.  1956  [24]p.  Incl. 
diagrs.  refs.  (Rept.  no.  339)  (AFOSR-TN-57-180) 

(AF  16(69C)466)  AD  126475  UnelaaHtU* 

Hie  unsteady  motion  of  a  flat  plate  in  an  incompressible 
viscous  fluid  is  studied  by  using  Rayleigh's  method. 
Formulas  for  calculating  velocity  profiles  and  skin  fric¬ 
tion  are  presented  together  with  many  examples  to  show 
their  application.  These  results  are  applied  to  the  prob¬ 
lem  of  a  moving  plate,  and  the  relationship  between  the 
velocity  of  the  plate  and  the  force  applied  is  discussed. 
The  chief  Implication  of  such  a  study  is  due  to  the  fact 
that  in  the  unsteady  motion  of  a  plate,  a  dominating  por¬ 
tion  of  the  Row  Held  belongs  to  the  Rayleigh  type  and 
hence  for  common  engineering  applications,  the  present 
analysis  affords  a  good  approximation.  In  general,  the 
approximation  holds  good  from  downstream  up  to  the 
point  lying  at  the  middle  point  between  the  Instantaneous 
ar.d  the  original  leading  edge  position.  In  computing  the 
velocity  profiles  and  skin  friction,  It  was  found  that  the 
analytical  representations  for  the  final  results  were 
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PRI.04:018  -  PRI.04-.021 


generally  very  lengthy  and  did  not  usually  give  a  nu¬ 
merical  result.  Therefore  in  the  practical  applications, 
general  solutions  presented  in  this  paper  may  very  of¬ 
ten  be  more  conveniently  used  by  direct  numerical  in¬ 
tegration.  Some  general  properties  of  these  solutions 
are  also  contained  in  the  analysis  and  may  serve  as  a 
general  guide  to  the  final  results.  (Contractor's  ab¬ 
stract) 


PR1.04:018 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

ON  THE  MIXING  THEORY  OF  CROCCO  AND  LEES 
AND  ITS  APPLICATION  TO  THE  INTERACTION  OF 
SHOCK  WAVE  AND  LAMINAR  BOUNDARY  LAYER. 
PART  I.  GENERALS  AND  FORMULATION,  by  S.-I. 
Cheng  and  K.  N.  C.  Bray.  May  1957,  lv.  incl.  diagrs. 
tables,  refs.  (Rept.  no.  378)  (AFOSR-TN-57-283) 

(AF  18(600)498)  AD  132354  Unclassified 

The  mixing  theory  of  Crocco  and  Lees  Is  reviewed 
briefly,  and  three  semiempirlcal  functions  are  evalu¬ 
ated,  In  terms  of  which  the  theory  treats  the  growth  of 
a  boundary  layer.  A  description  is  given  of  how  the 
theory  may  be  applied  to  laminar  and  turbulent  bound¬ 
ary  layer  shock  wave  interactions.  Three  simple  ap¬ 
proximate  solutions  of  the  equations  are  developed,  and 
finally,  an  exact  solution  1s  found  numerically  for  a 
laminar  boundary  layer  at  a  Mach  number  of  2  and  an 

initial  Reynolds  number  of  10.  Five  shock  strengths, 
giving  deflection  angles  between  2*  and  4.2*,  are  con¬ 
sidered.  This  set  of  sample  calculations  Illustrates 
how  the  theory  may  be  applied  to  determine  the  flow 
configuration  of  the  interaction  between  shock  wave  and 
laminar  boundary  layer  in  general.  The  procedure  Is 
then  applied  to  the  following  specific  problem,  the  de¬ 
termination  of  the  critical  strength  of  the  shock  wave 
required  to  produce  incipient  separation  of  a  laminar 
boundary  layer  on  a  flat  plate  for  the  Reynolds  number 
and  Maih  number  range  in  which  the  laminar  boundary 
layer  usually  occurs.  Simple  correlations  are  obtained 
for  (1)  the  pressure  rise  at  the  separation  point  in  ex¬ 
cess  of  the  undisturbed  free  stream  pressure  as  a  func¬ 
tion  of  Mach  number  and  Reynolds  number,  and  (2)  the 
critical  strength  of  the  shock  to  produce  Incipient  sepa¬ 
ration  of  a  laminar  boundary  layer  over  a  flat  plate  as 
a  function  of  the  Reynolds  number  and  Mach  number  in 
question.  According  to  the  mixing  theory,  the  separa¬ 
tion  pressure  rise  is  Independent  of  the  flow  configura¬ 
tion  downstream  of  the  separation  point  In  agreement 
with  the  experimental  data  available.  This  part  of  the 
result  la,  therefore,  not  restricted  to  the  case  of  incipi¬ 
ent  separation.  (Contractor's  abstract) 

PR1.04.019 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

AN  ANALYSIS  OF  THE  EFFECT  OF  SHOCK  WAVES 


ON  TURBULENT  BOUNDARY  LAYERS,  by  A.  G. 
Hammitt,  I.  E.  Vas,  and  S.  Hight.  July  1957  [39]p.  incl. 
diagrs.  refs.  (Rept.  no.  396)  (AFOSR-TN-57-297) 

(AF  18(600)498)  AD  132368  Unclassified 

An  analysis  of  boundary  layer  surveys  in  the  region  of 
the  interaction  of  shock  waves  with  turbulent  boundary 
layers  is  presented.  By  this  analysis,  it  is  possible  to 
determine  the  order  of  magnitude  of  the  static  pressure 
gradients  across  the  boundary  layer  and  changes  of 
mass  and  momentum  in  the  boundary  layer.  The  results 
indicate  that  the  static  pressures  across  the  boundary 
layer  In  the  Interaction  region  are  far  from  constant  and 
that  shear  forces  have  only  a  secondary  effect  on  the  to¬ 
tal  momentum  In  the  boundary  layer.  (Contractor's  ab¬ 
stract) 


PRI.04.:020 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

ON  THE  MIXING  THEORY  OF  CROCCO  AND  LEES 
AND  ITS  APPLICATION  TO  THE  INTERACTION  OF 
SHOCK  WAVE  AND  LAMINAR  BOUNDARY  LAYER. 

PART  H.  RESULTS  AND  DISCUSSION,  by  S.-L  Cheng 
and  I.  D.  Chang.  Nov.  1957  [47]p.  incl.  diagrs.  tables. 
(Rept.  no.  376,  pt.  2)  (AFOSR-TN-58-3)  (AF  18(600)- 
498)  AD  148042  Unclassified 

The  procedure  developed  in  Part  I  (item  no.  PRI.04:018) 
is  used  to  determine  the  critical  strength  of  the  incident 
shock  wav*  required  to  produce  incipient  separation  of 
a  laminar  boundary  layer  over  a  flat  plate  for  the  range 

j 

of  Re  from  1-15x10  and  for  the  range  of  free  stream 
Mach  number  M  from  1.5  to  4.0.  Nineteen  cases  have 
been  integrated.  Simple  correlations  of  the  results  for 
the  separation  pressure  ratio  and  the  critical  pressure 

ratio  are  obtained  as  Cp  *  4>/pq  *  a(M-b)*[Rea  x  10~®]"C. 

Comparison  with  two  sets  of  available  experimental  data 
shows  agreement  in  general  but  no  quantitative  conclu¬ 
sions  can  be  affirmed  without  the  guidance  of  more  de¬ 
tailed  and  extensive  experimental  information.  It  Is  sug¬ 
gested  that  this  form  of  correlation  may  be  obtained  for 
the  non-flat  plate  problems  according  to  the  mixing 
theory.  (Contractor's  abstract) 


PRI. 04:021 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

SOLUTION  OF  THE  THREE-DIMENSIONAL  LAMINAR 
BOUNDARY  LAYER  OVER  THE  SURFACE  OF  A  RO¬ 
TATING  CONE,  by  C.-S.  Wu.  Apr.  1958  (ll]p.  Incl. 
diagrs.  table.  (Rept.  no.  415)  (AFOSR-TN-58-301) 

(AF  18(600)498)  AD  154211  Unclassified 

Also  published  in  Appl.  Sclent.  Res.,  v.  A  8:  140-146, 
1959.  (Title  varies) 
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PRI.04:022  •  PRI.04:025 


The  problem  under  study  is  the  Investigation  of  the 
motion  of  an  Incompressible  viscous  fluid  Induced  by 
a  spinning  cone.  Similar  solutions  were  found  from  the 
steady  state  boundary  layer  equations.  Part  of  the  nu¬ 
merical  results  are  similar  to  that  in  Karman-Cochran's 
solution  for  infinite  disk.  The  pressure  distribution 
across  the  boundary  layer  is  obtained  by  simple  integra¬ 
tion. 


PRI.04:022 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

AXISYMMETRIC  STAGNANT  FLOW  OF  A  VISCOUS 
AND  ELECTRICALLY  CONDUCTING  FLUID  NEAR  THE 
BLUNT  NOSE  OF  A  SPINNING  BODY  WITH  PRESENCE 
OF  MAGNETIC  HELD.  PART  I.  EXACT  SOLUTION  OF 
INCOMPRESSIBLE  AND  CONSTANT-PROPERTIES 
MODEL,  by  C.-S.  Wu  and  W.  D.  Hayes.  Apr.  1958  [46]p. 
incl.  diagrs.  tables,  refs.  (Rept.  no.  431)  (AFOSR-TN- 
58-405)  (AF  18(600)498)  AD  158208  Unclassified 

This  is  the  first  part  of  a  series  of  studies  of  the  stagna¬ 
tion  point  flow  of  a  viscous  and  conducting  fluid  near  the 
blunt  nose  of  a  moving  and  spinning  body  in  the  presence 
of  magnetic  field.  The  body  under  consideration  is  axi- 
symmetrlc  and  the  fluid  is  assumed  to  be  incompressi¬ 
ble  and  has  constant  properties.  Exact  similar  solution 
is  verified  in  existence.  The  final  differential  systems 
contain  one  principal  system  and  two  subordinate  sys¬ 
tems.  Only  general  discussions  are  given  in  this  re¬ 
port.  The  results  of  numerical  computation  will  be  pre¬ 
sented  sometime  later.  (Contractor's  abstract) 


PHI. 04:023 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

SHOCK  INDUCED  UNSTEADY  LAMINAR  COMPRESSIr 
BLE  BOUNDARY  LAYERS  ON  A  SEMI-INFINITE  FLAT 
PLATE,  by  S.  H.  Lam  and  L.  Crocco.  Sept.  1958,  lv. 
incl.  diagrs.  refs.  (Rept.  no.  428)  (AFOSR-TN-58-581) 
(AF  18(600)498)  AD  162101;  PB  146017  Unclassified 

AlBu  published  U,  JouT.  Aero/Spate  Sciences,  v.  26. 
54-56,  Jan.  1959.  (Title  varies). 

An  investigation  was  conducted  on  the  shock  induced 
two-dimensional  unsteady  laminar  compressible  bound¬ 
ary  layer  or.  a  semi-infinite  flat  plate.  The  shock  Is 
considered  to  have  constant  strength  and  advancing  in¬ 
to  a  quiescent  gas.  The  flat  plate  Is  at  tero  incidence 
and  is  at  rest.  The  Prandtl  boundary  layer  approxima¬ 
tion  is  adopted.  This  class  of  unsteady  laminar  bound¬ 
ary  layers  has  the  peculiar  feature  that  it  possesses, 
at  any  Instant,  two  streamwise  boundary  conditions;  at 
any  instant  the  boundary  layer  must  have  zero  tinthness 
at  both  the  leading  edge  and  at  the  shock.  This  is  at 
variance  with  the  conventional  formulation  of  boundary- 


value  problems  for  steady  boundary  layer  equations, 
where  only  one  upstream  condition  is  allowed.  ( Con¬ 
tractor's  abstract) 


PRI.04-.024 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

ON  THE  MECHANISMS  OF  ATMOSPHERIC  ABLATION, 
by  S.-I.  Cheng,  Apr.  1958  [31]p.  incl.  diagrs.  table, 
refs.  (Rept.  no.  427)  (AFOSR-TN-56-649)  (AF  18(600)- 
498)  AD  162181;  PE  144042  Unclassified 

Also  published  in  Proc.  Ninth  Intemat'l.  Astronaut. 
Congress,  Amsterdam  (Holland)  (Aug.  25-30,  1958), 
Austria,  Springer-Verlag,  1959,  p.  252-264. 

The  problem  of  ablation  of  meteoric  objects  entering 
the  atmosphere  is  considered.  Existing  theory  of  mete¬ 
oric  ablation  due  to  Lindemann  and  Dobson  from  the 
continuum  point  of  view  and  that  due  to  Sparrow-Oplk 
from  the  particle  point  of  view  requires  some  modifica¬ 
tion.  The  deceleration  of  the  meteor  and  the  presence 
of  a  molten  layer  over  the  meteoric  body  results  in  an 
unstable  liquid-gas  interface  that  leads  to  the  direct 
loss  of  mass  as  liquid  droplets  flying  away  from  the  me¬ 
teoric  surface.  The  feasibility  of  this  mechanism  is 
analytically  shown  and  demonstrated  with  typical  ex¬ 
amples.  By  incorporating  the  present  mechanism,  the 
irregularity  of  the  meteoric  luminosity  when  compared 
with  tiie  calculated  results  of  Opik's  theory  may  be  quali¬ 
tatively  explained  and  the  occasional  "burst"  or  "flare" 
of  some  meteors  may  be  visualized.  Several  other  ob¬ 
servations  of  the  meteoric  phenomena  also  tend  to  veri¬ 
fy  the  plausibleness  of  the  proposed  mechanism. 
(Contractor's  abstract) 


PRI.04:025 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

AXISYMMETRIC  STAGNANT  FLOW  OF  A  VISCOUS 
AND  ELECTRICALLY  CONDUCTING  FLUID  NEAR 
THE  BLUNT  NOSE  OF  A  SPINNING  BODY  WITH  PRES¬ 
ENCE  Of  MAGNETIC  FIELD.  PART  R.  CONSIDERA¬ 
TION  OF  REALISTIC  CONDITIONS:  COMPRESSIBLE 
VISCOUS  LAYER  AND  SMALL  MAGNETIC  REYNOLDS 
NUMBER,  by  C.-S.  Wu.  Sept.  1958  [37]p.  (Rept.  no. 
431)  (AFOSR-TN-58-71 1)  (A F  18(600)498)  AD  207161 

Unclassified 

The  second  part  of  the  present  study  of  the  axlsymmet- 
r'-  stagnation  point  flow  of  a  viscous  and  conducting 
fluid  near  a  spinning  body  is  presented.  A  more  real¬ 
istic  physical  model  is  adopted  in  the  present  case. 

The  compressibility  and  variable  physical  properties 
are  taken  into  Consideration.  In  the  viscous  layer, 
boundary  layer  approximation  is  employed.  Since 
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magnetic  Reynolds  number  Is  postulated  to  be  small, 
mathematical  simplification  of  the  induction  equation 
is,  therefore,  obtained.  (Contractor's  abstract) 


PRI.04:026 

Princeton  U.  l'ept.  of  Aeronautical  Engineering,  N.  J. 

INVESTIGAT.  ON  OF  THE  INTERACTION  OF  A  TURBU¬ 
LENT  BOUNDARY  LAYER  WITH  PRANDTL-MEYER 
EXPANSION  FANS  AT  M-1.88,  by  K.  R.  A.  Murthy  and 
A.  G.  Hammltt.  Aug.  1958  [34]p.  lncl.  Ulus,  dlagrs. 
(Rept.  no.  434)  (AFOSR-TN-58-839)  (AF  18(800)498) 

AD  203081;  PB  144580  Unclassified 

The  interaction  of  expansion  fans  with  a  2-dlmenslonal 
supersonic  turbulent  boundary  layer  at  a  free  stream 
M-1.88  was  investigated.  The  angle  of  expansion  was 
varied  from  5*  to  30*.  Schlieren  photographs  of  the  flow 
pattern  were  taken  to  obtain  an  over-all  picture  of  this 
type  of  Interaction.  Static  pressure  and  total  head  tube 
measurements  were  made  to  study  the  Interaction  In 
detail.  The  method  of  rotational  characteristics  was 
applied  to  the  boundary  layer  velocity  distribution  as  It 
expands  about  a  convex  corner  to  construct  the  flow  field 
and  to  calculate  the  lnviacld  pressure  distribution  near 
the  convex  corner  as  a  better  approach  to  the  problem 
than  the  classical  Prandtl-Meyer  flow.  A  turbulent 
boundary  layer  was  found  to  affect  the  wall  pressure 
distributive  caused  by  a  supersonic  expansion  around  a 
convex  corner  for  about  5  boundary  layer  thicknesses. 
The  effect  of  the  boundary  layer  can  be  predicted  to  a 
first  approximation  by  considering  the  distorted  profile 
ahead  of  the  corner  and  considering  the  boundary  layer 
flow  lnvlscld  through  the  expansion  region.  A  region  of 
high  shear  Is  created  behind  the  corner  which,  in  some 
respects,  has  the  appearance  of  a  new  boundary  layer 
originating  from  the  corner.  (ASHA  abstract) 


PRI.04:027 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

EXPERIMENTAL  STUDIES  AT  MACH  NUMBERS  12  TO 
19  OF  CONICAL  AND  BLUNTED  BODIES  AT  ZERO 
ANGLE  OF  ATTACK,  by  S.  M.  Bogdonoff  and  I.  E.  Var. 
Sept.  1958  [S6]p.  lncl.  Ulus,  dlagrs.  (Repl.  no.  435) 
(AFOSR-TN-58-841)  (AF  18(800)498)  AD  203181; 

PB  143655  Unclassified 

An  experimental  study  on  the  conical  and  blunted  bodies 
was  carried  out  at  Mach  numbers  between  12  and  19  us¬ 
ing  the  Princeton  University  HeUum  Hypersonic  Tunnel. 
Pressure  distributions  and  Schlieren  photographs  were 
obtained  for  bodies  with  cone  half  angles  varying  from 
10*  to  45*.  Comparison  with  the  theoretical  lnviscld  and 
Newtonian  pressures  corrected  for  normal  shock  losses 
were  made.  The  pressures  on  a  body  without  corners 
can  be  predicted  quite  well.  A  corner  at  the  junction  of 
the  nose  section  and  conical  afterbody  results  In  Urge 


variations  between  the  measured  values  and  predicted 
ones.  Hie  pressures  on  the  conical  bodies  were  not  af¬ 
fected  by  the  nose  shape  for  that  part  of  the  body  down¬ 
stream  of  a  station  located  at  li  times  the  nose  blunt¬ 
ness  diameter.  (Contractor's  abstract) 


PRI. 04:028 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

A  CLASS  OF  EXACT  SOLUTIONS  OF  THE  MAGNETO¬ 
HYDRODYNAMIC  NAVIER- STOKES  EQUATIONS,  by 
C.-S.  Wu.  S*pt.  1958  [51]p  lncl.  dlagrs.  tables.  (Rept. 
no.  436)  (AKOSR-TN-58-8w4)  (AF  18(600)498) 

AD  204134  Unclassified 

A  class  of  similarity  solutions  of  the  magnetohydrody¬ 
namic  Navler-Stokes  equations  have  been  found  In  this 
paper  so  that  the  original  differential  system  may  reduce 
to  two  ordinary  differential  equations.  The  equation 
governing  the  velocity  field  appears  to  be  of  first  order 
but  with  a  non-linear  Interaction  term  of  the  magnetic 
Held.  On  the  other  hand,  the  magnetic  Induction  equa¬ 
tion  Is  of  second  order.  Solutions  similar  to  those  ob¬ 
tained  by  Landau  and  Squire  for  non-magnetlc  case  are 
found  by  using  a  perturbation  expansion  of  small  o  (a  Is 
the  ratio  cf  kinematic  viscosity  and  magnetic  viscosity). 
Throughout  the  analysis,  the  Quid  Is  assumed  to  be  In¬ 
compressible,  viscous  and  electrically  conducting.  The 
physical  properties  are  also  postulated  to  be  constant. 
(Contractor's  abstract) 


PRl.04-.029 

Princeton  U.  [Dept,  of  Aeronautical  Engineering]  N.  J. 

CROCCO'S  VORTICITY  LAW  IN  A  NON-UNIFORM  MA¬ 
TERIAL,  by  C.-S.  Wu  and  W.  D.  Hayes.  [1958]  [2]p. 

(AF  18(600)498)  Unclassified 

Published  In  Quart.  Appl.  Math.,  v.  16:  81-82,  Apr.  1958. 

In  the  derivation  of  Crocco’s  vorticlty  law  there  Is  a 
basic  restriction,  that  the  material  In  the  flow  field  be 
uniform,  that  the  flow  be  lsocompositional.  The  purpose 
of  this  note  Is  to  express  the  corresponding  form  of  the 
vorticlty  law  valid  with  non-uniform  material,  such  as  a 
gas  mixture  with  non-zero  concentration  gradients  or  a 
material  In  which  a  chemical  reaction  Is  proceeding. 


PRI. 04:030 

Princeton  U.  [Dept,  of  Aeronautical  Engineering]  N.  J. 

THE  INTERACTI'  >F  SHOCK  WAVES  AND  TURBU¬ 
LENT  BOUNDAI  LAYERS,  by  A.  G.  Hammltt.  [1958] 

[  12]p.  lncl.  Ulus,  dlagrs.  tables,  refs.  (AF  18(600)498) 

Unclassified 
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Published  In  Jour.  Aeronaut.  Sciences,  v.  26:  345-356, 
June  1958. 

A  theory  of  shock-wave  boundary-layer  Interaction  con¬ 
sistent  with  available  experimental  data  can  be  formu¬ 
lated  on  the  basis  of  no  external  mixing  and  no  skin 
friction.  For  shock  waves  not  strong  enough  to  cause 
separation,  the  boundary-layer  properties  behind  the 
Interaction  can  be  calculated.  For  strong  Interactions 
where  large  separated  regions  exist,  the  possibility  of 
the  different  types  of  Interactions  which  have  been  ob¬ 
served  can  be  demonstrated  by  using  the  appropriate 
flow  models  and  describing  the  boundary  layer  as  a  one- 
parameter  family.  For  all  configurations,  the  pressure 
ratio  at  which  separation  occurs  can  be  correlated  by 
a  boundary-layer  form  factor.  (Contractor's  abstract) 


PRI.  14:001 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

A  FLOW  REACTOR  FOR  HIGH  TEMPERATURE 
REACTION  KINETICS,  by  L.  Crocco,  I.  Glassman,  and 
I.  E.  Smith.  June  7,  1957  [7]p.  lncl.  dlagra.  (Rept.  no. 
398)  (AFOSR-TN-57-373)  (AF  18(600)1527) 

AD  132445  Unclassified 

Also  published  In  Jet  Propulsion,  v.  27:  1266-1267, 

Dec.  1957. 

A  flow  reactor  Is  described  which  was  designed  for  the 
study  of  reaction  kinetics  of  propellants  at  high  tempera¬ 
tures.  The  reactor  consists  of  a  stainless  steel  tubular 
duct  In  which  a  high-temperature  stream  of  inert  gas 
flows.  A  cold  stream  of  monopropellant  or  fuel-oxidizer 
mixture  Is  mixed  rapidly  with  the  inert  gas.  The  reac¬ 
tion  begins  downstream  of  the  Injection  point  and  con¬ 
tinues  until  all  components  are  consumed.  By  Introduc¬ 
ing  only  a  small  quantity  of  the  reactants  compared  with 
the  mass  flow  of  carrier,  the  temperature  decrease  re¬ 
sulting  from  the  mixing  of  the  2  streams  and  the  tem¬ 
perature  increase  due  to  the  exothermic  reaction  are 
small.  The  rate  of  decomposition  of  ethylene  oxide  with 
either  N  or  He  as  the  carrier  gas  was  determined.  The 
tubular  duct  was  heated  electrically  to  maintain  a 
constant  temperature.  The  Inert  gas  was  heated  to  the 
same  temperature.  The  test  fuel  Injection  section  of  the 
duct  consisted  of  a  sharply  convergent  section  followed 
by  a  parallel  throat  0.75  in.  In  diameter  and  about  1.5 
In.  long.  Four  small-bore  injection  tubes  branching 
from  a  common  manifold  carried  the  fuel.  They  were 
arranged  so  that  the  streams  Issuing  from  them  impinged 
on  one  another  to  create  a  region  of  high  turbulence. 

The  gas  mixture  was  brought  back  to  the  duct  by  a  15* 
diffuser.  The  course  of  the  reaction  was  followed  by 
an  axially  transverstng  probe  with  a  Pt-Pt/Rh  thermo¬ 
couple.  The  temperature  record  covered  the  range 
from  1020"  to  1100*K.  The  mean  velocity  of  the  gas 
stream  was  1520  cm/sec  or  66  msec/meter  of  duct. 

The  activation  energy  of  the  ethylene  oxide  reaction  was 
42  to  44  kcal/mol.  • 


PRI.  14:001  -  PRI.1«:003 


PRI.14:002 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

THE  KINETICS  AND  MECHANISM  OF  ETHYLENE 
OXIDE  DECOMPOSITION  AT  HIGH  TEMPERATURES,  by 
L.  Crocco,  I.  Glassman,  and  I.  E.  Smith.  Apr.  10,  1958 
[19]p.  lncl.  dlagrs.  refs.  (Rept.  no.  416)  (AFOSR-TN- 
58-273)  (AF  18(600)1527)  AD  154174;  PB  131932 

Unclassified 

Also  published  In  Jour.  Chem.  Phys.,  v.  31:  506-510, 

Aug.  1959. 

A  flow  reactor  has  been  built  to  study  combustion 
processes  in  rocket  motors  and  for  systems  that  have 
reaction  times  from  1  to  100  msec.  This  reactor  has 
been  evaluated  by  means  of  this  study  of  the  kinetics  of 
the  decomposition  of  ethylene  oxide  in  the  temperature 
range  from  900’K  up  to  its  decomposition  temperature. 
The  experiments  were  conducted  with  N  as  the  inert 
carrier  gas,  but  Ar  and  COj  were  also  used.  A.  wide 

range  of  flow  velocities  were  used  In  order  to  spread 
the  reaction  zone  over  a  suitable  distance.  The  overall 
reaction  rate  constant  was  evaluated  assuming  first 
order  kinetics  and  a  free  radical  mechanism  for  the 
decomposition  process.  The  data  were  also  evaluated 
with  0.5,  3/2,  and  second-order  determinations  to 
establish  the  sensitivity  of  the  procedure.  The  cal¬ 
culated  activation  energy  of  the  reaction  was  42  a  2 
kcal/mol.  Experiments  conducted  with  various  inerts 
as  the  carrier  gas  in  the  flow  reactor  Indicated  that  the 
overall  decomposition  characteristics  of  the  ethylene 
oxide  are  Independent  of  the  flow  rate,  concentration, 
and  the  variety  of  the  Inert  used. 

PRI.14:003 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

PRELIMINARY  STUDY  OF  THE  UGHT  SCATTERING 
FOR  DETERMINATION  OF  SIZE  DISTRIBUTIONS  IN 
BURNING  SPRAYS,  by  R.  A.  Dobbins.  July  15,  1958, 

54p.  incl.  Ulus,  dlagrs.  table,  refs.  (Rept.  no.  430) 
(AFOSR-TN- 58-822)  (AF  18(600)1527)  AD  202906; 

PB  138169  Unclassified 

A  research  program  was  undertaken  to  study  the  de¬ 
tails  of  the  combustion  processes  which  occur  within 
the  liquid  propellant  rocket  motor.  The  aim  of  the  pro¬ 
gram  Is  to  gain  information  on  the  relationship  of  the 
physical  ai.d  chemical  properties  of  the  propellant  com¬ 
bination  to  (a)  the  problem  of  scaling  rocket  motor  de¬ 
signs,  and  (b)  the  problem  of  instability  of  the  power- 
plant.  The  experimental  method  which  will  be  used  to 
implement  this  program  consists  of  Injecting  a  mono¬ 
propellant  fuel  into  the  hot  products  of  combustion 
formed  by  the  fuel  itself  in  a  slave  rocket  motor.  The 
study  will  be  expanded  to  include  the  bipropellant  case 
of  fuel  and  oxidizer  after  some  experience  is  gained 
with  the  more  simple  monopropellant  case.  The 
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PRI.  14:004;  PRt.  15:001; 

PRI.  16:001,  002 

Instrumentation  of  the  test  section  of  the  apparatus 
offers  problems  which  warrant  study  in  themselves.  The 
determination  of  the  droplet  size  distributions  of  a  burn¬ 
ing  spray  is  one  of  the  first  factors  meriting  attention. 
Accordingly,  a  study  was  made  of  methods  which  might 
be  applicable  to  follow  the  variation  of  particle  size 
distributions  in  sprays  undergoing  evaporation  in  the 
presence  of  combustion.  (Contractor's  abstract) 


PRI.  14:004 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

A  STUDY  OF  THE  KINETICS  OF  THE  HYDROGEN- 
OXYGEN  REACTION  IN  A  NEW  FLOW  REACTOR,  by 
R.  J.  Swlgart.  Aug.  15,  1958  [79]p.  incl.  illus.  dlagrs. 
table,  refs.  (Rept.  no.  432)  (AFOSR-TN-58-823) 

(AF  18(600)1527)  .AD  202907  Unclassified 

A  study  of  the  kinetics  of  the  hydrogen-oxygen  reaction 
in  the  presence  of  large  concentrations  of  nitrogen  was 
made  in  a  new  type  flow  reactor  under  conditions  which 
yielded  data  applicable  to  combustion  processes  in  a 
rocket  motor  or  ramjet  combustor.  The  investigation 
was  carried  out  over  a  temperature  range  from  900  to 
1000*K.  Initial  hydrogen  molar  concentrations  varied 
from  0.00826  to  0.0166  and  initial  oxygen  molar  concen¬ 
trations  varied  from  0.0075  to  0.1975.  A  global  reaction 

dCjj  CH 

rate  equation, _ !  *  k  _ ?_  i, 

dt  <co2> 

[where  C  concentration  in  mol/1  and  k  specific  re¬ 
action  rate  constant],  was  found  to  correlate  the  data 
over  the  temperature,  velocity,  and  concentration  ranges 
studied.  The  specific  reaction  rate  constant creased 
and  the  activation  energy  and  ignition  lag  times  de¬ 
creased  as  duct  diameter  decreased.  Thus,  a  strong 
catalytic  reaction  on  the  reactor  wallr  was  indicated. 
Evidence  of  a  chain  breaking  wall  reaction  was  observed. 
Activation  energies  of  34.2  kcal/mol,  33.4  kcal/mol  and 
25.2  kcal/mol  were  obtained  for  the  2  in.,  1-1/2  in.,  and 
1  in.  duct  respectively  when  air  was  used  as  the  oxygen 
source.  The  activation  energy  of  the  reaction  in  the  2  in. 
duct  decreased  when  part  of  the  excess  oxygen  was 
replaced  by  nitrogen.  (Contractor's  abstract) 


PR1.15:001 

Princeton  U.  (Dept,  of  Aeronautical  Engineering]  N.  J. 

THE  SHOCK  TUBE  AS  A  TOOL  FOR  SOLID  PROPEL¬ 
LANT  IGNITION  RESEARCH,  by  M.  Summerfield  and 
H.  F.  McAlevy  ID.  (1958)  (4]p.  incl.  illus.  dlagrs. 
(AFOSR-TN-58-957)  (AF  49(638)411]  AD  162276 

Unclassified 

Alsu  published  in  Jet  Propulsion,  v.  28:  478-481, 

July  1958. 


The  fundamental  problem  of  the  solid  propellant  ignition 
process  is  to  clarify  the  mechanism  by  which  the  solid 
surface  begins  to  burn.  The  relative  roles  in  Ignition 
initiation  of  heat  transfer,  chemical  reaction  at  the  sur¬ 
face  and  radiation  absorption  are  still  unknown.  By  means 
of  a  shock  tube  it  Is  possible  to  ignite  a  solid  propellant 
under  controlled  conditions  to  study  the  purely  thermal 
process.  This  paper  describes  the  design  and  operation 
of  a  shock  tube  being  used  for  this  purpose  and  presents 
some  preliminary  results.  (Contractor's  abstract) 


PRI.  16:001 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

SIMPLE  VORTIC1TY  LAWS  IN  MAGNETOHYDRO¬ 
DYNAMICS,  by  C.-S.  Wu.  Nov.  1958,  17p.  (Rept.  no. 
445)  (AFOSR-TN-58-1044)  (AF  49(638)465)  AD  231173; 
PB  157730  Unclassified 

Some  simple  vortlclty  laws  in  magnetohydrodynamics 
were  derived.  The  discussions  Include  the  generalized 
Crocco's  vorticity  law  (ZAMM,  v.  17:  1-7,  1937)  and 
Llghthill's  vorticity  expression  (Jour.  Fluid  Mech.,  v.  2: 
1-32,  1957)  behind  3-dlmenslonal  shock  wave.  Finally, 
a  generalization  of  Hayes  dynamic  derivation  of  vorticity 
jump  across  a  gas  dynamic  discontinuity  is  obtained. 
(Contractor's  abstract) 


PRI.  16:002 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

ON  THE  FLOW  OF  GASES  UNDER  NEARLY  FREE 
MOLECULAR  CONDITIONS,  by  D.  R.  Willis.  Dec.  1958, 
lv.  incl.  dlagrs.  tables,  refs.  (Rept.  no.  442)  (AFOSR- 
TN-58-I093)  (AF  49(638)465)  AD  207594;  PB  149677 

Unclassified 

Boltzmann's  equation  is  transformed  into  an  Integral 
equation,  and  an  iterative  method  of  solving  for  the  dis¬ 
tribution  function  is  proposed.  This  method  is  shown 
to  give  the  correct  solution  for  the  problem  of  linearized 
Couette  flow,  in  contrast  to  several  other  proposed 
methods  which  are  also  examined.  If  the  iteration  com¬ 
mences  with  the  free  molecular  distribution  function,  it 
appears  that  one  iteration  is  sufficient  to  give  the  distri¬ 
bution  function  for  nearly  free  molecular  conditions.  The 
method  of  first  collisions  is  shown  to  be  an  approximate 
method  of  calculating  this  iterate.  It  is  valid  when  the 
free  stream  Mach  number  is  high  and  the  body  tempera¬ 
ture  is  comparable  to  the  free  stream  stagnation  tempera¬ 
ture.  The  method  is  applied  to  various  geometries  and 
results  presented  for  the  corrections  to  the  free  molecular 
macroscopic  quantities  at  the  body.  There  is  found  to  be 
a  marked  effect  of  both  body  temperature  and  free  stream 
Mach  number.  (Contractor's  abstract) 
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PRI. 16:003 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

HYPERSONIC  VISCOUS  FLOW  PAST  A  BLUNT  BODY 
WITH  AN  APPLIED  MAGNETIC  FIELD.  PART  I,  by 
C.-S.  Wu.  Nov.  1958  [27]p.  (Rept.  no.  443)  (AFOSR- 
TN-58-1125)  (AF  49(638)465)  AD  231174 

Unclassified 

This  la  the  first  portion  of  the  present  study  on  the 
hypersonic  viscous  effect  flow  past  blunt-nosed  bodies 
with  hydromagnetlc  Interaction.  Local  similarity  solu¬ 
tions  of  flow  field  and  temperature  distribution  have 
been  found  near  the  stagnation  point  region.  The 
discussions  may  be  grouped  Into  two  parts;  the  two- 
dimensional  problem  (circular  cylinder)  and  the  axisym- 
metrlcal  problem  (sphere).  (Contractor's  abstract) 


PRI.  16:004 

Princeton  U.  Dept,  of  Aeronautical  Engineering,  N.  J. 

A  NOTE  ON  THE  PRESSURE  DISTURBANCE  AT 
GROUND  LEVEL  CAUSED  BY  HIGH-FLYING  SUPER¬ 
SONIC  AIRCRAFT,  by  N.  C.  Freeman  and  S.  K.  Lam. 

Dec.  1958  (lljp.  incl.  dlagr.  (Rept.  no  444)  (AFOSR- 
TN-58-1127)  (A F  49(638)465)  AD  207781 

Unclassified 

The  pressure  disturbance  or  bang  produced  on  the 
ground  by  a  high-flying  supersonic  aircraft'  Is  studied. 
The  main  Interest  Is  (1)  to  assess  the  effect  of  the  non- 
unlformlty  of  the  atmosphere  In  attenuating  the  waves 
from  the  aircraft,  and  (2)  to  relate  this  to  some  gross 
parameters  of  the  aircraft.  Th»  linear  supersonic  flow 
theory  Is  used  to  compute  the  pressure  disturbance  at  a 
large  distance  from  the  aircraft  and  the  attenuation  of 
tills  disturbance  through  a  Rand  standard  atmosphere  Is 
computed  by  a  simple  application  of  Whltham’s  theory. 
Formulas  for  either  a  lift-controlled  or  shape-conti  oiled 
bang  art  given  as  s  function  of  the  gross  parameters  of 
the  aircraft  such  as  flight  Mach  number,  altitude,  sire 
slenderness  ratio,  Hit  coefficient,  and  certain  design 
factors  which  depend  on  rather  detailed  knowledge  of 
the  aircraft.  (Contractor's  abstract) 


PRI.  17: 001 

Princeton  U.  Dept,  of  Chemistry.  N.  J. 

TRANSITION  PROBABILITIES  FOR  THE  ROTATING 
MORSE  OSCU  1.4 TOR  WITH  AN  EXPONENTIAL 
DIPOI.E  MOMENT,  by  D.  Garvin.  leb.  5.  195H.  5p. 
(AFOSR-TN-58-95)  (AF  18(603)134)  AD  148144 

Unclassified 

Transition  matrix  expressions  are  given  for  the  M  >rse 
oscillator  on  the  assumption  that  the  dipole  moment,  as 
a  function  of  lnternuclear  distance,  may  be  described 


by  rational  analytical  expressions.  These  expressions 
reproduce  the  usual  qualitative  representation  of  this 
quantity  much  more  closely  than  a  limited  power  series 
and  require  only  slightly  more  computational  labor. 
(AS7IA  abstract) 


PRI.l  7:002 

Princeton  U.  Dept,  of  Chemistry,  N.  J. 

TRANSITION  PROBABILITIES  FOR  THE  MORSE 
OSCILLATOR  WITH  A  CUBIC  DIPOLE  MOMENT,  by 
D.  Garvin.  Feb.  17,  1958,  7p.  (Technical  note  no.  2) 
(AFOSR-TN-58-146)  (AF  18(603)134)  AD  152173; 

PB  135074  Unclassified 

A  series  of  formulae  are  recorded  for  transition  prob¬ 
ability  matrix  elements  for  the  non-rotating  Morse 
oscillator  suitable  for  use  with  linear,  quadratic  and 
cubic  dipole  moment  expressions.  These  represent  a 
re-formulation  of  the  results  obtained  by  Heaps  and 
Herzberg  for  the  case  of  the  quadratic  dipole  moment 
expression,  and  an  extension  to  the  cubic  integral.  These 
formulae  were  derived  using  the  factorization  technique 
developed  by  Infeld  and  Hull  and  used  by  them  to  obtain 
the  linear  integral.  A  direct  extension  of  the  procedures 
explained  by  them  yields  the  quadratic  and  cubic  Integrals. 
The  expression  for  the  quadratic  Integral  yields  the  same 
specific  formulae  for  particular  transitions  as  those  ob¬ 
tainable  from  the  work  of  Heaps  and  Herzberg.  The  cubic 
Integral  has  been  checked,  for  several  specific  cases, 
against  the  results  of  Herman  and  Rubin.  The  principal 
advantage  of  the  expressions  Is  that  the  computational 
labor  Involved  In  the  evaluation  of  transition  moments 
for  the  higher  'overtone'  bands  is  markedly  reduced  from 
that  required  when  the  other  sets  are  used.  In  addition, 
certain  approximations  permit  rapid  computation  with 
little  loss  in  accuracy.  (Contractor's  abstract) 


PRI.l  7:003 

Princeton  U.  Dept,  of  Chemistry,  N.  J. 

A  SPECTROSCOPIC  INVESTIGATION  OF  THE  NITRIC 
OXIDE-OZONE  REACTION,  by  J.  C.  Greaves  and  D. 
Garvin.  July  17.  1958  (22)p.  incl.  diagrs.  tables,  refs. 
(Technical  note  no.  3)  (AFOSR-TN-58-744)  (AF  18- 
(603  1341  AD  201510  Unclassified 

Also  published  in  part  in  Jour.  Chem.  Phvs.,  v.  3C-  348- 
149,  Jan.  1959.  Untie  varies! 

The  spectrum  of  the  emission  accompanying  the  reaction 
of  nitric  oxide  with  ozonized  oxygen  containing  4  1  ozone 
has  been  recorded  photographically  between  5900  and 
10650A.  but  lias  not  yet  been  successfully  analyzed.  A 
complex  system  >f  unresolved  bands  is  observed  over¬ 
lying  an  apparent  continuum.  Hie  emitter  res;  nslble 
for  the  bands  is  believed  t  be  an  exeited  nitrogen 
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dioxide  molecule  funned  In  the  reaction: 

NO  .  0,j  - >  NG9  .  0 

From  tlm  jioHltlnn  of  the  short  wavelength  limit  of  the 
.spectrum,  it  is  apparent  that  some  of  the  nitrogen  di¬ 
oxide  molecules  which  are  formed  carry  away  nearly 
100'?  of  the  energy  of  reaction.  There  is  thus  a  large 
non-equilibrium  distribution  of  energy  in  the  reaction 
'/.one.  (Contractor’s  abstract) 

PHI.  17:004 

Princeton  U.  Dept,  of  Chemistry,  N.  .1. 

C1IKMICA1  ,!,Y  INDUCED  VIB RATIONAL  EXCITATION: 
A  STUDY  OF  HYDROXYL  RADICALS  FORMED  IN  THE 
1!  i  Oj  ATOMIC  FLAME,  by  D.  Garvin.  Nov.  20,  1058, 

tv.  inel.  diagrs.  tables,  refs.  (Technical  note  no.  4) 

(A  FOSR-TN-58-107G)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(603)134  and 
National  Bureau  of  Standards  under  C.SO-680-56-30) 

AD  207455  Unclassified 

Presented  at  meeting  of  tiie  Phys.  and  Inorg.  Chem. 

Div.  of  the  Amer.  Chem,  Soc.,  Miami,  Fla.,  Apr.  7-12, 
1957. 

Abstract  published  in  131  st  meeting  of  the  Amer.  Chem. 
Soc.  Abstracts  of  Papers,  1957,  p.  15-R. 

Also  published  in  .lour.  Amer.  Chem.  Soc.,  v.  81:  3173- 
3179,  July  5,  1959. 

The  vibrational-rotational  spectrum  of  the  hydroxyl 
radical  in  its  electronic  ground  state  was  determined 
in  the  visible  and  near  infra-red  region.  Line  systems 
in  twenty-seven  vibrational  bands  have  been  Identified. 
Intensities  of  lines  in  eighteen  bands  are  reported.  No 
evidence  oi  a  Boltzmann  distribution  of  rotational  ener¬ 
gies  among  these  chemically  produced  radicals  was 
found.  The  vibrational  band  intensities  show  an  inter- 
elationship  that  is  not  consistent  with  prediction  based 
on  the  Morse  Oscillator  transition  moment  expressions. 
Further  developments  are  needed  in  the  theoretical 
models  used  for  the  interpretation  of  high  "overtone" 
vibrational  transitions.  (Contractor's  abstract) 

P  171.06:006 

Princeton  U.  [Dept,  of  Mathematics]  N.  J. 

GENERALIZED  SECOND  ORDER  DIFFERENTIAL 
OPERATORS  AND  THEIR  LATERAL  CONDITIONS,  by 
W.  Feller.  [1957]  [10]p.  [  AF  18(600)1379] 

Unclassified 

Published  in  Illinois  Jour.  Math,,  v.  1:  459-504,  Dec. 

'1957';  ~ 

Let  m  be  a  (finite  or  infinite)  regular  positive  measure 


on  a  real  Interval  I,  vanishing  on  no  sublnterval,  and 
let  x  be  ai.  everywhere  positive  continuous  function. 

’Ihe  author  studies  the  operator  A  f  -  o’  D  d  I)  <■  f. 

ip  m  x 

continuing  the  work  on  second-order  operators  that  he 
originally  undertook  in  connection  witli  diffusion  proc¬ 
esses  (Ann.  Math.,  v.  01:  90-105,  1955).  The  differentia¬ 
tion  D  is  in  the  sense  of  Radon-Nikodym.  The 

operator  A  „  is  considered  to  lie  densely  defined  either 
1  2 

on  the  space  L  (m,  I)  of  m-squarc-lntegrable  functions, 

9 

or  else  on  the  space  C (I)  of  continuous  functions.  In  L  , 
when  m  is  finite,  Feller  allows  the  end-points  of  I  to 
carry  positive  weights,  and  in  so  doing  defines  conditions 
on  A  from  which  the  classical  boundary  conditions  are 

obtained  as  a  degenerate  limiting  case.  For  particular 
absolutely  continuous  m  and  suitable  function-multipliers 
and  changes  of  variable,  Feller’s  operator  represents 
locally  the  most  general  classical  ordinary  linear  sccond- 

2 

order  differential  operator  D^  +  gD^  4  h.  And  for 

singular  or  discontinuous  m  it  includes  various  non- 
classical  cases  previously  treated  singly  by  ad  hoc 
methods.  The  theory  of  A  contains  in  a  simple  and 

elegant  form  the  essentials  of  the  traditional  Sturm- 
Liouvllle  and  Weyl-Stone  second-order  theory. 

PRI.  06:007 

Princeton  U.  [Dept,  of  Mathematics]  N.  J. 

ON  THE  INTRINSIC  FORM  FOR  SECOND  ORDER  DIF¬ 
FERENTIAL  OPERATORS,  by  W.  Feller.  [1958]  [I8]p. 

[  AF  18(600)1379]  Unclassified 

Published  In  Illinois  Jour.  Math.,  v.  2:  1-18,  Mar.  1958. 

Let  I  be  an  open  Interval,  and  for  each  open  subinterval 
J  let  Aj  be  a  lion-trivial  linear  operator  with  domain 

and  range  both  contained  In  the  space  C(J)  of  all  con¬ 
tinuous  functions  on  J.  Suppose  also  that  if  K  Is  an  open 
subinterval  of  J  and  If  g  t  C(K)  is  the  restriction  of  some 
f  In  the  domain  of  AJt  then  g  belongs  to  the  domain  of 

AK  and  A  Is  the  restriction  of  AJ{  (but  allow  the  do¬ 
main  of  AK  to  be  perhaps  larger  than  the  restriction  of 

the  domain  of  A  ).  This  coherent  collection  of  A,  defines 
J  J 

an  operator  A  of  local  character.  Example:  An  ordinary 
linear  differential  operator  with  continuous  coefficients 
(and,  say,  leading  coefficient  nowhere  zero).  Among  these 
classical  operators  the  "pure”  second-order  ones, 

2 

aD  +  bD  ,  have  a  characteristic  minimum  property:  if  f 
in  the  domain  of  A  has  a  local  minimum  at  x,  then 
(Af)(x)  i  0.  In  a  definitive  sequence  of  papers  (Ann. 

Math.,  v.  61:  90-105,  1955;  Comm.  Pure.  Appl.  Math,, 
v.  8:  203-216,  1955;  Proc.  Conf.  on  Differential  Equations, 
Univ,  of  Maryland,  1956,  p.  251-270;  Illinois  Jour.  Math., 
v.  1:  459-504,  1057),  Feller  has  invented  and  studied  the 
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'  i ' 1 ' ■' f  ■  r  !  '  1  \  Hi  s !  !i;ilui'.i  l{;,  r.<  i  :<■  \\\ \ j /rj;  ,i  | i'  ibj), 

•  llH'  1 1  j  1 1  ( ’  f  : ;  l  S  l  .S  !!!  x  ;||'r  y !  |*  i  ( '  tl  v  Mlf  ill'll «  .Jit'  ;|||(j 

!p!  >■! !!.■•;: I  b.  «. li ■  1 « ■  rni iiit'i  I  hy  Hie  < >|  ■  i * r; i  b  i  r.  Altlmui’h  m 
" i ■ ' Ir.i vt»  jumps,  x  Is  rnntihuuu.s  ;uul  r;n  thus  servo  t.n 
p;t  r.i  im-t  !.!  !ii  1  '  1  i \  (i*'  the  p.  resent  papur,  it  is 
; >\eti  that  any  aj'i'ratnr  A  n(  hica!  cliar;u‘tei'  with  the 
: u i 1 1 1 in vi in  j.i ia >\ a* r ! y  [has  an  extensimi  that)  eijua.ls  .some 
l\,.  1 1  r ■- lY tiled  i 'ii!y  that  A  has  (-in  each  snbiiitervril)  a 

'*• -Hi nu'iisi- -na  1  nullspare.  And  in  any  I'Vent  it  Is  proven 
that  A  is  D  D  an  the  ■  ■prn  set  >!'  “rer.uiar"  pnint.s  of  I, 

Ihji  ■  ley.ene ra ti.’s  t?1  a  t ii’St -  erdi 1  r  operator  at  the  "slnp.u- 
!ar"  points.  In  7-9,  Ihero  is  rha  raid erl/ed  hy  means 
oi  a  weaker  mini  mum  property  the  operator 
-1,  -1 

hMl  D  *.*  any  nowlmre-zaaro  okmuMit  of  the  null- 

i) 

■  i  ■  a  ■  ■  i  i  that  naturally  I’.enerali'/es  a  I)"  i  id.)  ♦  c.  In  -5'  10 
three  examples  are  provided  that  are  of  i>reat  help  in 
understandini'  his  fivefold  elassi fi ration  of  singular 
P'duts.  (Math..  Hev.  abstract) 

Hi. 08:008 

rinceton  V,  M)ept.  of  Mathematics |  N.  J. 

A  SHFCTAI.  INTFUHAF  TH ANS FORM ATION  IN 
KUU.IUFAN  SHACK,  by  S.  Buchner  and  'I'.  Kawata. 
i  lOfdlj  ;  0  ] P .  j  A  V  1  B(()00)  1379]  Unclassified 

Published  lit  Ann.  Math.,  v.  08:  150-158,  July  1958. 

The  authors  consider  limits  of  the  form 

1  i n i  T*'  ‘  fox , .  ■  •  * ,  x .  ) K  (T’x , ,  •  •  • ,  Tx,  ) dx .  •  ♦  •  dx.  , 

1  k  1  k  1  k 

’k 

wlmro  Kj.  is  the  k -dimensii mal  Kuclidean  space,  and 
the  kernel  K  Is  of  the  form 

i.;,,..  ,,k)  -k()(V,  \ )  ,n j  Kj(y, 

i  a  eh  K.  U  0,  1.  10  ladni’,  the  Fourier  transform  of 

;i  la  .undefi  fund  ion  in  F  ^  (—  ,  ■’  i.  A  typical  result  is 
that  die  above  limit  has  the  value  (2^1  f (0,  0,  0), 

where  r  is  a  constant  depending;  k,  if  f  is  continuous 
and  in  1 .  ^  ( K,  )  and  if  the  Fourier  transform  of  f  is  in 
1  jiF^b  Flit  techniqueH  of  proof  are  fairly  standard 

!■  'inner  transformation  tiadmhjues.  ’Die  authors  also 
<•  reader  imnora  1  i /.a t i ons  of  those  results  to  kernels 
v/h  'Sf  depefi-donce  on  T  Is  more  complex.  (Math.  Hev. 
abstract  '■ 
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( ‘nip  !Nbd  ,( )[]\  ()  PF  WATKINS  AND  OBSTRUCTIONS  TO 


KXTKNI MNlj  '  '<  INTINI  '(  MIS  F  I.'NCTK  INS,  by  N.  K. 

St,<Biiroi|,  <  a  j  ] ! 1  i.juluHi  I  .(‘cliii’e.  Any.  1057,  fiOp.  Incl. 

iliac,  rn,  (A  If  lb'll  -  TN-  57-54H)  (AF  1 8((i00)14l)4) 

ap  i rmnrej  unclassified 

A  discussion  Is  presented  of  the  extension  problem  and 
methods  of  rindlnc,  .sulutlon.s  In  special  cases.  The 
problem  is  itf'Si' r  lbq.il  and  liy  the  homolocy  theory,  trans¬ 
formed  Into  an  algebraic  problem.  Amonc,  tlie  examples 
of  extensi  m  problem  solutions  are  the  Urysohn  lemma, 
the  use  of  the  cohomology  rinc  to  arrive  at  a  decision, 
and  a  retraction  problem  solved  by  the  squaring  opera¬ 
tions.  To  explain  the  geometric  aspeets,  the  concept  of 
hnmotupy  Is  studied,  biftini'.  problems  are  Illustrated 
by  the  solution  of  the  monndromv  theorem.  The  classi- 
fieation  theorems  ot  llopf  and  Hurcwiez  are  pointed  out 
as  certain  restricted  situations  where  homolocy  and  co¬ 
homology  are  adequate?  to  solve  the  homotopy  classifica¬ 
tion  problem.  A  method  to  prove  these  results  Is  the 
obstruction  theory  Introduced  by  Eilenberg.  The  methods 
of  constructing  cohomolocy  operation  are  described  witli 
particular  attention  to  the  cup  product  which  elves  the 
rinc  structure.  The  squaring  operations  arc  defined  with 
their  properties  and  reduced  power  operations  given. 
Another  approach  to  rohomology  operations  is  the  use 
of  tl io  Eilonberg-MaeLanc  complexes.  A  brief  review  of 
the  research  done  on  the  semi-simpllcial  complexes  1h 
presented.  The  theorem  of  Hold  and  Thom  brines  together 
the  2  methods  of  obtaininc  cohomolocy  operations.  Spaces 
with  2  nonzero  homotopy  croups  are  discussed:  the 
Postnikov  systems  take  in  spaces  with.  J  or  more  such 
croups. 


PHI.  1(1:002 

Princeton  U.  Dept,  of  Mathematics,  N.  J. 

ON  Tl  I K  HOMOLOGY  OF  K(tr,  n),  by  J.  C.  Moore. 

(1057]  [3]p.  (AF  18(800)1404)  Unclassified 

Published  In  Proe.  Nat'l.  Acad.  .Sciences,  v.  43:  409-411. 
May  11157. 

A  definition  is  Riven  of  some  little  constructions  in 
the  fashion  of  Cartan  which  enable  the  computation  of  the 
homolocy  of  the  complexes  K(ff,  n)  of  Kilcnberc  and 
Mac  Lane  for  finitely  cencrated  croups  a.  Using  these 
constructions,  some  properties  of  the  homolocy  and 
cohomolocy  of  K(r,  n)  can  be  derived.  One  of  the  main 
points  about  these  constructions  is  that  they  are  construc¬ 
tions  over  the  rinc  of  p-adic  Integers,  and  not,  as 
usual  in  topology,  constructions  over  the  integers  7.,  or 

the  Integers  modulo  it,  7.  . 

n 
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Princeton  U.  [Dept,  of  Mathematics]  N.  ,1. 

ON  c.s.s.  CATEGOHIKS,  by  D.  M.  Kail.  |1957|  [13]p. 

Incl.  refs.  (A  F  18(000)1494)  Unclassified 
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Published  in  Bol.  Soc.  Mat.  Mexieana,  Series  n,  v.  2: 
82-94,  Oct.  1947. 

The  purpose  of  this  paper  is  to  obtain  for  c.s.s.  cate¬ 
gories  (described  in  item  no.  PRI.18:004)  analogues  of 
(1)  the  homotopy  extension  and/or  covering  theorems, 
and  (2)  a  theorem  of  J.  H.  C.  Whitehead.  The  Whitehead 
theorem  asserts  that  a  map  is  a  homotopy  equivalence 
if  and  only  If  it  induces  Isomorphisms  of  ail  homotopy 
groups.  The  main  tool  in  these  investigations  is  a  func- 

V 

tor  from  the  c.s.s.  category  C  to  the  usual  category 
of  c.s.s.  complexes,  which  allows  one  to  transfer  most 
of  the  old  definitions  to  the  new  context. 

PHI. 18:004 

Princeton  U.  [Dept,  of  Mathematics]  N.  J. 

ON  THE  HOMOTOPY  RELATION  FOR  c.s.s.  MAPS,  by 
D.  M.  Kan.  ]  1957]  [7lp.  (AF  18(600)1494) 

Unclassified 

Published  in  Bol.  Soc.  Mat.  Mexieana,  Series  H,  v.  2: 
74-81.  Oct.  1957. 

A  c.s.s.  complex  is  a  collection  of  sets  together  with  a 
collection  of  maps  between  the  sets  satisfying  certain 
identities.  A  c.s.s.  group  is  a  collection  of  groups  to¬ 
gether  with  a  collection  of  homoniorphisms  between  the 
groups  satisfying  certain  identities.  I.et  C  be  any  cate¬ 
gory  and  V  the  category  consisting  of  the  simplexes  of 
the  semlslmplieial  theory  and  the  c.s.s.  maps  between 
V 

them:  then  C  denotes  the  category  whose  objects  are 
contravanant  functions  K:V— .C  and  that  for  two  objects 

k.I  »(■'  a  map  f  K— *i.  is  a  natural  transformation.  The 
V 

functi  mi  category,  C  ,  is  called  the  c.s.s.  category  over 
C.  if  C  all  >ws  a  notation  of  sum  (generalizing  the  idea 

f  uni  mi),  then  the  c'  notion  of  homotopy  can  be  defined. 
Tlie  following  sufficient  condition  it  established:  let  C 

V  V 

and  I)  lie  cater  Ties  with  sums  and  letd  :C  — «D  be  a 
c.s.s.  fund  ir.  Then  t-  maps  the  homotoplc  maps  over 
l'  Into  maps  linmntuptr  over  D. 


I  HI.  18  005 

i  rniceton  l'.  Dept.  >f  Mathematics,  N.  J. 

roliOMOI  OtiY  OPERATIONS  DERIVED  EitOM  CYCLIC 
OPOLPS,  by  N.  E.  Steenrwl  and  E.  Thomas.  [1957] 

24  p.  A  i  IHif-OOt  14941  Unclassified 

1'  I  ..st.e.l  m  Commentarll  Matiieinatlcl  Helvetlci,  v.  32: 

;:y  15X1957. 

\n  in.;  r  >vt-d  result  is  presented  for  the  getieratlon  of 
the  c  Mi  :i:  .lorv  ;  t  rillions  railed  tiie  reduced  powers 
which  are  ass  dated  with  s  one  permutation  group.  The 


•  •••••• 


generation  set  required  in  the  present  analysis  consists 
of  the  Steenrod  cyclic  reduced  powers  and  the  Pontrjagin 
pth  powers  as  compared  with  a  larger  set  of  5  opera¬ 
tions  previously  employed,  (See  item  no.PRI.18:006). 


PRI.18:006 

Princeton  U.  Dept,  of  Mathematics,  N.  J. 

COHOMOLOGY  OPERATIONS  DERIVED  FROM  THE 
SYMMETRIC  GROUP,  by  N.  E.  Steenrod.  [1957]  [24]p. 
incl.  diagrs.  refs.  (AF  18(600)1494)  Unclassified 

Published  in  Commentarll  Mathematlcl  Helvetlci,  v.  31: 
195-218,  1957. 

A  full  account  is  given  of  a  new  method  by  Steenrod  of 
defining  the  reduced  pth  power  cohomology  operators  and 
Illustrating  the  relations  In  the  basic  properties  of  these 
operators.  If  G  Is  any  permutation  group,  then  each  ho¬ 
mology  class  of  G  determines  a  cohomology  operation. 
There  are  relations  of  dependence  between  various  co¬ 
homology  operations  so  obtained,  and  In  the  present  pa¬ 
per  two  specific  relations  are  discussed.  If  G  Is  of  de¬ 
gree  n,  then  a  homology  class  of  G  gives  the  same  oper¬ 
ation  as  does  its  image  in  the  full  symmetric  group  of 
degree  n.  It  Is  also  shown  that  the  totality  of  cohomol¬ 
ogy  operations  based  on  the  full  symmetric  group  of  de¬ 
gree  n  is  generated  by  a  subset  consisting  of  those 
operations  based  on  cyclic  permutation  groups  of  prime 
orders  and  degrees. 


i'RU8:007 

Princeton  U.  [Dept,  of  Mathematics]  N.  J. 

COHOMOLOGY  OPERATIONS,  by  N.  E.  Steenrod. 

[1956]  [2l]p.  incl.  refs.  (AF  18(600)1494)  Unclassified 

Published  in  Intemat’l.  Symposium  on  Algebraic  Topol¬ 
ogy,  Mexico  City  (Aug.  1956),  Mexico  City,  National  U. 
of  Mexico,  1958,  p.  165-165. 

An  exposition  Is  given  of  some  of  the  basic  properties 
of  primary  cohomology  operations.  It  is  based  on  the 
work  of  Steenrod,  Thomas,  EUenberg  and  MacLane, 
Serre,  and  Cartan.  Proof  is  also  given  of  the  following 
reduction  theorem  for  cohomology  "•peration*  of  several 
variables.  Let  C  denote  the  family  of  cyclic  groups  each 
of  whose  orders  is  either  Infinite  or  a  power  of  some 
prime.  Then  every  cohomology  operation  whose  coeffi¬ 
cient  groups  are  finitely  generated  can  be  expressed  as 
a  composition  of  the  following  ones:  addition,  coefficient 
homoniorphisms,  cup  products  with  coefficient  groups 
in  C,  and  cohomology  operations  of  one  variable  with  co¬ 
efficient  groups  In  C.  Also  there  is  a  discussion  of  Lie 
problem  of  finding  generators  and  relations  for  the  co¬ 
homology  operations  of  one  variable  with  coefficient 
groups  In  C.  (Math.  Rev.  abstract) 
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PR1.18:008 

Princeton  U.  [Dept,  of  Mathematics]  N.  J. 

SEMI-SIMPLICIAL  COMPLEXES  AND  POSTNIKOV 
SYSTEMS,  by  J.  C.  Moore.  [1958]  [16]p.  Incl.  diagr61- 
refs.  (AF  18(600)1494)  Unclassified 

Published  In  Internat'l.  Symposium  on  Algebraic  To¬ 
pology,  MeSco  City  (Aug.  1958),  Mexico  City,  National 
U.  of  Mexico,  1958,  p.  232-247. 

An  outline  is  presented  of  the  theory  of  c.s.s.  com¬ 
plexes,  groups  and  fiber  spaces,  including  a  descrip¬ 
tion  of  a  Postnikov  system  as  a  sequence  of  twisted 
Cartesian  products.  Much  of  this  material  appears  in 
Seminaire  H.  Cartan  1954/55  [Ecole  Normals  Superieure, 
Paris,  1955].  (Math.  Rev.  abstract) 


PRI.  18:009 

Princeton  U.  [Dept,  of  Mathematics]  N.  J. 

A  COMBINATORIAL  DEFINITION  OF  HOMOTOPY 
GROUPS,  by  D.  M.  Kan.  [1958]  [3l]p.  Incl.  refs. 

(AF  18(600)1494)  Unclassified 

published  in  Ann.  Math.,  v.  67:  282-312,  Mar.  1958. 

A  definition  of  the  homotopy  groups  of  a  slmpllclal  com¬ 
plex  (or  more  general:  c.s.s.  complex)  using  only  the 
simplicial  structure  is  given.  It  involves  free  groups 
where  the  corresponding  definition  of  the  homology 
group  involve  free  abelian  groups.  The  results  are 
stated  in  terms  of  the  c.s.s.  complexes  of  (S.  Eilenberg 
and  J.  A.  Zilber).  Seml-slmplicial  complexes  and  sin¬ 
gular  homology,  Ann.  Math.,  v.  51:  499-513,  1950).  In 
Chapter  1,  several  definitions  and  results  on  c.s.s.  com¬ 
plexes  and  homotopy  groups  are  reviewed.  Chapter  II 
contains  ths  new  definition  of  the  homotopy  groups.  In 
Chapter  HI,  it  is  shown  in  what  precise  sense  the  ho¬ 
mology  groups  are  "abellanlaed  homotopy  groups". 
Chapter  IV,  contains  miscellaneous  results  on  the  con¬ 
struction  G.  It  should  be  noted  that  in  several  defini¬ 
tions  either  the  first  or  the  last  face  or  degeneracy 
operator  plays  a  special  role  and  that  another  definition 
could  be  obtained  by  using  the  other  extreme  operator. 
Both  definitions,  howevsr,  are  essentially  equivalent 
and  It  is  mainly  a  matter  of  convenience  which  one  is 
chosen. 


PRI.  18:010 

Princeton  U.  [Dept,  of  Mathematics]  N.  J. 


ON  HOMOTOPY  THEORY  AND  c.s.s.  GROUPS,  by  D. 
M.  Kan.  [1958]  [I6]p.  (A F  18(600)1494)  Unclassified 

Published  in  Ann.  Math.,  v.  68:  38-53,  July  1958. 


If  A  and  B  are  topological  groups,  two  homomorphisms 
1  i  .  a  -  B  are  called  loop  homotoplc  If  there  Is  a 
o»  r 

homotopy  ft  between  them  such  that  each  ^  0  *  t  *  1,  13 


a  homomorphism.  Homotopy  need  not  imply  loop 
homotopy.  For  c.s.s.  groups  and  homomorphisms,  the 
analogous  definition  requires  existence  of  a  c.s.s.  ho¬ 
motopy  L:  I  x  A  -  B  such  that  f(«,  o-f)  =  f(o.  *)•!(«,  t) 

for  a  f  I  and  o,  t  t  A  (1  Is  the  c.s.s.  complex  of  a  1- 
slmplex);  loop  homotopy  need  not  be  an  equivalence  reta- 
tton  on  c.s.s.  homomorphisms,  although  of  course  It  Is 
in  the  topological  case.  A  c.s.s.  group  A  is  called  free 

,  ,  ,  »  i  v  . a  /«\  atiaw  n  A  1  ■  TTfifllV 

l _ J  At.  JinMomiionad  hafIRl 


generated,  and  (b)  for  every  generator  o  t  An  and  de¬ 
generacy  operator  if  on  o,  ov  is  a  generator  of  An  + 


For  c.s.s.  groups,  free  groups  play  a  role  similar  to 
that  played  for  c.s.s.  complexes  by  Kan  complexes 
(-complexes  with  extension  condition);  for  example.  If  A 
la  free,  loop  homotopy  is  an  equivalence  relation  for 
c.s.s.  homomorphisms  A  -  B.  On  the  category  of  re¬ 
duced  complexes  (K  Is  reduced  If  It  has  only  one  0-slm- 
plex)  the  author  has  defined  a  functor  G  to  the  category 
of  free  c.s.s.  groups;  conversely,  _on  the  category  of 
c.s.s.  groups  is  defined  a  functor  W  (essentially  the 
Ellenberg-MacLane  construction)  to  the  category  of 
reduced  Kan  complexes.  Restricting  G  to  reduced  Kan 
complexes  andW  to  free  c.s.s.  groups,  the  author  shows 
that  they  Induce  an  equivalence  between  homotopy 
theory  (relative  to  the  base  point)  In  the  one  category 
and  loop  homotopy  theory  in  the  other.  An  example  is 
given  of  two  free  c.s.s.  groups  of  the  same  homotopy 
type  but  not  the  same  loop  homotopy  type.  (Math.  Rev. 
abstract) 


>RL18:01.1 

•rinceton  U.  [Dept,  of  Mathematics]  N.  J. 

AN  AXIOMATIZATION  OF  THE  HOMOTOPY  GROUPS, 
by  D.  M.  Kan.  [1958]  [19]p.  [AF  18(600)1494] 


Published  in  Illinois  Jour.  Math.,  v.  2:  548-566,  Dec. 

TWE 


In  the  present  paper  an  axiomatic  characterisation  of 
homotopy  roups  on  s.s.  (complete  semi-simplicial) 
complexes  is  given  which  is  essentially  different  from 
the  ones  given  by  Serrs,  Milnor,  Kuranlshl,  Hu,  and 
other*.  A  theory  of  homotopy  roups  on  a  subcategory  S 
of  ths  category  of  all  c.s.s.  complexes  with  base  point  is 
a  collection  of  functors  »n,  n  >  0,  from  S  to  the  category 

of  roups,  together  with  a  natural  boundary  homomor¬ 
phism  for  each  fiber  space  F  -  E  -  B.  The  axioms  are. 

(1)  weak  homotopy  equivalences  indues  isomorphisms 
on  homotopy  roups;  (2)  exactness  of  the  homotopy 
group  sJqusnc.  of  a  fiber  space;  (3)  *1  of  a  wed,,  product 

of  two  complexes  is  the  free  product  of  »j  of  each  of  the 
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complexes;  (4)  ^(K)  j  1  lor  some  K  and  n.  Uniqueness 

la  proved  on  the  category  of  c.s.s.  complexes  weakly 
homotqpy  e-^nlvalurt  tj  cuunfatle  e.s.s.  complexes. 
Uniqueness  is  also  proved  for  the  category  of  all  c.s.s. 
complexes  when  axiom  (3)  is  strengthened  to  include' 
inf'niU  wed#  products  and  the  tl^ry  is  extended  to 
Include  Finally  it  is  shown  that  axioms  (11  and  (2) 

Imply  that  v^(K(Z,  1))  Is  torsion-free  and  abelian  and 

hence  that  an  arbitrary  coefficient  group  cannot  be 
introduced  Into  the  theory.  A  somewhat  unfortunate 
feature  of  this  automatization  is  that  it  requires  for  its 
statement,  namely  axiom  (1),  the  definition  of  the  usual 
homotopy  groups  on  a  c.s.s.  complex.  One  wonders  if 
axiom  (1)  could  not  be  replaced  by  a  homotopy  axiom. 
(Math.  Rev.  abstract) 


PRI.18:012 

Princeton  U.  [Dept,  of  Mathematics]  N.  J. 

MINIMAL  FREE  c.s.s.  'ROUPS,  by  D.  M.  Kan.  [1958] 
[ll]p.  incl.  diagrs.  [AF  8(600)1494]  Unclassified 

Published  in  Illinois  Jour.  Math.,  v.  2-  537-547  Dec 
i95£ 

A  subset  S  of  a  free  c.s.s.  group  F  (Kan,  Ann.  Math., 
v.  68:  38-53,  1958)  is  said  to  be  a  basis  of  F  if  It  is 
closed  under  degeneracy  and  freely  generates  F.  F  is 
called  a  free  product  of  subgroups  Cj  and  Gz  if  there 

are  free  bases  Sj  of  Gj  such  that  ^  n  s2 ' 0  and 

Sj  U  S2  is  a  basis  of  F.  F  Is  minimal  If  it  has  no 

contractible  free  factors  (except  the  trivial  one).  The 
main  theorems  of  this  paper  are  that  any  free  c.s.s. 
group  F  with  trivial  F0  and  finitely  generated  homotopy 

groups  Is  the  free  product  of  a  contractible  subgroup  and 
a  minimal  subgroup  M,  M  and  F  are  homotopy  equiva¬ 
lent  and  M  is  determined  up  to  isomorphism  by  the  ho¬ 
motopy  type  of  F  (homotopy  means  homotopy  in  the  cate¬ 
gory  of  c.s.s.  groups).  (Math.  Rev.  abstract) 


PRI.  18:013 

Princeton  U.  [Dept,  of  Mathematics]  N.  J. 

ON  MONOIDS  AND  THEIR  DUAL,  by  D.  M.  Kan.  [1858] 
[10]p.  [AF  18(600)1494]  Unclassified 

Published  in  Bol.  Soc.  Mat.  Mexicans,  v.  3:  52-61,  1958. 

Let  C  be  a  category  with  products.  A  monoid  structure 
on  an  object  A  f  C  Is  defined  to  be  a  map  m  of  A  x  A  into 
A  satisfying  appropriate  axioms.  A  co-monoid  structure 
is  defined  by  reversing  all  the  arrows  In  the  above.  It 
is  shown  that  in  the  category  of  groups,  a  group  is  free 
il  and  only  if  it  admits  a  co-monoid  structure  and  a  group 


is  abelian  if  and  only  if  it  admits  a  monoid  structure.  A 
simplified  proof  is  given  for  the  lemma  in  [Illinois  Jour. 
Math.,  v;  2:  548-566,  Ihlc]  ibive  which  states,  roughly, 
that  a  functor  from  countable  groups  to  groups  which 
preserves  short  exact  sequences  and  finite  free  products 
U  either  trivial  or  equivalent  to  the  VneVuston  ttmutor. 
Finally,  it  is  shown  that  the  F  construction  of  Milnor 
[Mimeographed  notes,  Princeton  U.,  1956]  is  an  iso¬ 
morphism  of  the  category  of  c.s.s.  complexes  onto  the 
category  of  c.s.s.  groups  with  co-monoid  stn  cture. 
(Math.  Rev.  abstract) 


PRI.  19:001 

Princeton  U.  [Dept,  of  Mathematics]  N.  J. 

GENERALIZED  SECOND  ORDER  OPERATORS  AND 
THEIR  LATERAL  CONDITIONS,  by  W.  Feller.  [1957] 
[46]p.  (A FOSR-TN- 57-141)  (AF  18(603)24) 

120500  Unclassified 

Also  published  in  Illinois  Jour.  Math.,  v.  1:  459-504 
Dec.  1957. 

Let  m  be  a  (finite  or  infinite)  regular  positive  measure 
on  a  real  interval  I,  vanishing  on  no  subinterval,  and  let 
x  be  an  everywhere  positive  continuous  function.  The 

operator  A  f  -  <p_1  is  studied.  Taking  the 

differentiation  Dm  In  the  sense  of  Radon-Nlkodym,  the 

operator  A  is  considered  to  be  densely  defined  either 
2 

on  the  space  L  (m,I)  of  m-square-integrable  functions 
or  else  on  the  space  C(I)  of  continuous  functions.  In 
2 

L  ,  when  m  is  finite,  the  endpoints  of  I  carry  positive 
weights  and  define  conditions  on  Ay  from  which  the 

classical  boundary  conditions  are  obtained  as  a  degen¬ 
erate  limiting  case.  For  particular  absolutely  con¬ 
tinuous  m  and  suitable  function-multipliers  and  changes 
of  variable,  the  operator  represents  locrlly  the  most 
general  classical  ordinary  linear  second-order  dlffer- 
2 

ential  operator  D^  ♦  gD^  +  h.  For  singular  or  discon¬ 
tinuous  m  it  includes  various  non-classical  cases  previ¬ 
ously  treated.  The  endpoints  of  1  are  "active,"  "semi¬ 
active,"  or  "natural”  according  to  the  behavior  there  of 
functions  In  the  null  space  of  A^.  The  main  shortcoming 

of  A^  is  that  it  cannot  represent  all  second-order  clas¬ 
sical  operators  globally,  but  only  the  "pure"  operators 
2 

r>x  *  gDx.  It  is  shown  that  the  theory  of  A  ^  can  be 

reduced  to  that  of  A  D  D  .  (Math.  Rev.  abstract 
modified)  1  m  x 
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PRL  19:002 

Princeton  U.  [Dept,  of  Mathematics]  N.  J. 

ON  THE  INTRINSIC  FORM  FOR  SECOND  ORDER 
DIFFERENTIAL  OPERATORS,  by  W.  Feller.  [1957] 
[18]p.  (AFOSR-TN-57-142)  [AF  18(803)24]  AD  128431 

U:  '.laaelfled 

Also  published  in  Illinois  Jour.  Math.,  v.  2:  1-18,  Mar. 


Let  1  be  an  open  interval,  and  for  each  open  subinterval 
J  let  A  .  be  a  non-trlvial  linear  operator  with  domain 

and  range  both  contained  in  the  space  C(J)  of  all  contin¬ 
uous  functions  on  J.  Suppose  also  that  if  K  la  an  open 
subinterval  of  J  and  if  g  (  C(K)  is  the  restriction  of 
some  f  in  the  domain  of  Aj,  then  g  belongs  to  the  domain 

of  Ajj  and  A^  is  the  restriction  of  AJ{  (but  allow  the 

domain  of  A^  to  be  perhaps  larger  than  the  restriction 

of  the  domain  of  A,).  This  coherent  collection  of  A. 

J  J 

defines  an  operator  A  of  local  character,  which  with 
the  minimum  property  (has  an  extension  that)  equals 

some  D  D  provided  only  that  A  has  (on  each  subinter- 
m  x 

val)  a  2-dimenslonal  null  space.  A  is  D  D  on  the  open 

m  x 

set  of  "regular"  points  of  I,  but  degenerates  to  a  first- 
order  operator  at  the  "singular"  points.  (Math.  Rev. 
abstract,  modified) 


PRI.  19:003 

[  Princeton  U.  Dept  of  Mathematics,  N.  J.] 

THE  BIRTH  AND  DEATH  PROCESSES  AS  DIFFUSION 
PROCESSES,  by  W.  Feller.  [July  1957]  58p.  refs. 
(AFOSH-TN-57-354)  (AF  18(603)24)  AD  132427; 

AD  208488  Unclassified 

Also  published  in  Jour.  Math.  Pures.  Appl.,  v.  38:  301- 
345,  Oct-Dec.,  1959. 

The  theory  of  the  birth  and  death  process  is  explained 
with  emphasis  on  analytical  methods;  probabilistic 
interpretations  and  applications  are  briefly  discussed. 

In  analytic  terms,  the  theory  reduces  to  the  construc¬ 
tion  of  Markovian  matrices  such  that  sach  column  sat¬ 
isfies  an  Infinite  system  of  differential  equations  and 
each  row  satisfies  the  adjoint  system.  The  problem  Is 
treated  by  elementary  methods  without  the  benefit  of 
any  known  results.  A  pair  of  adjoint  diffusion  equations 
are  used  which  ara  analogous  to  tha  matrix  form  of  the 
differential  equations,  and  methods  developed  for  sec¬ 
ond  order  differential  operators  are  applied.  A  metric 

is  Introduced  in  the  apace  E  of  states  0,  1,  2 . and  the 

distance  is  used  as  the  natural  scale;  a  canonical  meas¬ 
ure  la  also  introduced  in  E.  Examples  are  cited  for 
some  cases,  and  probabilistic  interpretations  are  given. 


PRL  19:002-004;  PRL  08:010 


PRL  19:004 

Princeton  U.  [Dept,  of  Mathematics]  N.  J. 

THE  NUMBERS  OF  ZEROS  AND  OF  CHANGES  OF 
SIGN  IN  A  SYMMETRIC  RANDOM  WALK,  by  W.  Feller. 
[1957]  [7]p.  (AFOSR-TN-57-356)  (AF  18(803)24) 

AD  132429  Unclassified 

Also  published  in  L'Enaelgnement  Math.,  Series  H,  v.  3: 
229-235,  July-Sept.  1957. 

Let  S  *  X,  +  X.  +  ...  +  X  where  the  X.’s  art  tndepend- 
n  1  c  d  j 

ent  and  assume  the  values  ±  1  with  probability  4.  The 
author  derives  for  tills  symmetric  random  walk  explicit 
formulas  for  the  probability  distribution  of  the  number 
of  changes  of  sign  and  other  related  quantities.  The 
derivations  are  of  a  very  elementary  nature  and  the 
paper  la  self-contained.  (Math.  Rev.  abstract,  modified) 
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Princeton  U.  Frick  Chemical  Lab.,  N.  J. 

MICROWAVE  ABSORPTION  AND  MOLECULAR  STRUC¬ 
TURE  IN  LIQUIDS.  XIX.  THE  EFFECT  OF  INTERNAL 
FIELD  UPON  MOLECULAR  RELAXATION  TIMES  IN 
LIQUIDS,  by  R.  C.  Millar  and  C.  P.  Smyth.  [1957] 

[I4]p.  lncl.  dlagr.  table.  (AFOSR-TN-57-30)  [AF  18- 
(800)1331]  AD  115065  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  79:  3310- 

JSiJ.JulySrTRT. 

The  effect  of  the  Intsrnal  field  in  a  liquid  upon  the  di¬ 
electric  relaxation  tlma  of  its  molecules  is  examlnsd 
by  comparing  ths  macroscopic  relaxation  time  of  a 
highly  polar  liquid  with  that  of  a  liquid  consisting  of 
molecules  of  the  same  size  and  shape  as  thoss  of  the 
polar  liquid,  but  with  very  small  dipole  moment.  The 
comparison  Is  made  alternativaly  between  the  pure  polar 
liquid  and  Its  dilute  solutions  In  a  nonpolar  solvent.  *.f- 
ter  correction  for  viscosity  differences  In  most  caSv  , 
the  assumption  is  mads  that  ths  macroscopic  relaxation 
time  of  the  pure  liquid  of  low  polarity  or  of  the  dilute 
solutions  of  the  polar  liquid  is  equal  to  the  molecular 
relaxation  time  of  the  highly  polar  liquid.  The  molecular 
relaxation  tlmss  thus  obtained  are  compared  graphically 
with  those  calculated  by  means  of  the  various  available 
equations.  It  becomes  evident  that  ths  relation  of  the 
molecular  relaxation  time  to  the  macroscopic  relaxation 
time  is  dependent  not  only  upon  the  dielectric  constant 
of  the  liquid,  but  also,  to  some  extent,  upon  the  molecular 
shape.  As  a  result,  no  equation  thus  tar  proposed  for 
calculating  the  molecular  relaxation  time  from  the  di¬ 
rectly  measured  macroscopic  relaxation  time  of  a  polar 
liquid  Is  wholly  adequate,  but  that  proposed  by  Powles 
(Jour.  Chem.  Phys.,  v.  51:  633,  1953)  and  obtained  by 


-  663  • 


AIR  FORCE  SCIENTIFIC  RESEARCH 


PRI.08:011  -  PRI.08:014 


O'Dwyer  and  Sack  (Australian  Jour.  Scl.  Res.,  v.  SA: 
647,  1952)  as  a  first  approximation  Is  the  most  nearly 
adequate.  (Contractor's  abstract,  modified) 
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Princeton  U.  Frick  Chemical  Lab.,  N.  J. 

THE  DIPOLE  MOMENT  AND  DIELECTRIC  RELAXA¬ 
TION  TIME  OF  ACEPLEIADYLENE,  by  D.  A.  Pitt, 

A.  J.  Petro,  and  C.  P.  Smyth.  May  27,  1957  [2]p.  lncl. 
tables,  rels.  (AFOSR-TN-S7-234)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF  18- 
(600)1331  and  Office  of  Naval  Research  under  [Nonr- 
185809])  AD  128531  Unclassified 

Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  79: 
5di33'-58S4,"I?ov.  6,  1957. 

The  dipole  moment  and  dielectric  relaxation  time  of 
acepleladylene  have  been  measured  In  dilute  benzene 
solution  at  30*.  The  values  were  found  to  be  it  - 

-18  -12 
0.49  x  10  esu-cm  and  r  -  20.7  x  10  sec,  respec- 

tivoly.  The  moment  Is  50%  of  the  value  predicted  by 
quantum  mechanical  calculations.  Possible  reasons 
for  the  low  moment  are  discussed.  The  relaxation  tin  e 
is  comparable  to  other  aromatic  compounds  of  similar 
alee. 


PRL08:012 

Princeton  U.  Frick  Chemical  Lab.,  N.  J. 

DIPOLE  MOMENT  AND  STERIC  STRAIN  IN  HEXA- 
ARYLDISI LANES,  by  A.  J.  Petro  and  C.  P.  Smyth. 

[July  1,  1957]  [3]p.  lncl.  refs.  (AFOSR-TN-57-330) 

(AF  18(800)1331)  AD  132404  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  70: 
4147-61M,  Wl.  1957. 

The  dipole  moments  of  l,l,2-trlphenyl-l,2,2-tri-p- 
toly  ldiallane,  1,1,1  -trlphenyl-2 ,2, 2-trl-p-toly  ldleUane 
and  l,l,l-trl-phenyl-2,2,2-trlmethyldlmiane  have  been 
determined  In  dilute  benzene  solution.  The  measured 

values  0.80,  0.77  and  0.64  x  10*18,  respectively,  have 
been  used  to  calculate  a  value  of  115*  for  the  aryl- 
sillcon-slllcon  bond  ancle.  Failure  to  detect  free  radi¬ 
cals  In  solution  Indicates  that  the  distortion  does  not 
lead  to  measurable  dissociation  of  these  compounds. 

On  the  basis  of  available  data  and  the  measured  mo¬ 
menta,  the  following  approximate  maximum  croup  mo¬ 
ment  magnitudes  and  their  directions  have  been  assigned: 

phenyl'  -  *31  -  0.84  a  10'18  and  tolyf  -  *Si  •  0.25  a 
10*18.  (Contractor's  abstract) 
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Princeton  U.  Frick  Chemical  Lab.,  N.  J. 

MICROWAVE  ABSORPTION  AND  MOLECULAR  STRUC¬ 
TURE  IN  LIQUID.  XX.  DIELECTRIC  RELAXATION 
TIMES  AND  MOLECULAR  SHAPES  OF  SOME  SUB¬ 
STITUTED  BENZENES  AND  PYRIDINES,  by  A.  J.  Petro 
and  C.  P.  Smyth.  July  1,  1957  [6}p.  lncl.  tables,  refs. 
(AFOSR-TN-57-331)  (AF  18(600)1331)  AD  132405 

Unclassified 

Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  79:  8142- 
4l47,  Dec.  5,  1957, 

Measurements  of  dielectric  constant  and  loss  at  wave 
lengths  of  1.25,  3.22  and  10.0  cm  and  300  m  have  been 
carried  out  at  20,  40  and  60*  on  toluene,  styrene,  ethyl¬ 
benzene,  Isopropylbenzene,  o- xylene,  m-xylene,  p- 
chlorotoluene,  o-plcollne,  2-  and  4-vlnylpyrldlne,  and 
2-  and  4-ethylpyrldlne  In  the  pure  liquid  state  and  on 
solutions  of  p-chlorotoluene  in  benzene,  p-xylene  and 
p-dlehlorobenzene.  The  relaxation  times  and  viscosities 
are  examined  In  relation  to  molecular  size  and  shape. 

A  regular  Increase  In  relaxation  time  with  Increasing 
size  of  the  substituted  group  is  observed  for  the  benzene 
derivatives  with  the  exception  of  styrene.  The  anoma¬ 
lous  values  for  the  latter  are  attributed  to  planarity  of 
the  molecule.  The  slightly  polar  hydrocarbons  are  com¬ 
pared  with  the  polar  pyridlnes  after  suitable  Interna] 
field  and  viscosity  corrections  hsve  been  applied  to  the 
latter.  The  ratios  of  the  molecular  relaxation  times  and 
viscosities  at  constant  temperature,  or  equivalently,  the 
molecular  relaxation  times  at  constant  viscosity,  are 
found  to  be  adequate  in  most  caset  fcr  correlation  of 
compounds  of  different  polarity  but  similar  size  and 
shape.  A  similar  correlation  Is  made  for  p-chloroto¬ 
luene  between  the  pure  liquid  and  its  solutions  In  non¬ 
polar  solvents  whose  molecular  sizes  and  shapes  are 
similar  to  the  solute.  Activation  energies  for  viscous 
flwr  and  dielectric  relaxation  are  compared  on  the  ba¬ 
sis  of  molecular  size  and  shape  and  the  mechanism  of 
each  process.  The  difference  between  the  two  quantities 
is  found  to  be  a  maximum  for  the  nearly  planar  mole¬ 
cules  and  to  decrease  with  Increasing  bulk  and  Irregu¬ 
larity  of  the  substituted  group. 
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Princeton  U.  Frick  Chemical  Lab.,  N.  J. 

THE  DETERMINATION  OF  ATOMIC  POLARIZATIONS 
AND  DIPOLE  MOMENTS  FOR  SLIGHTLY  POLAR  LIQ¬ 
UID  HYDROCARBONS,  by  A.  J.  Petro  and  C.  P.  Smyth. 
July  10,  1957  [4]p.  lncl.  tables,  refs.  (AFOSR-TN-57- 
362)  (AF  18(600)1331)  AD  132434  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  73-76, 
Jan.  3,  19ST 


Dielectric  constants,  densities,  and  Indices  of  refraction 
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at  five  wave  length*  have  been  measured  (or  the  pure 
liquids  benzene,  toluene,  o-xylene,  m -xylene,  p- xylene, 
ethylbenzene,  styrene  and  Isopropylbenzene  at  20,  40, 
uid  60*.  The  electronic  polarizations  have  been  calcu¬ 
lated  by  the  Lorentz- Lorenz  and  Cauchy  relationships 
ind  the  total  polarizations  by  the  Clausius-Mosottl 
equation.  Hie  electronic  polarizations  have  been  found 
to  be  density  dependent,  but  a  plot  of  the  difference  be¬ 
tween  total  and  electronic  polarizations  against  the  re¬ 
ciprocal  of  absolute  temperature  has  been  found  to 
yield  a  straight  line  whose  Intercept  is  the  atomic  po¬ 
larization  and  whose  slope  Is  proportional  to  the  dipole- 
moment.  Values  obtained  by  this  method  using  the 
Debye  equation  agree  well  with  those  obtained  by  micro- 
wave  dielectric  constant  measurements  for  all  except 
o-xylene  and  compounds  of  higher  moments.  The  liq¬ 
uid  and  vapor  dipole  moments  have  been  correlated 
with  the  asymmetry  of  the  molecules.  (Contractor's 
abstract) 
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Princeton  U.  Frick  Chemical  Lab.,  N.  J. 

MICROWAVE  ABSORPTION  AND  MOLECULAR 
STRUCTURE  IN  LIQUIDS.  XXm.  THE  DIELECTRIC 
RELAXATION  TIMES  AND  DIPOLE  MOMENTS  OF 
SEVERAL  ARYL  ISOCYANATES  AND  RELATED  COM¬ 
POUNDS,  oy  B.  R.  JolUffe  and  C.  P.  Smyth.  Sept  16, 
1957  [3jp.  incl.  tables,  refs.  (AFOSR-TN-57-S63) 

(AF  18(600)1331)  AD  160635  Unclassified 

Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  80:  1064- 
1066,  Mar.  5,  1058. 

Dielectric  constant  and  loss  measurements  at  wave 
lengths  of  577  m  and  10.0,  3.22  and  1.25  cm  have  been 
carried  out  at  20,  40,  and  60*  upon  dilute  benzene  zolu- 
tions  of  phenyl  Isocyanate,  phenyl  lsothlocyanate,  p-tolyl 
isocyanate,  tolylene-2,4-dl isocyanate,  1-naphthyl  Isocya¬ 
nate  and  2-blphenylene  Isocyanate.  The  densities,  vis¬ 
cosities  and  refractive  Indices  of  the  solutions  have 
also  been  measured.  The  molecular  dipole  moment* 
calculated  from  these  data  indicate  that  the  direction 
of  the  bond  from  the  ring  to  the  linear  Isocyanate  group 
is  close  to,  if  not  coincident  with,  that  of  the  axis  of  the 
group.  The  dielectric  data  have  been  used  to  construct 
ate  plots,  from  which  the  dielectric  relaxation  times 
and  their  almost  negligibly  small  distribution  parame¬ 
ters  have  been  calculated.  The  rather  large  molecular 
relaxation  times  resulting  from  the  considerable  pro¬ 
trusion  of  the  polar  group  from  the  ring  are  found  to 
vary  In  the  expseted  manner  with  the  direction  of  the 
molecular  dipole  relative  to  the  molecular  axes.  (Con¬ 
tractor's  abstract) 
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Princeton  U.  Frick  Chemical  I  Jib.,  N.  J. 

MICROWAVE  ABSORPTION  AND  MOLECULAR  STRUC¬ 
TURE  IN  LIQUIDS.  XXIV.  THE  DIELECTRIC  RELAX¬ 
ATION  OF  LIQUID  AMMONIA,  by  K.  Fish,  R.  C. 

Miller,  and  C.  P.  Smyth.  [1958]  6p.  Incl.  table. 
(AFOSR-TN- 58-324)  (AF  18(600)1331)  AD  154228 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  29:  745-746, 
Oct.  19SS. 

Dielectric  constant  and  loss  measurements  at  wave¬ 
length  of  3.22  and  1.24  cm  have  been  carried  out  on  liq¬ 
uid  ammonia  at  temperatures  from  -55*  to  -35*C.  The 
results  have  been  used  to  calculate  the  approximate 

-12 

dielectric  relaxation  time  values,  1.5  x  10  sec  at 
-1 2 

-50*  and  1.3  x  10  at  -40*.  The  relaxation  times  and 
the  liquid  viscosities  are  much  smaller  than  those  of 
water,  but  extrapolation  to  the  boiling  point  of  the  two 
liquids  gives  values  of  comparable  magnitudes.  (Con¬ 
tractor's  abstract) 
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MICROWAVE  ABSORPTION  AND  MOLECULAR  STRUC¬ 
TURE  IN  LIQUIDS.  XXV.  MEASUREMENTS  OF  DI¬ 
ELECTRIC  CONSTANT  AND  LOSS  AT  3.1-MM  WAVE¬ 
LENGTH  BY  AN  INTERFEROMETRIC  METHOD,  by  R. 
W.  Rampolla,  R.  C.  Miller  and  C.  P.  Smyth.  Aug.  29, 
1958,  27p.  Incl.  dtagrs.  tables,  refs.  (AFOSR-TN-58- 
763)  (AF  18(600)1331)  AD  201862  Unclassified 

Also  published  In  Jour.  Chem.  Phys.,  v.  30:  566-573, 


The  theory  and  apparatus  for  nn  Interferometric  method 
for  the  measurement  of  the  dielectric  constant  and  loss 
of  a  liquid  at  3.1-mm  wavelength  are  described.  The 
3.1 -mm  wave  Is  obtained  as  the  fourth  harmonic  from 
a  K-band  reflex  klystron.  The  probable  error  of  the  di¬ 
electric  constant  measurements  is  0.5%,  while  that  of 
the  loss  measurements  Is  2-5%  for  high  loss  liquids. 

For  very  low  losses,  only  an  upper  limit  can  be  obtained 
because  of  the  small  amount  of  harmonic  energy  obtain¬ 
able.  Four  tetrahalogenated  methanes,  three  substituted 
benzenes,  two  methylquinolines,  three  alcohols,  and  wa¬ 
ter  have  been  measured  and  the  results  examined  In  the 
light  of  measurements  at  lower  frequencies.  All  of  the 
liquids  but  the  three  alcohols  give  3-mm  points  lying 
satisfactorily  on  Cole-Cole  arc  plots  drawn  through 
points  previously  obtained  at  lmrer  frequencies.  Hie 
losses  observed  at  3-mm  are,  however,  somewhat  higher 
than  that  calculated  Indicating  the  probable  presence  of 
overlapping  absorption  regions  at  still  higher  frequen¬ 
cies.  The  apparent  optical  dielectric  constant  value  6.0 
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found  for  water  evidences  further  absorption  at  much 
shorter  wavelengths.  Methyl,  ethyl,  and  n-octyl  alco¬ 
hols  show  absorption  regions  at  frequencies  too  high  to 
be  attributable  to  molecular  dipole  orientation.  The 
critical  or  ^axlmu.M  absorption  wavelengths  found  for 
these  additional  high-frequency  absorption  regions  are 
0.57  cm  for  ethyl  alcohol  and  0.50  cm  for  n-octyl  alco¬ 
hol.  (Contractor's  abstract) 
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SHORTENING  OF  DIELECTRIC  RELAXATION  TIMES. 
AROMATIC  METHOXY  COMPOUNDS  (Abstract),  by  D. 
M.  Robert!  and  C.  P.  Smyth.  [1958]  [2]p.  [AF  18(600)- 
1331]  Unclassified 

Presented  at  meeting  of  the  Amer.  Chem.  Soc., 
Philadelphia,  Pa.,  Feb.  5,  1958. 

Dielectric  relaxation  studies  or  polar  molecules  have 
been  extended  to  Include  molecules  with  rotating  polar 
groups.  Dielectric  constant  and  loss  were  measured 
for  a  series  of  methoxy-eubetituted  aromatic  compounds 
over  a  range  of  temperatures  and  microwave  frequen¬ 
cies.  Data  were  used  to  calculate  relaxation  times, 
which  were  corrected  for  viscosity  and  Internal  field  ef¬ 
fects.  These  reduced  relaxation  times  are  compared 
with  values  for  rigid  molecules  of  similar  size.  Anl- 
eole,  o-dlmethoxy  benzene,  m-dlmethoxy benzene,  £-di- 
methoxybenzene,  1-methoxy naphthalene,  and  2-methoxy- 
naphthakene  were  studied  as  pure  tlqulds,  and  the  appro¬ 
priate  methyl-  or  ethyl-substituted  compound  used  for 
comparison.  In  all  cases,  except  for  1-methoxynaphtha- 
lene,  the  relaxation  time  Is  considerably  shorter  than 
would  be  expected,  probably  because  of  contribution  to 
relaxation  by  an  alternate  mode  of  orientation,  methoxy 
group  rotation.  With  1  -methoxynaphthalene,  a  molecu¬ 
lar  model  shows  the  methoxy  group  restricted  in  its  ro¬ 
tation  by  the  8-hydrogen.  With  o-dimethoxybenzene,  the 
data  will  not  fit  a  Cole-Cole  plot,  and  there  le  clear  evi¬ 
dence  for  more  than  one  dispersion  region.  Energlee 
of  activation  for  relaxation  and  for  viscous  flow  are 
given  and  compared.  High  frequency  Intercepts  on  the 
Cole-Cole  plots  were  used  to  calculate  dipole  moments. 
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Princeton  U.  James  Forrestal  Research  Center,  N.  J. 

FORCE  AND  MASS  BALANCES  OF  THE  INCOMPRES¬ 
SIBLE.  ISOTHERMAL,  PLANAR  LAMINAR  JET  ISSUING 
FROM  A  FINITE  SOURCE,  by  A.  L.  Thomas.  Dec. 

1958,  1 «.  incl.  illus.  diagre.  tables,  refs.  (Technical 
note  no.  SI)  (AFOSR-TN-57-21)  (AF  33(038)23976) 

AD  11505:.  Unclassified 


planar  laminar  Jet  issuing  from  a  long  rectangular  slot 
Into  quiescent  surroundings  of  the  same  density  Is  pre¬ 
sented.  The  features  of  the  solution  are:  concentration 
and  velocity  distributions  remain  finite  back  to  the  ori¬ 
fice;  the  orifice  Is  finite  in  dimensions;  the  change  in 
concentration  distribution  (which  is  flat  at  the  orifice), 
and  the  change  In  the  velocity  distribution  (from  the 
Polseullian  form  at  the  orifice)  are  taken  into  account. 
The  present  solution  for  velocity  distribution  is  a  modi¬ 
fication  of  that  of  Okabe  who  solved  for  the  velocity  dis¬ 
tribution  In  a  viscous  Jet  for  flow  from  a  nozzle  which 
provides  a  uniform  velocity  profile  at  the  throat.  Previ¬ 
ous  analyses  of  the  planar,  laminar  Jet  assumed  the  Jet 
to  originate  from  a  line  source.  Andrade  reported  ex¬ 
perimental  velocity  distribution  measurements  of  a 
laminar  Jet  Issuing  from  a  nozzle  under  conditions 
similar  to  those  specified  by  the  theoretical  studies  of 
Okabe.  The  results  of  these  two  investigations  are  com¬ 
pared  here  after  extension  of  numerical  values  of  the 
essential  parameters  beyond  those  originally  published. 
The  solution  for  concentration  distributions  In  the  planar, 
laminar  Jet  appears  to  be  an  Initial  one.  A  few  experi¬ 
mental  diffusion  measurements  have  been  performed 
along  the  centerline  of  the  Jet.  The  measurements  Indi¬ 
cate  agreement  with  theory  in  the  region  of  the  orifice. 
The  data  were  obtained  from  an  ethylene-lnto-alr  Jet. 
(Contractor’s  abstract) 
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A  RELATIONSHIP  BETWEEN  SOME  BOND  PROP¬ 
ERTIES  OF  DIATOMIC  MOLECULES  AND  THE  IONI¬ 
ZATION  POTENTIALS  OF  THEIR  CONSTITUENT 
ATOMS,  by  B.  Stevens.  Mar.  1957  [16]p.  incl.  tables, 
refs.  (Technical  note  no.  34)  (AFOSR-TN-57-194) 

(AF  33(038)23976)  AD  126489  Unclassified 

Also  published  in  Speetrochimiia  Acta,  v.  12:  154-161, 
Sept.  1858. 

The  relationship  kr*/2  -  N(IA  ♦  Ig)  between  the  force 

constant  k,  bond  length  r  and  bond  order  N  of  the 
o 

diatomic  molecule  AB  in  its  ground  state,  and  the  first 
Ionization  potentials  1A  and  1^  of  atoms  A  and  B,  is 

examined.  For  covalent  molecules  with  8,  10,  or  1 1 
valence  shell  electron,  the  relationship  le  satisfactory, 
but  for  molecules  with  2,  12,  or  14  electrons  in  the 
valence  shell  the  expression  must  be  modified  by  the 
introduction  of  2  constants.  For  molecules  of  this  type 
the  agreement  between  calculated  and  experimental  bond 
lengths  Is  as  good  as  Cat  obtained  by  Gordy,  and  the 
proposed  expression  has  the  theoretical  advantage  of 
equivalent  dimensions.  (Contractor's  abstract) 
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tion  distribution!  of  an  incompressible.  Isothermal, 
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MOLECULES,  by  E.  Steven*  f  nd  M.  Boud-ut  (11  r  V] 
(30]p.  lncl  Uagrs.  table*,  roi  t.  ;AFGSR-TN  -57-199) 
(AF  33(0Lt))23J70)  AT  K'649C  Incrxilteo 

Alio  pubh8hf  1  la  Ann.  .'lew  Yi'rk  Acau.  .Science*,  v.  f7: 
570-599,  May^  1957. 

A  brief  discussion  1*  given  of  transfer  for  large  i-uanta 
by  acoustic  vibrations.  Experimental  and  theoretical 
work  Is  described  on  fluorescence  stabilization  by  di¬ 
atomic  and  complex  organic  molecules  such  as  aniline 
on  the  spectrum  of  Hj,  N^,  CO.,,  NH JP  and  Studies 

on  2-naphthylamlne  and  aniline  fluorescence  quenching 
by  CCl^  are  also  described. 
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Princeton  U.  (James  Forrestal  Research  Center]  N.  J. 

TURBULENT  FLAME  BLOW-OFF  STABILITY.  EF¬ 
FECT  OF  AUXILIARY  GAS  ADDITION  INTO  SEPARA¬ 
TION  ZONE,  by  F.  Fettlng,  A.  P.  R.  Choudhury,  and  R. 

H.  Wilhelm.  (1958]  24p.  Ulus,  dlagrs.  refs.  (AFOSR- 
TN-58-467)  (AF  33(038)23976)  AD  158277 

Unclassified 

Also  published  In  Seventh  Symposium  (Internat'l.)  on 
Combustion,  Oxford  U.,  London  (Gt  Brit.)  (Aug.  28- 
Sept.  3,  1958),  1-ondon,  Butteiworths  Scientific  Publics  - 
tions,  1959,  p.  621-632. 

The  work  concerns  flame  blow-off  limits  at  a  5  mm  od 
cylindrical  flam*  holder  as  the  velocity  of  a  premixed 
propane-air  stream  of  different  compositions  is  caused 
to  Increase  to  the  condition  of  flam*  blow-off  within  a 
rectangular  combustion  chamber.  Conditions  are  ex¬ 
perimentally  perturbed  by  gas  and  geometric  changes 
to  explore  the  blow-off  process.  Auxiliary  combustible 
gases  are  found  to  raise  the  blow-off  limit  substantially 
for  lean  mixtures  of  the  main  premixed  gas  stream;  Og 

acts  In  a  like  manner  for  rich  mixtures.  Inert  gases 
tend  to  depress  blow-off  limits.  The  experiments  Indi¬ 
cate  that  a  stabilizing  Ignition  zone  In  a  laminar  flame 
Is  resident  In  the  region  near  the  burner  Up  In  which 
streams  of  premised  combustible  gases  Join  and  mix 
with  convective  streams  of  gas  surrounding  the  burner. 
The  resulting  Intermediate  gas  composition  Is  character¬ 
istic  only  of  the  local  zone  and  not  of  the  adiabatic  com¬ 
bustion  wav*  farther  distant. 
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I  rlnceton  U.  James  Forrestal  Research  Center,  N.  J. 

CHEMILUMINESCENCE  IN  THE  SYSTEM  ATOMIC 
SODIUM  PLUS  ATOMIC  HYDROGEN,  by  J.  D.  McKinley, 
Jr.  ard  J.  C.  Polanyl.  (1958]  (7]p.  lncl.  dlagr.  table, 
refs.  (AF  33  (038)23976)  Unclassified 

Presented  at  Symposium  on  the  Structure  and  Reactivity 
of  Electronically-Excited  Species,  Ottawa  U.  (Canada), 
Sept.  *5-6,  1957. 

Published  In  Canad.  Jour.  Chem.,  v.  36:  107-113,  Jan. 

19557 

When  atomic  sodium  Is  diffused  Into  a  mixture  of  atomic 
and  molecular  hydrogen,  a  weak  chemiluminescence  Is 
observed  in  the  gas  phase.  Visible  emission  consists 
of  the  sodium  D  lines.  Hie  total  Intensity  of  the  emission, 

-5  x  1011  photons/sec,  Indicates  that  only  one  In  5  x  10* 
of  the  sodium  atoms  entering  the  reaction  vessel  Is  In¬ 
volved  In  luminescent  reaction.  In  order  to  account  for 
the  rapid  fall-off  In  Intensity  of  the  flam*  away  from  the 
nozzle  It  la  necessary  to  suppose  that  some  non-lumlnes- 
cent  reaction  la  removing  sodium  atoms  In  the  gas  phase. 
Preliminary  experiments  suggest  that  the  non-lumlnes- 
cent  reaction  Is  N»  ♦  H  +  Hj  -  NaH  +  Hj,  and  the  lumines¬ 
cent  reaction  either  Na  ♦  Na  +  H  -  NaH  ♦  Na*  with  col¬ 
lision  yield  4  x  10*S  or  Na  +  H  ♦  H  -  H,  ♦  Na*  with 
-5  * 

collision  yield  1  x  10  .  (Contractor’s  abstract) 
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QUENCHING  AND  VIBRATIONAL-ENERGY  TRANSFER 
OF  EXCITED  IODINE  MOLECULES,  by  J.  C.  Polanyl. 
(1958]  [10]p.  lncl.  Ulus,  dlagr.  table,  refs.  (AF  33(038)- 
23976)  Unclassified 

Presented  at  Symposium  on  the  Structure  and  ReacUvlty 
of  Electronically-Excited  Species,  Ottawa  U.  (Canada), 
Sept  5-6,  1957. 

Published  In  Canad.  Jour.  Cheri.,  v.  36:  121-130, 

Jan.  IMS. 

Quenching  of  1?»  (*0^)  O'*  -  2«)  !■  *hown  to  take  place 
to  the  exclusion  of  vibrational-energy  transfer  in  iodine 
at  pressures  up  to  19  mm.  A  possible  quenching  mecha¬ 
nism  Involving  sensitized  predissociation  of  the  collision 
partner  1*  described.  Vibrational  transfer  In  collision* 
with  Hj  and  Dj  1*  found  to  occur  at  less  than  every  gas 

kinetic  collision.  Arguments  on  general  ground*  are  put 
forward  to  support  this  result,  which  conflicts  with  that 
of  earlier  workers,  increase  In  the  mass  of  the  isotope 
Is  found  to  bring  about  Increased  efficiency  of  vibrational 
transfer. 
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Princeton  U.  James  Forrestal  Research  Center,  N.  J. 

A  MATHEMATICAL  ANALYSIS  OF  THE  SOURCES  OF 
ERROR  IN  DIFFUSION  STUDIES  USING  TRACERS,  by 
R.  H.  CondlL  Feb.  1S57  [21]p.  IncL  diagr*.  table*. 
(Metallurgy  rapt.  no.  11)  (AFCSR-TN-57-109)  (AF  18- 
(000)067)  AD  120461  Unclassified 

A  mathematical  analyaia  o f  the  aourcea  of  error  In  aolld 
diffusion  atudlea  using  radioactlTe  tracera  la  presented 
with  a  table  ol  the  accuraclea  neceaaary  In  the  experi¬ 
mental  varlablea  to  achieve  aome  deal  red  accuracy  In 
the  diffusion  coefficient  Waya  are  formulated  for 
eati mating  the  amount  of  tracer  required  for  a  dlffualon 
run,  and  criteria  for  choosing  between  sectioning  and 
realdual  activity  methods  suggested.  (Contractor'* 
abatract) 
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Princeton  U.  Jamea  Forreatal  Reaearch  Canter,  N.  J. 

HIGH  TEMPERATURE  OXIDATION  OF  IRON-NICKEL 
ALLOYS,  by  M.  J.  Brabera  and  C.  E.  BlrchanalL  Mar. 
26,  1867  [22]p.  lncl.  lllua.  dlagra.  tablea,  rela.  (Metal¬ 
lurgy  rept  no.  12)  (AFOSR-TN-57-150)  (AF  18(600)967) 
AD  126439  Unclaaalfled 

Also  published  In  Corrosion,  v.  14:  179t-182t,  Apr.  1868. 

Hie  iron-rich  corner  of  the  phase  diagram  for  the  Fe- 
Nl-O  has  been  determined  at  1050*C.  Greet  car*  was 
taken  to  assure  equilibration  which  was  not  completely 
achieved  In  an  earlier  study.  The  m»chanl*m  of  oxida¬ 
tion  of  lron-nlcksl  alloys  la  discussed  and  a  protective 
mechanism  la  described  which  differs  somewhat  from 
those  suggested  for  other  alloys. 
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Princeton  U.  Jamea  Forreatal  Reaearch  Center,  N.  J. 

KINETICS  OF  THE  OXIDATION  OF  WUSTITE  AND 
MAGNETITE,  by  J.  D.  Mackenzie  and  C.  E.  Blrchenall. 
July  23,  1857  [18]p.  lncl.  dlagra.  table.  (Metallurgy 
rept  no.  13)  (AFOSR-TN-57-451)  (AF  18(600)967) 

AD  136441  Unclaaalfled 

A  method  has  been  developed  for  the  bulk  preparation 
of  solid  homogeneous  wflstlt*  of  controllable  oxygen 
content  The  reaction  rates  of  wflstlte  and  magnetite 
with  oxygen  at  atmospheric  pressure  over  the  tempera¬ 
ture  range  700*  to  1000*C  have  been  measured  by  a 
gravimetric  method  and  the  products  examined  by  x-ray 
and  metallographie  technique*.  The  effect  of  the  oxygen 
content  of  die  non- stoichiometric  wflstlt*  on  the  reaction 
rates  has  also  been  studied.  Result*  obtained  for  the 


growth  of  thick  layers  of  the  higher  oxides  of  iron  are 
discussed  in  terms  of  the  common  rate  laws.  (Con¬ 
tractor's  abstract) 
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Princeton  U.  James  Forreatal  Research  Center,  N.  J. 

A  REDETERMINATION  OF  THE  LEAD- LEAD  SULFIDE 
EQUILIBRIUM  BETWEEN  620*  AND  B20‘C,  by  J.  R. 
Stubbles  and  C.  E.  Blrchenall.  May  16,  1958  [B]p.  lncl. 
diagr.  table.  (Metallurgy  rept  no.  18)  (AFOSR-TN-68- 
470)  (AF  18(600)867)  AD  168281  Unclaaalfled 

7b*  equilibrium  between  lead,  lead  sulfide  and  circulating 
atmospheres  of  hydrogen  and  hydrogen  sulfide  have  been 
measured  and  analysed  between  820*  and  B20*C  by  an 
lodlmetrlc  back-tltratlon  method,  lb*  data  may  be  repre¬ 
sented  by  a  linear  free  energy  equation  AG*  ■  17,060  ♦ 
8.84T  cal,  whose  enthalpy  and  entropy  terms  have  associ¬ 
ated  errors  of  *  1  kcal  and  *1  eu.  Reasons  are  given 
for  accepting  the  new  data  in  preference  to  that  which 
already  exists.  (Contractor's  abstract,  modified) 
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Princeton  U.  James  Forrestal  Research  Center,  N.  J. 

METAL-GAS  REACTIONS,  by  C.  E.  Blrchenall.  May 
31,  1858  [12]p.  IncL  diagr.  refs.  (Metallurgy  rapt.  no. 

17)  (AF08R-TN-58-471)  (AF  18(600)967)  AD  168282 

Unclaaalfled 

Also  published  In  Conf.  on  the  Kinetics  of  Hlgh- 
Temperatur*  processes,  Massachusetts  Inst  of  Tech., 
Cambridge  (June  23-27,  1858),  Cambridge,  Technology 
Press,  1858,  p.  277-281. 

Some  aspects  of  reactions  between  metals  and  their 
gaseous  environments  which  are  responsible  for  devia¬ 
tions  from  simple  kinetic  equations  are  discussed.  In¬ 
cluding  dissolution  and  diffusion  of  gases,  formation  of 
volatile,  solid  and  liquid  product*,  and  cracking  of  metal 
scale.  Specific  Instances  are  pointed  out  in  which  Incom¬ 
plete  observations  may  allow  faulty  Interpretations.  An 
attempt  Is  mad*  to  distinguish  those  problems  which  are 
ready  for  systematic  Investigation  from  those  which  are 
too  complex  for  our  present  techniques  and  models  to 
handle.  (Contractor's  abstract,  modified) 
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Princeton  U.  James  Forrestal  Research  Center,  N.  J. 

SELF-DIFFUSION  OF  IRON  IN  NICKEL  AND  COBALT 
FERRITES,  by  R.  H.  Comfit,  M.  J.  Brabera,  and  C.  E. 
Blrchenall.  July  1858  [8)p.  lncl.  diagr*.  (Metallurgy 
rept  no.  18)  (AFOSR-TN-S8-565)  (AF  18(600)967) 

AD  158383  Unclassified 
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PRL  10:017;  PRI.  11:206-208 


The  self-diffusion  of  radioactive  iron  has  been  measured 
In  nickel  and  cobalt  ferrites  in  the  temperature  range 
between  844"  and  1190*C.  The  rate  of  diffusion  in  the 
nickel  ferrite  is  lower  by  about  an  order  of  magnitude 
than  the  diffusion  in  magnetite,  and  the  rate  in  cobalt 
ferrite  is  about  two  orders  of  magnitude  lower  than  the 
diffusion  in  magnetite.  Iron  diffusion  in  nickel  ferrite 
appears  to  decrease  with  decreasing  iron  content. 
(Contractor's  abstract) 
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CONDUCTIVITY  AND  THERMOELECTRIC  POWER  OF 
FeO  (Abstract),  by  A.  B.  Kuper.  [Mar.  1957]  [l]p. 

(A  F  1 8(600)967)  Unclassified 

FeO  polycrystals  were  made  by  complete  oxidation  of 
99.95  iron  in  hydrogen -water  vapor  followed  by  homoge¬ 
nization  in  the  same  atmosphere  and  rapid  quench.  Four 
compositions  spanning  the  phase  range  at  high  tempera¬ 
ture  were  used:  Fe  91(jO  to  Fe  9510  corresponding  re¬ 
spectively  to  4.9%  to  8.4%  Fe++  vacancies.  Measure¬ 
ments  were  made  from  77  -  360*K.  The  alloy  tends  to 
decompose  at  somewhat  higher  temperature.  The  ther 
thermoelectric  power  (Q)  is  positive.  QT  Increases 
with  T  with  plateaus  which  depend  on  composition  at 
roughly  .007  and  .02  ev.  Assuming  QT  ■  Ep  the  Fermi 

energy,  then  the  number  of  holes  changes  relatively 
little  over  the  T  range.  The  conductivity, 

o  S'  oq  exp(~°'^V ')  and  shows  some  composition  de¬ 
pendence.  o  at  room  temperature  S  1  (ohm -cm)  *.  The 

number  of  acceptors  is  assumed  to  be  one  per  Fe++ 
vacancy  since  each  such  vacancy  is  neutralized  st  low 
temperature  by  two  localized  holes.  At  room  T  the 
-3  2 

mobility  is  10  cm  /v-sec.  It  is  assumed  that  conduc¬ 
tion  takes  place  by  diffusion  of  holes  between  localized 
Fe  d-levels. 


Princeton  U.  James  Forrestal  Research  Center,  N.  J. 
(Project  SQUID) 
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Johns  Hopkins  U.  Baltimore,  Md. 

NON-LINEAR  INTERACTIONS  IN  A  VISCOUS  HEAT 
CONDUCTIVE  COMPRESSIBLE  GAS,  by  B.-T.  Chu  and 
L.  S.  G.  Kovasznay.  June  1957,  Sip.  inci.  table,  refs. 
(Pro).  Squid  technical  rept.  no.  JHU-15-P)  (Sponsored 
jointly  by  Air  Force  Office  oi  Scientific  Research  under 
AF  18(600)1121.  Office  of  Naval  Research  under  N6orl- 
10503,  and  Bureau  of  Ordnance  under  NOrd- 15872) 

AD  133051  Unclassified 


Princeton  U.  James  Forrestal  Research  Center,  N.  J. 
(Project  SQUID) 

Also  published  in  Jour.  Fluid  Mech.,  v.  3;  494-514, 

Feb.  1954. 

The  linearized  equations  of  motion  show  that  3  basic 
modes  of  fluctuations  exist  in  a  viscous,  heat-conductive, 
compressible  medium.  The  nonlinearity  of  the  governing 
equations  can  be  Interpreted  as  an  interaction  among  3 
basic  modes.  These  interactions  are  classed  as  "mass¬ 
like",  "force-like",  or  "heat-like"  effects.  A  system 
evolving  interactions  of  an  arbitrary  order  is  pre¬ 
sented,  and  the  second- order  (bilateral)  interactions 
are  investigated  in  detail.  A  method  of  estimating  the 
relative  importance  of  the  different  second-order  inter¬ 
actions  is  illustrated  by  means  of  an  example,  and  some 
predictions  are  made  about  the  general  behavior  of  the 
flow.  (Contractor's  abstract) 
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ON  THE  FINE  STRUCTURE  OF  TURBULENT  FLOWS, 
by  R.  Betchov.  [1957]  [12]p.  lncl.  diagrs.  refs.  (Spon¬ 
sored  jointly  by  Office  of  Naval  Research,  Air  Force 
Office  of  Scientific  Research,  and  Office  of  Ordnance 
Research  under  N6orl-10503)  Unclassified 

Published  in  Jour.  Fluid  Mech.,  v.  3:  205-216,  Nov. 

T55T 

The  turbulence  producod  by  a  multiplicity  of  small  air 
jets  has  been  Investigated  and  comparisons  are  made 
with  other  turbulent  flow.  The  eddy  Reynolds  number  is 
large  (R^  -  250).  The  energy  spectrum  was  measured, 

as  well  as  the  skewness  and  kurtosis  of  Su /bx.  The 
effect  of  the  finite  length  of  the  hot  wire  is  considered, 
and  the  corrected  results  indicate  that  the  spectrum 
follows  the  law  of  Kolmogoroff  in  an  Intermediate  range 
and  appears  to  fall  off  with  the  (-6)-power  of  the  fre¬ 
quency  in  the  viscous  range.  This  range  is  limited  at 
the  upper  end  of  the  frequency  range  by  electrical  noise. 
Special  precautions  reduced  thlK  noise  to  the  level  of 
thermal  agitation  in  the  hot  wirt .  The  ultimate  limit  to 
spectral  analysis  is  imposed  b'  the  molecular  agitation 
of  the  gas.  1711*  limit  is  evali  ated  and  compared  with 
the  spectrum  of  turbulence,  i.  appears  that  the  spectrum 

of  9^u/*x^  meiges  with  the  spectrum  of  molecular  agita¬ 
tion  without  a  distinctive  separation.  (Contractor’s 
abstract) 
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ON  UNSTEADY  INTERACTION  BETWEEN  A  WEAK 
THERMAL  LAYER  AND  A  STRONG  PLANE  OBLIQUE 
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Princeton  U.  James  Forrestal  Research  Center,  N.  J. 
(Project  SQUID) 

SHOCK,  by  C.-T.  Chang.  [1958]  [7]p.  lncl.  diagrs. 
(Sponsored  jointly  by  Office  of  Naval  Research,  Air 
F  orce  Office  of  Scientific  Research,  and  Office  of  Ord¬ 
nance  Research  under  N6orl- 10503)  Unclassified 

Published  in  Jour.  Aeronaut.  Sciences,  v.  25:  317-323, 
May  195d. 

A  problem  of  unsteady  interaction  between  a  weak  up¬ 
stream  temperature  disturbance  and  a  plane  oblique 
shock  is  investigated.  The  shock  Is  assumed  to  be 
located  at  the  concave  comer  of  a  wall.  The  tempera¬ 
ture  disturbance  is  taken  as  a  layer  of  hot  air  of  constant 
strength  —  namely,  a  step  function.  Its  wave  front  Is 
inclined  at  a  definite  angle  with  respect  to  the  upstream 
unperturbed  flow.  It  is  found  for  such  a  configuration 
that,  even  for  weak  upstream  disturbance,  mixed  flow 
(a  supersonic  region  outside  and  a  subsonic  region  in¬ 
side  a  sonic  circle,  respectively)  usually  occurs  down¬ 
stream  of  the  shock.  Using  a  general  concept  of  coni¬ 
cal  flow,  the  qualitative  nature  of  the  flow  field  down¬ 
stream  is  predicted.  Subsequently,  a  method  for  its 
quantitative  investigation  Is  presented.  Based  on  the 
concept  of  constant  states,  the  flow  in  the  supersonic 
region  is  determined  by  the  method  of  characteristics; 
the  flow  In  the  subsonic  region  is  determined  by  follow¬ 
ing  a  procedure  similar  to  the  one  used  by  Lighthlil  in 
his  Investigation  about  the  diffraction  of  blast  waves. 
(Contractor's  abstract) 
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Johns  Hopkins  U.  Applied  Physics  Lab.,  Baltimore,  Md. 

VORT1CITY  PRODUCTION  IN  ISOTROPIC  TURBU¬ 
LENCE,  by  R.  Betchov.  [1957]  [9]p.  lncl.  refs.  (Spon¬ 
sored  Jointly  by  Office  of  Naval  Research,  Air  Force 
Office  of  Scientific  Research,  and  Office  of  Ordnance 
Research  under  N6ori-10503)  Unclassified 

Published  In  Proc.  Ninth  Internat'l.  Congress  of  Appl. 
Mech.,  Brussels  (Belgium)  (Sept.  5-13,  1956),  v.  3: 
405-413,  1957. 

An  essential  aspect  of  turbulence  is  the  presence  of 
vorticity  fluctuations.  In  Isotropic,  homogeneous  and 
Incompressible  flow,  they  are  tied  to  the  energy  dissi¬ 
pation  and  the  rate  of  deformation  of  small  fluid 
spheres.  In  a  suitable  non-dimensional  form,  the  time 
derivative  of  the  mean  square  of  the  vorticity  is  given 
by: 

d  -2  35  „  _2 


where  the  skewness  S  represents  non-linear  Inertial 
2 

effects  and  where  D  represents  viscous  effects.  Ex- 


Princeton  U.  James  Forrestal  Research  Center,  N.  J. 
(Project  SQUID) 

perlmentally  S  Is  found  positive.  With  Helmholtz  theo¬ 
rem,  this  Indicates  concentration  of  vorticity  In  narrow 
regions.  S  has  been  measured  accurately  and  found  to  be 
equal  to  0.4  ±  0.05,  irrespective  of  the  turbulence 
Reynold's  number.  Under  the  usual  assumptions  of  iso¬ 
tropy,  homogeneity  and  incompressibility  and  using  only 
first  derivatives  of  the  velocity,  the  following  has  been 
found: 


-  0.436  y* 


S  «  0.436  y 


where  y  is  a  kurtosis.  With  y.4a  kinematic  maximum 
s  ■  0.87  has  been  found.  The  dynamic  equations  Involve 
second  derivatives  and  they  tend  to  lower  the  maximum 
value  of  S.  TTius  the  observed  value  should  correspond 
to  a  dynamic  maximum.  Other  kinematic  considerations 
show  that  when  S  is  positive,  the  mean  rate  of  deforma¬ 
tion  of  small  fluid  spheres  corresponds  to  squashing  and 
not  stretching  of  the  spheres.  Consequently  the  stretching 
of  the  vorticity  occurs  along  the  two  minor  principal  axis 
of  the  rate  of  strain  tensor.  (Contractor's  abstract) 
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Massachusetts  Inst,  of  Tech.,  Cambridge. 

RADIANT  HEAT  EXCHANGE  IN  A  GAS- FILLED 
ENCLOSURE,  by  H.  C.  Hottei  and  E.  S.  Cohen.  Aug. 

1957,  Iv.  lncl.  ilius.  (ProJ.  Squid  technical  rept.  no. 
M1T-14-P)  (Sponsored  Jointly  by  Office  of  Naval  Re¬ 
search,  Air  Force  Office  of  Scientific  Research,  and 
Office  of  Ordnance  Research  under  N6orl-10503) 

AD  138820  Unclassified 

Presented  at  ASME-AiChe  Heat  Transfer  Symposium, 
Pennsylvania  State  U.,  University  Park,  Aug.  i2,  1957. 

A  method  is  presented  for  predicting  radiant  heat  inter¬ 
change  in  enclosures  where  allowance  is  to  be  made  for 
gas  temperature  variation.  A  set  of  reception  factors 
permit  evaluation  of  any  exchange  problem  in  which  the 
geometry  is  represented  in  Cartesian  coordinates. 

This  new  method  may  be  used  on  a  particular  model  or 
class  of  furnaces  in  comparison  with  various  engineering 
shortcuts,  to  determine  the  range  over  which  one  of  the 
latter  may  be  relied  upon.  The  evaluations  of  the  recep¬ 
tion  factors,  and  c,  the  fraction  of  the  energy  originating 
within  the  cube  which  leaves  the  boundaries  of  the  cubes, 
are  appended. 
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Princeton  U.  James  Forrestal  Research  Center,  N.  J. 
(Project  SQUID) 

PERFORMANCE,  by  H.  C.  Hottel,  G.  C.  Williams,  and 
A.  H.  Bonnell.  June  1957,  27p.  illus.  (Proj.  Squid  tech¬ 
nical  rept.  no.  M1T-15-P)  (Sponsored  Jointly  by  Office 
of  Naval  Research,  Air  Force  Office  of  Scientific  Re¬ 
search,  and  Office  of  Ordnance  Research  under  N6orl- 
10503)  AD  135111  Unclassified 

Also  publlshedjn  Combustion  and  Flame,  v.  2:  13-34, 
Mar.  1958. 


Princeton  U.  James  Forrestal  Research  Center,  N.  J. 
(Project  SQUID) 

The  apparatus  appeared  to  be  capable  of  yielding  reliable 
results  with  fairly  good  reproducibility.  A  hlgh-temper- 
ature  apparatus  was  developed  to  obtain  data  on  Me^CO, 

benzene,  ETOH,  tert  -BuOH,  glycerol,  and  2  silicone 
fluids;  thermal  conductivity  data  are  tabulated. 


PRI.11-.213 


The  implications  of  well-stirred  reactor  kinetics  in  the 
prediction  of  combustion-chamber  performance  were 
examined.  The  gross  performance  characteristic  of  a 
combustion  chamber  can  be  simulated  by  models  which 
are  built  up  from  Interactive,  well-stirred  reactor  ele¬ 
ments.  Three  models  which  were  examined  analytically 
show  (1)  the  effect  of  pressure  interaction;  (2)  the  effect 
of  recirculation  interaction;  and  (3)  the  effect  of  a  non- 
uniform  distribution  of  fuel-air  ratio.  Instability  phe¬ 
nomena  in  a  simple  combustion  system  were  experi¬ 
mentally  investigated;  preliminary  results  Indicate  that 
models  which  are  based  on  the  well-stirred  reactor  are 
capable  of  providing  a  basis  for  models  of  hlgh-output 
combustion. 


PRI.  11:2 12 
Princeton  U.,  N.  J. 

THERMAL  CONDUCTIVITY  OF  PURE  LIQUIDS,  by  W. 

J.  Scheffy  and  E.  F.  Johnson.  Aug.  1957,  19p.  illus. 
tables,  refs.  (Proj.  Squid  technical  repl.  no.  PR-71-M) 
(Sponsored  jointly  by  Office  of  Naval  Research,  Air 
Force  Office  of  Scientific  Research,  and  Office  of  Ord¬ 
nance  Research  under  N6ori-10503)  AD  142428 

Unclassified 

Efforts  are  being  directed  toward  predicting  empirical¬ 
ly  thermal  conductivity  In  Its  variation  with  molecular 
weight,  density,  and  temperature.  A  general  correlation 
of  thermal  conductivity  is  described  which  Is  based  on 
limited  theoretical  and  Inadequate  experimental  data, 
but  which  has  advantages  of  simplicity  and  ease  of  ap¬ 
plication.  A  cylindrical  apparatus  was  constructed  for 
reasonably  accurate  determinations  of  thermal  conduc¬ 
tivity  of  liquids  between  room  temperature  and  their 
boiling  points.  Temperature  profiles  were  obtained 
without  simultaneous  longitudinal  gradients  on  the  heater 
tube  and  the  wall  separating  the  test  section  and  the  sand 
bed.  By  using  the  known  conductivities  of  HjO  and  CCl^, 

the  following  equation  was  obtained  for  the  thermal  con¬ 
ductivity  of  a  test  liquid  for  a  temperature  of  25'C  In 
the  cooling  jacket;  kj  ■  26.24  ♦  0.314,  where  m  Is  the 
m 

sl>pe  of  the  curve  of  AT  versus  AT„  for  the  test 

L. 

liquid  at  various  heat  fluxes.  Results  of  runs  on  MeOH, 
benzene,  chlorobenzene,  and  ally  1  alcohol  are  compared. 


Princeton  U.,  N.  J. 

A  MULTIPLE  RANGE  VISCOMETER  FOR  LIQUIDS,  by 
E.  F.  Johnson,  P.  E.  Parisot,  and  D.  R.  MacRae.  Aug. 
1957  [ll]p.  lncl.  Ulus,  table.  (Proj.  Squid  technical 
rept.  no.  PR-72-M)  (Sponsored  jointly  by  Office  of  Naval 
Research,  Air  Force  Office  of  Scientific  Research,  and 
Office  of  Ordnance  Research  under  N6orl-10503) 

AD  142429  Unclassified 

A  multiple-range  capillary-type  viscometer  was  devel¬ 
oped  which  Is  capable  of  reliable  measurements  at  tem¬ 
peratures  up  to  300°C  and  at  pressures  up  to  100  atm. 

The  viscometer  consists  of  an  auxiliary  apparatus  for 
generating  and  measuring  flows  and  pressure  drops  and 
of  a  constant  temperature  bath  and  temperature  meas¬ 
uring  apparatus.  The  viscometer  was  tested  with  hexane 
between  25°  and  200°C.  The  precision  of  measurement 
was  better  than  *  0.5%,  and  absolute  accuracy  was  bet¬ 
ter  than  *  2%.  The  theoretical  basis  of  operation  Is 
discussed. 


PR1.1 1:214 

Princeton  U.  James  Forrestal  Research  Center,  N.  J. 

BIBLIOGRAPHY  OF  UNCLASSIFIED  SQUID  PUBLICA¬ 
TIONS.  SUPPLEMENT  "A”  JUNE  1,  1956  -  JUNE  1, 
1957.  Oct.  1957,  13p.  refs.  (Pro).  Squid  technical  rept. 
no.  PR-67-P-A;  Suppl.  to  technical  rept.  no.  PR-67-P 
(Hem  no.  PRI. 11.179)  (Sponsored  jointly  by  Office  of 
Naval  Research,  Air  Force  Office  of  Scientific  Research, 
and  Office  of  Ordnance  Research  under  N6orl-10503) 

AD  146062  Unclassified 

This  bibliography  Is  supplementary  to  the  bibliography 
which  appeared  in  Jet  Propulsion,  v.  26:  660-680,  Aug. 
1956,  under  the  title  "Ten  Years  of  Project  Squid"  (Item 
no.  PRI.11.179).  All  of  the  papers  appeared  as  Squid  re¬ 
ports  dated  later  than  June  1,  1956  except  for  several 
from  the  Bureau  of  Mines  which  Inadvertently  were  not 
included  In  the  first  bibliography. 
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Princeton  U.  James  Forrestal  Research  Center,  N.  J. 
(Project  SQUID) 

PRI.11:215 

Purdue  U.,  Lafayette,  Ind. 

THE  DETERMINATION  OF  HEAT  TRANSFER  COEF¬ 
FICIENTS  FOR  AIR  AND  CARBON  DIOXIDE,  by  E.  L. 
Katz.  May  1957,  22p.  lncl.  illus.  refs.  (Proj.  Squid 
technical  rept.  no.  PUR-33-P)  (in  cooperation  with 
Consolidated  Vultee  Aircraft  Corp.,  San  Diego,  Calif.) 
(Sponsored  jointly  by  Office  of  Naval  Research,  Air 
Force  Office  of  Scientific  Research,  and  Office  of  Od 
nance  Research  under  N6ori-10503)  AD  129599 

Unclassified 

Presented  at  Diamond  Jubilee  annual  meeting  of  the 
Amer.  Soc.  Mech.  Engineers,  Chicago,  Ill.,  Nov.  13-18 
1955. 

An  experimental  investigation  was  conducted  for  deter¬ 
mining  the  convection  and  radiation  heat-transfer  co¬ 
efficients  for  pure  dry  air  and  pure  gaseous  carbon  di¬ 
oxide  flowing  turbulently  through  a  small-diameter, 
water-cooled  tube.  The  experimental  results  are  cor¬ 
related  with  an  average  deviation  ol  ■  8  'I-  bv  the  follow¬ 
ing  equation: 

j  0.035  Re'0'23 

wherein  all  physical  properties  are  'aluated  at  the 
average  film  temperature.  Data  were  obtained  over  a 
static  gas  pressure  range  of  50  to  250  psia,  an  average 
gas  bulk  temperature  range  of  597  to  1778F,  and  a 
Reynolds  number  range  of  8300  to  140,000.  The  totil 
heat-transfer  coefficients  for  carbon  dioxide,  which  c  at¬ 
tain  both  radiation  and  convection  components,  are 
shown  to  be  numerically  less  than  the  pure  convective 
coefficients  for  air  at  the  same  conditions  of  tempera¬ 
ture,  pressure,  and  Reynolds  number.  The  total  coef¬ 
ficients  for  CO^  are  shown  to  be  affected  by  pressure 

at  high  bulk  temperatures.  For  example,  the  total  co¬ 
efficient  decreased  9Tf  when  the  pressure  was  increased 
from  50  to  200  psia.  (Contractor's  abstract) 


PRI. 20:001 

Princeton  U.  Palmer  Physical  I.ab.,  N.  J. 

FEYNMAN  GELL-MANN  THEORY  OF  FERMI  INTER¬ 
ACTIONS,  by  M.  L.  Goldberger  and  S.  B.  Treiman. 
11958]  !5]p.  (AFOSR-TN-58-399)  [AF  49(638)304] 

AD  154308  Unclassified 

Also  published  in  Phys.  Rev.,  v.  110.  1478-1479,  June 
15,  1958.  (Title  varies 

In  analogy  with  the  i  roposed  self-interacting  conserved 
vector  current  used  to  explain  the  aim  st  precise  epiai- 


ity  of  the  vector  coupling  strengths  In  J  and  u  decay,  a 
self-interacting  conserved  axial  vector  current  has  been 
proposed  to  explain  the  near  equality  of  the  axial  vector 
strengths  in  the  same  two  decays.  In  order  to  explain 
the  decay  of  strange  particles  a  strangeness  non-con¬ 
serving  current  has  also  been  proposed.  It  is  shown 
that  both  the  axial  vector  current  and  the  strangeness 
non -conserving  current  are  ruled  out  on  experimental 
grounds. 


PRI. 20:002 

Princeton  U.  Palmer  Physical  1  ab..  N.  J. 

NEUTRAL  PION  DECAY,  by  M.  1  .  Goldberger  and 
S.  B.  Treiman.  [1958]  [13]p.  (AFOSR-TN-58-400) 

(AF  49(638)304)  AD  154309  Unclassified 

Also  published  in  Nuovo  Clmento,  Series  X,  v.  9:  451- 
460,  Aug.  1,  1958. 

Dispersion  relations  are  used  to  study  the  decay  of  neu¬ 
tral  pions  through  baryon  pairs,  which  annihilate  to  pro¬ 
duce  photons.  Nucleon  pairs  are  taken  to  be  represen¬ 
tative  of  baryon  pair  contributions  gene-ally.  The  final 
expression  for  the  decay  rate  has  a  structure  very  dif¬ 
ferent  from  that  obtained  from  perturbation  theory. 
However,  it  turns  out  that  the  numerical  results  are  not 
appreciably  different.  (Contractor's  abstract,  modified) 


Pfll.  20:003 

Princeton  U.  Palmer  Physical  Lab.,  N.  J. 

ELECTROMAGNETIC  STRUCTURE  OE  THE  NUCLEON, 
by  P.  Eederbush,  M.  1..  Goldberger,  and  S.  B.  Treiman. 
'1958]  [69 ]p.  inel.  dlagr.  tables,  refs.  (A EOSR-TN-58- 
499)  I A 1-  49(638)304 1  AD  158309  Unclassified 

Also  published  in  Phys.  Rev.,  v.  1  12:  642-665,  Oct.  15, 
195tL~ ' 


Die  electromagnetic  structure  of  the  nucleon  is  studied 
using  dispersion  relation  techniques.  Contributions  to 
the  magnetic  moments  and  mean-square  radii  from  the 
two  pnm  Intermediate  state  are  studied  exhaustively.  It 
is  shown  that  the  electromagnetic  structure  of  the  meson 
itself  may  play  an  important  role.  The  structure  of  the 
meson  is  also  discussed.  Tile  two  plan  state  seems  to 
account  reasonably  for  the  Isotopic  vector  magnetic  mo¬ 
ment  and  magnetization  mean-square  radius,  but  the 
charge  density  radius  appears  to  be  much  smaller  than 
Uie  currently  accepted  experimental  value.  As  regards 
the  isotopic  scalar  properties  of  the  nucleon,  study  is 
nude  -f  the  contributions  from  intermediate  states  with 
tw  '  K-mesons  and  nucleon-aiitlnucle oil  pairs  (m  >re  gen¬ 
erally  bart  on  pairs).  The  K-meSon  state  is  treated  bv 
perturbation  theory  ami  found  to  have  a  small  effect. 
Using  an  argument  based  on  the  unltarity  f  the  S- matrix 
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'i'll. nil  r.cnera!  i )  i-u]  it*  i't  I  cm  of  the  three  pi  on  state,  be- 
:il’''<‘il  lc  be  (In’  most  Important  contributor  to  Isotopic 
ccabir  quantities,  are  dismissed.  (Contractor's  ab¬ 
stract,  mollified) 
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uicc'.cn  !'.  1'almer  Physical  I,ab.,  N.  ,1. 

V  S'll.t'DI.K  PROBLEM  IN  DISPERSION  Til  KORY,  by 
.'■!■  I..  Goldbergor  and  S.  I!.  Trelnian.  [  1  fl5H]  |7]p. 

A  Kl  ISH-TN-58-101 7)  (AF  40(038)30*1)  AH  1G22B2 

Unclassified 

Published  ir.  Rhys.  Rev,,  v.  113:  1003-1000,  Mar.  15, 

:  ti'h  o’.  ’  ' 

The  bee  mode!  1m  modified  by  addition  of  a  now  field  O' 
anil  a  weak  coupling  N  i  0  •  N  O',  which  leads  to  lnsta- 
ubity  of  tlie  V  particle:  V  ■*  N  +  0  "  N  i  O'.  The  decay 
amplitude  Is  calculated  to  lowest  order  In  the  weak  cou¬ 
pling  by  dispersion  relation  methods.  In  effect  we  are 
required  to  study  a  set  of  simultaneous  dispersion  rela¬ 
tions.  'Die  problem  Is  completely  soluble  and  serves  to 
clarify  the  essential  structure  of  dispersion  methods. 
Tin1  results  a|p:e  with  what  one  obtains,  more  easily 
in  the  present  ease,  by  direct  methods.  (Contractor's 
abstract) 


10.01:003 

opulslon  Research  Corp.,  [Santa  Monica]  Calif. 

NUMERICAL  ANALYSIS  OF  INVISCID  SUPERSONIC 
FLOWS,  UTILIZING  THE  STREAMSUHFACE  CHARAC¬ 
TERISTICS  METHOD,  by  C.  Cobb,  II.  G.  Loos,  and  S. 
Manus.  Jan.  1958,  31p.  lncl.  diagrs.  (Rept.  no.  R-279) 
(AFOSH-TN-58-I05)  (A  F  1  8(600)  1  143)  AD  152014 

Unclassified 

The  stroamsurface  characteristics  method  for  super¬ 
sonic  flow  mentioned  in  item  no.  PRO. 01:002  has  been 
programmed  for  the  IBM-G50  digital  computer,  As  a 
result,  the  lsentroplc  supersonic  flow  between  two  close 
surfaces  of  arbitrary  but  regular  shape,  subject  to 
proper  boundary  conditions,  can  be  determined  at  a 
speed  of  about  1  3/4  minutes  per  point.  The  IBM-650 
computer  was  found  to  be  somewhat  too  small  for  the 
present  problem.  The  numerical  examples  Involving 
internal  supersonic  flow  problems  are  given.  (Con¬ 
tractor's  abstract) 


10.01:004 

repulsion  Research  Corp.,  Santa  Monica,  Calif. 

EXPERIMENTAL  INVESTIGATION  OF  A  THREE  DI¬ 
MENSIONAL  ALL  SUPERSONIC  DIFFUSING  CASCADE, 


PIU.  20:004;  PRO.  01:003,  004 
PRO,  02:00),  002 

by  T.  Itirn  and  JC.  Ruder,  May  1058,  175p.  bid,  lllus, 
(tlngrs.  tables,  refs,  (liept,  no,  R-288)  fA  EOHH-Tlt-38- 
132)  (AF  18(600)1  143)  AD  20.771  2;  PR  142012 

Unclassified 

A  three-dimensional  all-supersonic  diffusing  cascade 
was  designed  by  tho  stream  surface  characteristics 
method  and  tested  In  a  wind  tunnel  over  the  Mach  number 
range  2.2  to  3.0,  Stable  supersonic  flow  was  established 
over  a  wide  range  of  Incidence  angles.  Chordwlse  blade- 
surface  static  pressures,  exit-plane  pitot  surveys,  and 
Schlleren  photographs  were  obtained.  (Contractor's 
abstract) 


PRO. 02:001 

Propulsion  Research  Corp.,  Santa  Monica,  Calif. 

ESCHER  WYS.S  CLOSED  CYCLE  AIRCRAFT  POWER- 
PLANT  STUDY.  PART  I.  SUMMARY  AND  EVALUATION 
OF  PHASE  I,  by  R.  D.  Rubier.  May  8,  1057,  58p.  lncl, 
diagrs.  tables.  (Rept.  no.  R-258)  (AFOSR-TR-57-36) 

(AF  18(603)27)  AD  126560  Unclassified 

Various  ducted  fans  driven  by  closed  cycle  gas  turbines 
were  studied.  For  chemical  fuels,  two  arrangements 
were  considered  for  the  combustion  chamber  containing 
the  closed  cycle  gas  heater:  (a)  as  part  of  a  separate 
turbojet  engine  ("external  heat  source"),  and  (b)  as  an 
afterburner  In  the  ducted  fan  air  flow  ("self  contained 
closed  cycle  engines").  For  nuclear  fuels  the  hlgh-tem- 
perature  gas-cooled  reactor  was  considered  tho  most 
likely  heat  source  ("single  loop  system").  One  closed 
cycle  power-plant  with  external  gas  heatFr  was  fairly 
completely  designed.  The  component  weights  of  this  en¬ 
gine  were  used  as  a  basis  for  weight  estimates  of  the 
other  engines.  Two  other  closed  cycle  applications  were 
briefly  Investigated:  a  high  altitude  secondary  power- 
plant,  and  a  boundary  layer  suction  fan  drive  system. 

The  closed  cycle  ducted  fans  using  chemical  fuels  were 
found  to  be  too  heavy  and  complicated  to  be  competitive 
with  open  cycle  engines.  The  gas-cycle  nuclear  engine 
looked  promising  for  subsonic  and  possibly  for  low  su¬ 
personic  propulsion.  Further  work  on  this  was  Initiated. 
As  secondary  powerplants  for  future  high  altitude  flight 
vehicles,  closed  cycle  turbines  promise  to  have  a  defi¬ 
nite  field  of  application.  (Contractor's  abstract) 


PRO. 02:002 

Propulsion  Research  Corp.,  Santa  Monica,  Calif. 

ESCHER  WYSS  CLOSED  CYCLE  AIRCRAFT  POWER- 
PLANTSTUDY.  PART  II.  INTERIM  SUMMARY  AND 
EVALUATION  OF  PHASE  II,  by  R.  D.  Buhler.  May  10, 
1957,  43p.  lncl.  diagrs.  table.  (Rept.  no.  R-259) 

(A FOSR-TR-57-37)  (AF  18(603)27)  AD  126570 

Unclassified 

A  portion  of  a  study  on  closed  cycle  gas  turbine  for 
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PRO  03:001,  002;  PRO.  04:001,  002 
PSY.  01:001 

aircraft  has  been  summarized  and  evaluated.  This  study 
dealt  with  closed  cycle  turbine-ducted  fan  powerplants 
suitable  for  a  gas-cooled  reactor  heat  source.  The 
reactor-gas  turbine  loop  would  use  helium,  at  a  turbine 
inlet  condition  of  about  70  atm  and  1800'F.  Cycle  calcu¬ 
lations  with  and  without  a  regenerator  show  a  potential 
heat  consumption  at  sea  level  static  conditions  of 

3 

7.5  -  12.2  x  10  Btu/hr  -  1  lb  thrust  (equivalent  to  an  sfc 
of  0.42  -  0.68  for  hydrocarbon  fuels),  and  an  air  specific 
impulse  of  about  30  with  a  1.6:1  pressure  ratio  fan.  The 
regenerator  would  be  extremely  compact,  about  1.6  cu 
ft/hp,  the  cooler  lather  bulky,  about  30  cu  ft/hp,  but  not 
excessively  heavy.  The  cooler  and  regenerator  together 
w  uld  weigli  about  0.13  lb/hp.  The  closed  cycle  turbo- 
maclunery  would  be  extremely  small,  favoring  the  de¬ 
sign  of  larger  power  units  (above  15,000  hp).  The  high 
speed  capabilities  of  these  engines  as  well  as  mechanic¬ 
ally  advantageous  arrangements  and  overall  weight  es¬ 
timates  are  currently  being  worked  on.  (Contractor's 
abstract) 


PRO. 03:001 

Pr  ppulsiun  Research  Curp.,  Santa  Monica,  Calif. 

A  N  A I  YTICA1.  COMPARISON  STUDY  OF  THE  PRC 
WAVE  ENGINE  AND  SOME.  COMPETITIVE  AIR  - 
BREATHING  ENGINES.  Jan.  1958,  50p.  inci.  illus. 
magrs.  (Kept.  no.  H-2H0)  (AFOSlt-TR-58-36)  (AE  18- 
(603  77)  AD  152245  Unclassified 

The  perf  irmuiiee  of  the  PRC  wave  engine  has  been  cal¬ 
culated  and  has  been  compared  with  those  of  two  turbo¬ 
jets  and  a  ramjet.  It  is  concluded  that  the  PRC  wave 
engine  does  not  have  a  lower  specific  fuel  consumption 
than  existing  competitive  engines.  The  thrust  per  fron¬ 
tal  area  f  >r  the  wave  engine  in  supersonic  flight  was 
f  .unil  t  i  be  about  one -third  of  the  value  for  a  turbojet 
with  afterburner.  (Contractor's  abstract) 


1  RO. 03:002 

1  r  j  ulsi  a  Research  Curp,,  Santa  Monica.  Calif. 

I  RE1  IMINAP.Y  DESIGN  STUDY  OE  THE  PRC  WAVE 
ENGINE,  leti.  1958  I30jp.  incl,  diagrs,  (Rept.  no,  R- 
284  A!  tiSR-TR-58-55)  <AE  18(603)77)  AD  154207 

Unclassified 

1  rebn  mar.  design  studies  were  made  of  the  PRC  wave 
engine  and  a  e  uifiguratlon  was  selected  for  a  model  en¬ 
gine  t  i  nduct  feasibility  tests  and  to  determine  me¬ 
chanical  ,  i  bii-ms  and  real  fluid  effects  associated 
with  tins  r.j  e  f  engine.  Initial  layouts  were  completed 
(  o  the  <  urine  amt  test  rig,  and  are  presented  in  this 
it,  at.  C  iitract  r  s  abstract) 


PRO.04:001 

Propulsion  Research  Corp.,  Santa  Monica,  Calif. 

POTENTIAL  AIRCRAFT  APPLICATIONS  OF  CLOSED 
GAS  CYCLE  NUCLEAR  POWER  PLANTS,  by  R.  D. 

Buhler  and  P.  J.  Gingo.  Dec.  1957,  48p.  incl.  illus. 
diagrs.  tables,  refs.  [Kept.  no.  TM-84]  (AF  49(638)38) 

Unclassified 

Also  published  in  Proc.  Symposium  on  Advanced  Propul¬ 
sion  Systems,  Los  Angeles,  Calif.  (Dec.  11-13,  1957), 

N.  Y.,  Pergamon  Press,  v.  2:  1  17-134,  1959. 

Closed  gas-cycle  nuclear  power  plants  for  aircraft  ap¬ 
plications  are  currently  being  re-evaluated  in  view  of 
recent  advances  in  refractory  metals  and  ceramic  fuel 
element  technology.  With  high-pressure  helium  as  the 
primary  loop  working  fluid,  the  chief  advantages  of  the 
closed-cycle  gas-cooled  systems  are  (1)  compact  reac¬ 
tor,  (2)  high  cycle  efficiency,  (3)  freedom  from  corro¬ 
sion,  and  (4)  high  physical  and  nuclear  stability  of  the 
working  fluid.  Heat  exchanger  sizes,  weights  and  tight¬ 
ness,  together  with  the  possibility  of  fission  product  leak¬ 
age  into  the  helium,  are  currently  considered  as  the 
most  severe  problems.  Neither  the  size,  weight,  nor 
performance  of  the  helium  turbomachinery  is  expected 
to  pose  any  serious  difficulties.  The  performance  of  a 
subsonic-supersonic  dash  airplane  with  chemical  fuel 
augmentation,  was  calculated  using  material  tempera¬ 
tures  compatible  with  present  day  technology.  Two  other 
airplanes,  which  were  all  supersonic  and  which  used  a 
nuclear  power  plant  system  during  their  entire  mission, 
were  studied.  A  preliminary  study  of  the  possible  space 
vehicle  applications  of  closed  gas-cycle  systems  has  also 
been  started.  (Contractor’s  abstract) 


PRO. 04:002 

Propulsion  Research  Corp.,  Santa  Monica.  Calif. 

STUDY  AND  El  VALUATION  OE  CLOSED  CYCLE  GAS 
TURBINE  PROPU1.SION  SYSTEMS  WITH  NUCLEAR 
HEAT  SOURCE  (Unclassified  title),  (n.a.)  Apr.  9,  1958, 
153p.  incl.  illus.  diagrs.  tables,  refs.  (Rept.  no.  R - 283) 
(AEOSR-TR-58-76)  (A E  49(638)38)  AD  158340 

Secret 


RSY.  01:00! 

Psych  ilogical  Research  Associates,  Arlington,  Va. 

A  EHAMFWOHK  FOR  INTEGRATION  OF  SMA1  I. 
GROUP  RESEARCH  STUDIES.  A  P1I.OT  STUDY,  by  J. 

E  .  McGrath.  Oct.  1957,  Iv.  Incl.  tables,  reis.  (PRA 
rept.  no.  57-20)  (AE'OSR-TR-57-87)  (AE  49(638)47) 

AI)  136680:  RB  135595  Unclassified 


A  pilot  study  is  presented  relative  to  the  development  of 
a  tentative  framework  for  integration  of  small  gr  up 


AIR  FORCE  SCIENTIFIC  RESEARCH 


research  knowledge,  and  the  application  of  this  frame¬ 
work  to  a  sample  of  studies.  A  working  bibliography  of 
1279  Items  is  compiled.  The  classification  procedures 
are  discussed  which  are  applied  to  annotating  the  bib¬ 
liography  of  the  developmental  sample.  Two  classifica¬ 
tion  systems  at  2  levels  of  abstraction  are  described;  a 
syntactical  framework  for  classification  of  studies  by 
types,  and  a  set  of  procedures  for  compiling  research 
information  within  studies  of  a  given  type.  Summaries 
are  given  of  the  studies  of  the  developmental  sample. 
(Contractor's  abstract) 


PRF. 01:007 

Purdue  Research  Foundation,  Lafayette,  Ind. 

ON  A  LEMMA  IN  THE  DIRECT  METHOD  OF  THE 
CALCULUS  OF  VARIATIONS,  by  L.  Cesari  and  L.  H. 
Turner.  Dec.  1956,  8p.  (Technical  note  no.  6)  (AFOSR- 
TN-57-245)  (AF  18(600)1484)  AD  126542 

Unclassified 

Also  published  in  Rend.  Circ.  Matem.  Palermo,  Series 
II,  v.  6:  109-11 S,  Jan.-Apr.  1957. 

Some  years  ago,  Cesari  (Amer.  Jour.  Math.,  v.  74:  265- 
275,  1952)  Improved  very  beautifully  a  smoothing  proc¬ 
ess  for  surfaces,  with  the  help  of  a  simple  Integral  In¬ 
equality,  of  which  the  published  proof  is  adapted  to  es¬ 
tablish  a  more  general  Inequality  with  four  exponents. 
(An  unpublished  simpler  calculus  proof  results  from 
subsequent  conversations  with  the  authors.)  (Math.  Rev. 
abstract) 


PRF. 01.008 

Purdue  Research  Foundation,  Lafayette,  Ind. 

A  FINE  CYCLIC  ADDITIVITY  THEOREM  OF  A  FUNC¬ 
TIONAL,  by  C.  J.  Neugebauer.  Apr.  1957,  I3p.  (Tech¬ 
nical  note  no.  9)  (AFOSR-TN-57-249)  (AF  18(600)1484) 
AD  126547  Unclassified 

Also  published  in  Illinois  Jour.  Math.,  v.  2:  396-401, 

Sept.  1958. 

A  closed  finitely  connected  Jordan  region  J  with  (T,  J)  a 
continuous  mapping  from  J  into  Ej.  A  study  is  made  of 

a  generalization  of  Cesari's  fine  cyclic  additivity  theorem 
of  the  Lebesque  area.  Non-negative  functionals  •  are 
defined  for  each  continuous  mapping  T  from  a  Peano 
space  p  into  a  metric  space  P*.  T  -  sf,  f:  P  -  M, 
s:  M  ■  P\  r(M)  <  •  is  an  unrestricted  factorization  of 
T  and  T  is  the  collection  of  fine  cyclic  elements  of 
M.  A  connected  open  set  Gj-CM  containing  and  associ- 


PRF. 01:007  -  PRF.01:010 


ated  with  T  such  that  T  is  a  local  A-set  relative  to  Gp. 
tpls  the  natural  retraction  from  Gj.  onto  T,  and  Ar« 

f_1(Gj).  It  is  proved  that  *(T,P)  =  I^stjf,  A^, 

r=M. 

PRF.01:009 

Purdue  Research  Foundation,  Lafayette,  Ind. 

LOCAL  A-SETS,  B-SETS,  AND  RETRACTIONS,  by  C. 

J.  Neugebauer.  Apr.  1957,  20p.  (Technical  note  no.  8) 
(AFOSR-TN-57-250)  (AF  18(600)1484)  AD  126548 

Unclassified 

Also  published  in  Illinois  Jour.  Math.,  v.  2:  386-395, 


A  concept  of  retraction  of  a  Peano  space  onto  one  of  Its 
B-set  Is  introduced  with  the  complement  of  the  B-set 
mapped  into  a  dendrite.  A  local  A-set  of  a  Peano  space 
is  introduced  and  a  local  A-set  B  is  an  A-set  relative  to 
a  connected  open  set  G  of  P,  l.e.,  B  is  a  non-degenerate 
compact  sub*  of  I  such  that  every  component  of  G-B 
has  a  slngl  rontler  point  relative  to  G.  A  natural  re¬ 
traction  fn  .  G  onto  B  suggests  Itself,  l.e.,  the  one 
that  sends  each  component  of  G  -  B  Into  Its  frontier  rel¬ 
ative  to  G.  It  is  asserted  that  this  retraction  t  can  be 
extended  to  P  so  as  to  map  P-B  Into  a  dendrite.  The 
composition  of  two  retractions  is  analyzed.  It  Is  seen 
that  every  local  A-set  Is  a  B-set,  and  if  the  underlying 
Peano  space  Is  of  finite  degree  of  multlcoheren'-S,  every 
B-set  is  a  local  A-set. 


PRF.01-.010 

Purdue  Research  Foundation,  Lafayette,  Ind. 

A  DECOMPOSITION  OF  A  PEANO  SPACE,  by  C.  J. 
Neugebauer.  Apr.  1957,  7p.  (Technical  note  no.  7) 
(AFOSR-TN-57-251)  (AF  18(600)1484)  AD  126549 

Unclassified 

The  relation  between  fine  cyclic  elements  and  proper 
cyclic  elements  are  investigated  by  proving  that  a 
Peano  space  P  of  finite  degree  of  multicoherence  can 
be  decomposed  into  a  finite  number  of  B-eets  Bj . 

B  such  that  (1)  B,  "  B.  is  either  empty  or  else  finite 
n  1  J 

with  i  /  ),  (2)  each  fine  cyclic  element  of  P  is  a  proper 
cyclic  element  of  a  unique  B^,  and  (3)  each  proper  cy¬ 
clic  element  of  some  B(  is  a  fine  cyclic  element  of  P. 
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PRF.01:011  -  PRF.01:015 


PRF.OlrOU 

Purdue  Research  Foundation,  Lafayette,  Ind. 

LEBESGUE  AREA  ZERO,  DIMENSION,  AND  FINE  CY¬ 
CLIC  ELEMENTS,  by  R.  F,  Williams,  June  1957,  13d. 
(Technical  note  no.  10)  (AFOSR-TN-57-422)  (AF  II 
(600)1484)  AD  136411  Unclassified 

Surfaces  are  treated  as  maps  f  from  g***-  **  t^o-dlmen- 
slonal  spaces  X  Into  a  Euclidean  space  Er ,  Three  theo¬ 
rems  are  demonstrated  which  show  that  the  surface  has 
zero  Lebesgue  area  only  If  it  is  essentially  one-dimen¬ 
sional.  It  Is  stated  as  a  corollary  that  Lebesgue  area 
zero  is  a  topological  property.  These  theorems  hold  In 
quite  general  circumstances.  Theorem  1  requires  only 
that  X  be  a  bi-compact  Hausdorf  space,  and  theorems  2 
and  3  require  that  X  be  a  continuous  curve  of  finite  de¬ 
gree  of  multi-coherence.  Theorem  3  characterizes 
Lebesgue  area  zero  via  fine  cycle  elements  usl:^  re 
suits  of  Neugebauer,  and  generalizes  a  theorem  of 
Rad6. 


PRF.01:012 

Purdue  Research  Foundation,  Lafayette,  Ind. 

THE  DIRECT  METHOD  IN  THE  CALCULUS  OF  VARI¬ 
ATIONS,  by  L.  H.  Turner.  Aug.  1957,  124p.  Incl.  refs. 
(Technical  note  no.  11;  rept.  no.  1203)  (AFOSR-TN-57- 
462)  (AF  18(600)1484)  AD  136453  Unclassified 

In  the  present  study,  Integrals  on  curves  and  surfaces 
are  studied  In  relation  to  the  direct  method  of  the  cal¬ 
culus  of  variations  based  on  lower  semicontinuity.  An 
Investigation  Is  made  In  Chapter  I  of  the  convexity  prop¬ 
erties  of  integrand  functions  of  the  type  used  in  the  cal¬ 
culus  of  variations.  In  Chapter  n,  parametric  curves 
and  Integrals  on  such  curves  are  studied.  Conditions 
for  lower  semicontinuity  for  Integrals  on  curves  are 
given  In  Chapter  m.  Chapter  IV  contains  3  existence 
theorems  giving  minima  for  nonparametnc  Integrals. 

In  Chapter  V,  parametric  surfaces  and  corresponding 
Integrals  are  studied.  Sufficient  conditions  for  lower 
semicontinuity  are  given  for  surface  Integrals  In  Chap¬ 
ter  VI.  These  represent  new  proofs  of  theorems  by 
L.  Cesarl.  These  proofs  differ  from  his  In  that  the 
proofs  are  given  In  terms  of  arbitrary  representations 
and  convexity  conditions  are  substituted  for  conditions 
using  differentiability  of  the  Integrand.  (Contractor's 
abstract,  modified) 


PRF.01:013 

Purdue  Research  Foundation,  Lafayette,  Ind. 

ON  THE  COINCIDENCE  OF  GEOCZE  AND  LEBESGUE 


AREAS,  by  L.  Cesarl  and  C.  J.  Neugebauer.  July  1957 
[I2]p.  refs.  (Technical  note  no.  12)  (AFOSR-TN-57- 
463)  (AF  18(600)1484)  AD  136454  Unclassified 

Also  published  in  Duke  Math.  Jour.,  v.  26:  147-153. 

Mar.  1959. 

Let  (T,A)  be  a  continuous  mapping  from  an  admissible 
set  A  of  the  Euclidean  plane  Into  Euclidean  three-space 
(L.  Cesarl,  Surface  area,  Princeton  Unlv.,  Princeton, 

N.  J.,  1956).  Using  their  concepts  of  fine-cyclic  ele¬ 
ments  (Cesarl,  Rlv.  Mat.  Unlv.  Parma,  v.  7:  149-185, 
1956;  Neugebauer,  Trans.  Amer.  Math.  Soc.,  v.  88:  121- 
136,  1958)  and  fine-cyclic  additivity  theorems,  the 
authors  give  a  new  proof  for  the  known  result  that  the 
Lebesgue  area  and  the  GeOcze  area  of  (T,A)  are  equal. 


PRF.01:014 

Purdue  Research  Foundation,  Lafayette,  Ind. 

PRIME  ENDS  FOR  OPEN  SUBSETS  OF  TWO  DIMEN¬ 
SIONAL  MANIFOLDS  1,  by  R.  E.  Fullerton.  Aug.  1957, 
23p.  Incl.  dlagrs.  refs.  (Technical  note  no.  13)  (AFOSR- 
TN-57-590)  (AF  18(600)1484)  AD  136476 

Unclassified 

Tills  Investigation  was  carried  out  In  order  to  obtain 
basic  topological  results  necessary  for  the  study  of 
surfaces  defined  over  two-manlfolds.  Considerable  use 
Is  made  of  the  theory  of  prime  ends  of  plane  domains  In 
building  up  locally  a  prime  end  theory  for  open  subsets 
of  manifolds.  Admissible  ends  and  prime  ends  are  de¬ 
fined  and  certain  of  their  properties  studied.  It  Is 
shown  that  for  simple  Jordan  regions  these  two  concepts 
give  equivalent  results.  It  Is  expected  that  the  data  ob¬ 
tained  from  this  study  will  be  used  In  the  future  for  the 
Investigation  of  contours  for  surfaces  defined  on  two- 
manlfolds,  and.  In  particular,  for  proving  the  Cesarl- 
Cavalleri  type  Inequality  for  such  surfaces. 


PRF.01:015 

Purdue  Research  Foundation,  Lafayette,  Ind. 

GENERALIZED  LENGTH  AND  AN  INEQUALITY  OF 
CESARI  FOR  SURFACES  DEFINED  OVER  TWO- 
MANIFOLDS,  by  R.  E.  Fullerton.  Aug.  1957,  21p. 
(Technical  note  no.  14)  (AFOSR-TN-57-591)  (AF  18- 
(600)1484)  AD  136577  Unclassified 

The  theory  of  contours  has  been  generalized  so  that  the 
domain  space  of  a  mapping  which  defines  a  surface  is 
a  two-dimensional  manifold  rather  than  the  restricted 
domain  of  the  subsets  of  a  plane.  The  prime  end  theory 
for  open  subsets  of  two-manlfolds  has  made  possible  a 
treatment  of  mappings  of  open  subsets  on  compact  two- 
manlfolds.  The  Cavallerl  Inequality  of  Cesarl  has  been 
rhown  to  be  valid  In  this  more  general  rase  and  should 
be  useful  in  developing  theorems  similar  to  those 
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PRF.01:016  -  PRF.01:018 


Involving  mappings  defined  on  planar  sots.  Lot  T  be  a 
mapping  from  a  manifold  M  Into  En,  let  [S]  denote  the 

set  of  points  In  En  occupied  by  the  surface  S,  let  there 

be  a  real  valued  continuous  function  f:  [S]  *♦  Reals 
defined  on  [S],  let  t  be  a  parameter  t(  «  t  *  t2  w>  ere 

t  -  f  and  t  =  f  ,  let  cr  be  a  segment  of  ends 
1  max  2  min, 

and  prime  ends  of  A<=S,  and  let  yo  be  the  set  of  points 
of  the  boundary  y  which  are  end  points  of  the  ends  and 
prime  ends  In  o.  The  following  theorems  have  been 
proved:  (1)  T(>«)c  Is  a  continuous  curve  of  length 

yo-  (2)  the  generalized  length  l(t)  Is  lower  seml-con- 
tlnuous  In  t,  T  and  f;  (3)  If  l(t)  -  0  for  t  outside  the 
range  of  f,  then  l(t)  <  11m  Inf  l(r)  as  r- 1-0  for  aU 
t,such  that,  -«  <  t  <-;  (4)  let  {Tn}  be  a  sequence  of 

mappings  from  M  Into  E  with  11m  T  (p)  =  T(P)  uni" 

n-“ 

formlly  for  p(M;  for  all  t  such  that,  -•  <  t  <“,  then 
l(t)  Urn  Inf  [Urn  Inf  l(t;  Tn,M,f)];  and  (5)  proof 
r-  t-0  n-“ 

of  the  Cavallerl  Inequality  of  Cesarl 
K  L(M,  T)  *  J”  l(t)  dt. 


PRI.01:016 

Purdue  Research  Foundation,  Lafayette,  Ind. 

A  NEW  PROCESS  OF  RETRACTION  AND  THE  DEFINI¬ 
TION  OF  FINE -CYC  LIC  ELEMENTS,  by  L.  Cesarl. 

[1957]  [7]p.  lncl.  refs.  (AF  18(600)1484)  Unclassified 

Published  In  Anals  Acad.  Brasllelra  Cienrtas,  v.  29. 

1-7,  Mar.  3i,  1957. 

It  Is  the  purpose  of  this  paper  to  refer  to  a  new  concept 
of  retraction  for  continuous  mappings  S  *  (T,A)  from 
a  finitely  connected  Jordan  region  A  »  J  (mappings,  or 
surfaces,  of  the  type  v.  where  v  la  the  connectivity  of  J, 

0  v  v  <  +  •).  New  features  have  been  observed  for 
ifi|  which  have  no  analogy  In  the  case  where  J  is  a 
simple  Jordan  region  (v  «0).  It  may  for  Instance  occur 
that  a  surface  of  type  v  *  1  presents  a  system  of  leaves 
linked  together  to  form  a  unique  cyclic  element  of  a 
rather  complex  type,  while  each  leaf  may  be  of  an  ex¬ 
tremely  simple  type,  namely  of  the  disc.  To  account 
(or  these  simple  elements  of  a  surface,  the  new  concept 
of  fine-cyclic  element  o  of  a  mapping  S  -  (T,  J)  of  the 
type  v  has  been  introduced  as  a  retraction  of  S,  accord¬ 
ing  to  the  new  concept  of  retraction.  The  concept  of 
fine-cyclic  element  has  been  discussed  In  great  details. 
The  fine-cyclic  elements  may  be  actually  finer  than  the 
usual  cyclic  elements  of  the  same  mapping  when  v  *  1 , 
while  they  coincide  with  the  usual  cyclic  elements  when 
v  =  0.  i.e.,  when  J  Is  a  simple  closed  Jordan  region. 

The  theory  has  been  developed  independently  of  the  usual 
cyclic  element  theory,  and  Is  self-contained,  based  as 
it  is  on  known  properties  of  Elementary  Topology  of  the 
Euclidean  plane.  The  theory  comprehends  a  fine-cyclic 


additivity  theorem  for  Lebesgue  area,  which  Is  analogous 
to  Morrey's  and  Rad6’s  cyclic  additivity  theorem,  and 
states  that  the  Lebesgue  area  of  a  surface  Is  equal  to  the 
countable  sum  of  the  areas  of  Its  fine-cyclic  elements. 
Also,  the  fine-cyclic  elements  are  characterized  as  re¬ 
tractions  of  a  given  surface,  having  particular  maximal- 
minimal  properties.  (Contractor's  abstract) 


PRF.01:017 

Purdue  Research  Foundation,  Lafayette,  Ind. 

SMOOTHING  METHODS  FOR  CONTOURS,  by  L.  Cesarl 
and  R.  E.  Fullerton.  [1957]  [ll]p.  (AF  18(600)1484) 

Unclassified 

Published  In  Illinois  Jour.  Math.,  v.  1:  395-405,  Sept. 

1957. 

In  connection  with  his  work  on  Cavallerl's  Inequality 
and  Its  applications,  Cesarl  devised  a  first  smoothing 
method  for  contours  [Rend.  Matem.  e  Appl.,  v.  15: 

341-365,  1956],  roughly  as  follows:  Given  a  map  T  from 
the  closure  of  a  simply-connected  plane  domain  A,  the 
sum  of  the  continue  of  constancy  of  T  which  meet  a  set 
E  constitute  the  corresponding  "shaggy  set"  E'~;  further, 
by  the  join  of  two  sets  In  a  continuum  K,  l.e.,  an  Irreduci¬ 
ble  subcontinuum  which  meets  both;  and  the  shaggy  set 
which  corresponds  to  this  Join  may  be  termed  shaggy 
join.  This  being  so,  let  C  be  a  portion  of  the  boundary 
of  A  determined  by  an  interval  of  prime  ends  <  2»  be¬ 
tween  two  distinct  prime  ends  nj,  <*2>  and  let  E  be  * 
shaggy  join  of  ay  u‘2  In  C'".  Then  the  first  smoothing 

operation  consists  In  replacing  C  by  a  corresponding 
portion  of  the  boundary  of  the  set  A  -  E'  .  A  second 
and  a  third  smoothing  process  are  now  considered,  the 
former  of  which  turns  out  to  be  fully  equivalent  to  the 
first,  and  the  latter  partially  so.  (Math.  Rev.  abstract 


PRF.01:018 

Purdue  Research  Foundation,  Lafayette,  Ind. 

ON  SOME  THEOREMS  CONCERNING  THE  EQUALITY 
OF  LEBESGUE  AND  PEANO  AREAS,  by  L.  Cesarl  and 
T.  Nlsh'.ura.  Feb.  1958,  23p.  (Technical  note  no.  15) 
(AFOSR-TN-58-329)  (AI  18(600)1484)  AD  154233; 

PB  135977  Unclassified 

Theorems  concerning  continuous  mappings  (T,A)  of 
finite  GeOcte  area  V(A,T)  *  ♦  “  from  an  admissible  set 
A  c  e2  Into  Ej  are  studied.  Theorem  1  and  the  more 

detailed  theorem  01  state  that  given  any  positive  number 
t,  there  exists  an  appropriate  finite  collection  [»]  of  non- 
overlapping  simple  polygonal  regions  *  c  A  and  a  corre¬ 
sponding  collection  [t]  of  projection  maps  r: 

-Ej'  c  Ej  from  the  three-dimensional  space  Ej  onto 

two-dimensional  spaces  E2'  (one  for  every  •)  such  that 
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V(A,T)  -  £  V(ir,  t,  T)  <  (,  where  £  ranges  over  all 
*  <  [*].  Theorem  IV  of  the  present  paper  allows  the  re¬ 
placement  of  tlie  above  inequality  of  theorem  1  with 
V(A,T)  -  £  v(ir,  tT)  <  r.  It  Is  proved  that  analogous  re¬ 
lations  subsist  between  theorem  IH  and  theorem  V. 

With  either  theorem  III  or  V  one  can  prove  theorem  n 
which  implies  the  basic  equality  L  =  V  =  P.  Theorem  n 
states  that  there  is  another  continuous  mapping  (T*,  A) 
with  V(A,T*)  <  +  ■  such  that  d(T,T*,A)  <  f,  T*  maps  a 
finite  collection  [q]  of  disjoint  squares  qcA  onto  squares 
Q  f  Ej,  and  V(A,T)  +  r  >  V(A,T*)  £  iQl  >  V(A,  T)  -  *, 

where  £  ranges  over  all  q  f  [Q], 

PRF.01:019 

Purdue  Research  Foundation,  Lafayette,  Ind. 

ON  THE  CONCEPT  OF  SURFACE  INTEGRAL,  by  L. 
Cesarl  and  L.  H.  Turner.  [1958]  [2]p.  [AF  18(600)1484] 

Unclassified 

Published  in  Proc.  Nat'l.  Acad.  Sciences,  v.  44:  42-43, 
Jan.  1958. 

By  a  surface  S  ■  (T,  A)  is  meant  a  continuous  mapping 
T  from  an  admissible  set  A  of  Eg  into  Eg.  Cesarl  [Ann. 

Scuola  Norm.  Sup.  Pisa,  v.  13:  77-117,  1944]  has  defined 
the  surface  Integral 

J(T,  A,  f)  -  J  f(p,t), 

■  2 

for  any  surface  of  finite  area  and  for  any  f  on  T(A)  x  3 

2 

to  the  reals,  which  is  uniformly  continuous,  S  being 
2  2  2 

the  unit  sphere  tj  ♦  tg  +  tg  -  1  in  Eg.  Here  p  -  T(w) 

for  w  t  A.  This  definition  has  since  been  fundamental 
for  problems  of  the  calculus  of  variations  for  parametric 
surfaces.  It  generalized,  for  example,  the  Tonelll  inte¬ 
gral  , 

1(T,  A,  f)  »  J  f[T(w),  J(w)]dw, 

A 

where  J(w)  is  the  generalized  Jacobian  at  w,  to  the  gen¬ 
eral  situation  in  which  the  latter  does  not  exist.  In  the 
present  paper  the  authors  construct,  from  the  Cesarl 
variation  functions,  a  measure  c  and  new  set  functions 
V,,  v«.  V..  The  Radon- Nlkodym  derivatives  8  ■ 

1  2  3  2  2  2  r 

dVr/<fc>  exist  always,  and  8^  ♦  8^  ♦  8g  =1  almost 

everywhere  •■.  The  Integral 

H(T,  A,  f)  -  J  f[T(w),  8(w)]<L-, 

where  8(w)  >  (e^w),  »g(w),  8g)w)),  then  exists  for  every 

Surface  of  finite  area  and  every  f  bounded  and  B-measur- 
2 

able  in  T(A)  x  S  .  The  principal  theorem  is  that  then 
J(T,  A,  f)  •  H(T,  A,  f).  H  thus  gives  a  definition  of  sur¬ 
face  area  and  an  Integral  representation  of  J  valid  ftr 
every  surface  of  finite  area.  (Math.  Rev.  abstract) 


PRF. 01:020 

Purdue  [Research  Foundation]  Lafayette,  Ind. 

VARIATION,  MULTIPLICITY,  AND  SEMICONTINUITY, 
by  L.  Cesarl.  [1958]  [16]p.  incl.  diagrs.  [AF  18(600)1484] 

Unclassified 

Published  in  Amer.  Math.  Monthly,  v.  65:  317-332, 


In  this  paper,  the  following  aspects  of  the  concept  of 
total  variation  are  discussed:  (1)  Jordan  total  variation; 

(2)  The  Jordan  total  variation  as  a  limit;  (3)  The  multi¬ 
plicity  function;  (4)  The  Jordan  total  variation  as  a  Jordan 
length;  (5)  Positive  and  negative  total  variations;  (6)  The 
functions  p(u),  ^+(u),  Mu);  (7)  Lower  semicontinuity  of 
the  total  variation;  (8)  On  maxima  and  minima  of  continu¬ 
ous  functions;  (9)  The  multiplicity  functions  N  ,  N+,  N 

and  their  properties  of  lower  semicontinuity;  (10)  A  neces¬ 
sary  and  sufficient  condition  for  absolute  continuity;  and 
(11)  The  theorem  of  Lebesque  and  Its  corollaries. 


PRF. 01:021 

[Purdue  Research  Foundation.  Lafayette,  Ind.]. 

SURFACE  INTEGRAL  AND  RADON-NIKODYM  DERIVA¬ 
TIVES,  by  L.  Cesarl  and  L.  H.  Turner.  [1958]  [  1 2]p. 

(AF  18(600)1484)  Unclassified 

Published  In  Rend.  Clrc.  Matem.  Palermo,  Series  n, 
v.  7:  US-1&4,  May-Aug.  1858. 

(T,A)  is  considered  to  be  ac.BV  mapping  (a  continuous 
surface  of  finite  area)  from  an  admissible  set  Ac  Eg 

into  Eg:  p  -  T(w),  -  (u,v)  f  A,  p  -  (x,y,z)  *  Eg.  <3  is 

taken  as  a  finite  set  of  nonoverlapping  simple  polygonal 
regions  A  and  **  is  the  oriented  boundary  of  ».  A 
mapping  Tf  maps  »•  onto  a  closed  oriented  curve  Cfr 

in  Egf.  The  topological  Index  0{p;CWT)  of  points  of  Cfr 

is  Borel  measurable  and  lntegrable  over  Egr.  A  set  $ 

is  defined  by  indices  d,  m,  It  and  such  that  d  - 
max  'dlam  T(»):*»<$;,  m  -  max  r  lTr(£»»)  !:r  -  1,  2,  3) 

where  the  absolute  value  sign  denotes  2  dimensional 
Lebesque  measure,  and  the  sum  ranges  over  all  *c  ® 
and  m  »  max  :V(T,A)  -  £u(»,T),  V(Tr>A)  -  E'ufe.Tpl.r  » 

1,  2,  3)i,  where  V(T,A)  Is  the  Gebcze  area  of  (T,A),  and 

V(T  .A)  the  Gebcze  area  of  (T  ,A). 
a  r 
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INTEGRAL,  by  L.  Cesarl.  [1958]  [16]p.  incl.  diagrs. 

(AF  18(600)1484)  Unclassified 

Published  in  Amer.  Math.  Monthly,  v.  65:  485-500, 
Aug.-Sept.  1958. 

This  brief  exposition  Intends  to  emphasize  those  parts 
of  the  theory  lor  rectifiable  curves  which  are  cl  greater 
Interest  because  of  their  recent  extensions  to  surfaces. 
Those  areas  ol  Interest  presented  In  this  report  are 
parametric  curves,  the  Jordan  length,  the  Jordan  theo¬ 
rem,  lower  semicontinuity  of  the  Jordan  length,  the 
function  s(u),  the  Tonelli  theorems,  the  Noebling  theo¬ 
rem  Lebeaque  and  Frtchet  covalences,  Fr4chet  dis¬ 
tances  of  two  curves,  the  representation  theorem,  and 
the  line  integral  as  a  Weierstrass  integral. 


PRF.01-,023 

Purdue  Research  Foundation,  Lafayette,  Ind. 

AN  INVARIANT  PROPERTY  OF  CESARI'S  SURFACE 
INTFCRAL,  by  L.  H.  Turner.  [1958]  [«]p.  (AF  18- 
(600)1484/  Unclassified 

Published  in  Proc.  Amer.  Math.  Soc.,  v.  9:  920-925, 

Dec.  1958. 

The  author  gives  a  modified  definition  for  Cesarl's 
surface  Integral  and  shows  that  It  Is  equivalent  to  the 
original  one  [L.  Cesarl,  Surface  area,  Princeton  Unlv. 
Press,  Princeton,  N.  J.,  1956],  The  new  definition  is 
In  terms  of  the  vector -valued  set-function  •*>  - 

(•/  lt  /  2>  3).  *T  *  V  '  Vr~*  V  *ild  V 

being  defined,  as  by  Cesarl  [ioc.  elt.],  as  the  signed 
variations  of  partial  plane  transformations,  r  *  1,  2,  3. 
Then  the  coordinates  of  f  change  covarlantly  under 
rotations  of  3-space,  from  which  Cesarl's  surface 
Integral  is  Invariant  under  such  rotations.  (Math.  Rev. 
abstract) 

PRF.03:001 

Purdue  Research  Foundation,  Lafayette,  Ind. 

NONUNEAR  DIFFERENTIATING  FILTERS,  by  G.  R. 
Cooper  and  J.  E.  Kemmerly.  Final  technical  ropt. 

Feb.  1,  1956-May  5.  1958,  78p.  incl.  Jlagra.  tables,  refs. 
(AFOSR-TR-58-56)  (AF  18(600)1588)  AD  162106 

Inclassified 

Two  nonlinear  filters,  using  negative  feedback  are  con¬ 
sidered.  The  filters  Incorporate  a  so-called  Infinite 
clipper  and  an  idealized  symmetrical  dipper  containing 
a  dead  zone.  The  /statistical  properties  of  the  outputs 
of  these  2  nonilnearities  are  then  described,  and  it  is 
shown  that  the  mean  vaiue  of  the  output  can  be  made 
directly  proportional  to  the  mean  vaiu"  of  the  input  under 
certain  conditions.  The  autocorrelation  functions  of  the 
outputs  are  also  derived.  The  first  nonlinear  fitter  which 


PRF. 01:023;  PRF.03.-001;  PRF.02:004 


is  analyzed  is  a  single-stage  device  which  uses  a  simple 
RC  differentiating  network,  followed  by  an  Infinite  clipper 
and  a  simple  RC  smoothing  filter.  Negative  feedback  Is 
used  around  the  clipper  and  smoothing  filter  to  Insure 
that  bie  filter  output  is  always  directly  proportional  to 
the  derivative  of  the  Input  signal.  The  noise  reduction 
obtained  t'rorr  such  a  device  is  found  to  be  rather  poor 
compared  with  Unear  filters.  Next,  an  analysis  Is  made 
of  a  2-stage  nonlinear  filter  made  up  of  a  simple  RC  dif¬ 
ferentiating  network  followed,  successively,  by  an  idealized 
dead  zone  symmetrical  clipper,  a  lead  network,  and  a 
simple  RC  smoothing  fll'er.  This  filter  uses  the  same 
type  of  feedback  that  was  used  In  the  single-stage  case. 

The  two-stage  nonUnear  filter  la  cajwble  of  a  great 
amount  of  a-dse  reductloi  and  a  small  settling  time, 
especially  if  the  input  S/N  ratio  is  email.  (ASTIA 
abstract) 


PRF.02:004 

Purdue  Research  Foundation,  Lafayette,  Ind. 

ON  SEMI-NORMAL  OPERATORS,  by  C.  R.  Putnam. 

July  1957,  5p.  (Technical  note  no.  3)  (AFOSR-TN-57-89) 
(AF  18(603)139)  AD  120437  Unclassified 

Also  pubUshed  in  Pacific  Jour.  Math.,  v.  7:  1649-1652, 
1957. 

Investigation  is  made  of  the  spectrum  of  seminormal 
operators  and  of  the  associated  self-adjoint  operators 

defined  by  .'g  -  t(Ag  +  A»),  where  Ag  *  Ae'  and  9  is 

real.  A  is  a  seminormal  bounded  linear  operator  In  a 
Hilbert  space  H.  Ig  becomes  the  real  or  the  Imaginary 

part  of  A  is  8  »  0  -  »/2.  A  number  X  belonging  to  the 
spectrum  of  A  sp(A))  is  access  ble  if  there  exists  a 
sequence  of  numbers  X  not  belonging  to  sp(A)  for 

which  X  -  X  as  n  -  *  If  M  is  anv  self-adjoint  operator, 
n 

max  M  and  min  M  denote  the  greatest  and  the  least 
points,  respectively,  of  the  set  :-p(M).  The  following 
theorems  are  proved:  (1)  Let  A  be  semi-normal  with 

H  *  0  anc.  X  »  i  e  (r  is  real  and  *  0)  be  an  accessible 
point  of  t  .e  spectrum  of  A;  then 

(max  Jg)2#  min  AA*  and  !r  -  max  J@ I  *- 

((mar.  Jg)2  -  min  AA*)’  where  Jg  is  defined  as  above. 

(2)  Let  A  be  seminormal  and  let  J  *  Jg  have  the  spectral 
resolution  J  =  .'X  dE:  then  if  S  *  Sg  is  any  measurable 
set  for  which  dE  »  I,  the  inequality  H  ‘  4  A  meas 

S  holds.  See  also  Technical  note  no.  1,  PRF.02-.001; 
Technical  note  no.  2,  PRF.02:002) 
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Purdue  Research  Foundation,  Lafayette,  Ind. 

COMMUTATORS  ON  A  HILBERT  SPACE,  by  C,  R. 
Putnam.  Sept  1957,  2p.  (AFOSR-TR-57-87)  (AF  18- 
(803)139)  Unclassified 

A  brief  summary  Is  given  of  the  research  carried  out 
under  the  contract  for  the  period  Sept.  1,  1958  through 
Aug.  31,  1957. 


PRF.02:008 

Purdue  Research  Foundation,  Lafayette,  Ind. 

ON  THE  NUMERICAL  RANGES  OF  COMMUTATORS,  by 
C.  R.  Putnam.  May  1958,  8p.  (Technical  note  no.  5) 
(AFOSR-TN-58-115)  (AF  18(803)139)  AD  182130; 

PB  135085  Unclassified 

Also  published  in  Jour.  London  Math.  Soo.,  v.  34:  23-28, 
Jan.  1959. 

A  few  facts  are  collected  concerning  the  numerical 
ranges  of  commutators  C  »  AB  -  BA,  where  A  and 

B  are  bounded  linear  operators  on  a  Hilbert  apace  of 
elements  x.  is  defined  as  the  (closed,  convex)  set 

consisting  of  the  closure  of  the  set  of  complex  cumbers 
(CX,x)  where  '!xl|  »  1.  A  complex  number  z  will  b*  said 
to  be  in  the  interior  of  W^,  if  on«  of  the  following  holds: 

(1)  Wc  consists  of  z  alone,  (2)  is  an  Interval  and  z 
Is  an  interior  point,  or  (3)  Wc  is  two-dimensional  and 
z  is  an  interior  point.  If  z  belongs  to  W^,  but  is  not 
an  interior  point,  z  will  be  called  a  boundary  point  of 


PR  F.02-.007 

Purdue  Research  Foundation,  Lafayette,  Ind. 

COMMUTATORS  AND  NORMAL  OPERATORS,  by  C.  R. 
Putnam.  May  1958,  4p.  (Technical  note  no.  8)  (AFOSR- 
TN-53-116)  (AF  18(803)139)  AD  152024 

Unclassified 

Also  published  in  Portugal.  Math.,  ▼.  17:  59-82,  1956 

The  following  theorems  are  proved:  (1)  Let  A  be 
nom.3l  with  the  Cartesian  representation  A  -  H  ♦  1J, 

H  »  *(A  ♦  A*)  and  J  »  (A  -  A*)/2i;  let  B  be  arbitrary, 
and  let  C  *  AB  -  DA.  Then  0  Is  in  the  Interior  of  the 
convex  closed  set  (consisting  of  the  closure  of  the 

set  of  numbers  (Cx,  x)  when  x  -  1),  whenever  11m  Inf 

8  *o 


ff(H,8)  f(J,8)/8]  -  o.  (2)  If  A  satisfying  Urn  inf 

8-  +  0 

[f(H,  8)  f(J,8)/8]  >011  normal  and  if  meas(sp(H))  =  0  and 
J  has  a  pure  point  spectrum,  then  0  is  in  the  interior  of 
W^,.  The  notation  is  as  follows:  A  and  B  are  bounded 

linear  operators  on  a  Hilbert  space  of  elements  x.  Let  D 
be  self-ad]oint  and  let  f^)  denote  any  covering  of  sp(D), 

the  spectrum  of  D,  by  a  finite  number  of  intervals  ^  of 

length  d^.  For  8  >  o,  the  positive  numbers  f(D,8)  and 

g(D,8)  are  defined  by  f(D,8)  >  lnf(Z^  d^),  where  1  8, 

and  g(D,8)  -  inf (2^  d^,  where  ■  6. 

PRF. 02:008 

Purdue  Research  Foundation,  Lafayette,  Ind. 

ON  BOUNDED  MATRICES  WITH  NON-NEGATIVE 
ELEMENTS,  by  C.  R.  Putnam.  May  1958,  7p.  lncl. 
refs.  (Technical  note  no.  7)  (AFOSR-TN-58-199) 

(AF  18(603)139)  AD  152232  Unclassified 

Also  published  in  Canad.  Jour.  Math.,  v.  10:  587-591, 

15587 

Analogs  to  the  Rutman-Kreln  (Amer.  Math.  Soc.  Trans¬ 
lation  no.  28)  results  for  completely  continuous  opera¬ 
tors  are  given  for  operators  which  are  not  necessarily 
completely  continuous.  The  context  Is  that  of  a  Hilbert 
space  of  real  vectors  and  bounded  operators  represented 
by  real  matrices. 


PRF.02:009 

Purdue  Research  Foundation,  Lafayette,  Ind. 

ON  SQUARE  ROOTS  AND  LOGARITHMS  OF  SELF- 
ADJOINT  OPERATORS,  by  C.  R.  Putnam.  May  1958, 
Bp.  (Technical  rept.  no.  4)  (AFOSR-TN-56-275) 

(AF  18(603)139)  AD  154177  Unclassified 

Also  published  in  Proc.  Glasgow  Math.  Assoc.,  v.  4:  1- 


The  following  theorems  are  proved:  (1)  If  B  1s  a  non- 
negative  eelf-adjoint  operator,  and  if  A  is  any  solution 
2 

of  A  *  B  (A  Is  not  assumed  to  be  self-adjoint  or  even 
normal)  satisfying  Re(A)  '  0,  then  necessarily  A  is  the 
unique  non-negative  eelf-ad)oint  square  root  of  B.  (2) 
If  A  1s  a  logarithm  of  a  positive  self-adjoint  operator 

B  *  j  1  dE  so  that  e*  •  B  0“O)  and  If  A  4  2  log  2  then 
Mcessarily  A  is  the  self-adjoint  operator  A  • 
f  log  X  dE  (log  X  real).  All  operators  are  bounded  and 
linear  on  a  Hilbert  space. 
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Purdue  Research  Foundation,  Lafayette,  Ind. 

ON  TOEPUTZ  MATRICES,  ABSOLUTE  CONTINUITY, 
AND  UNITARY  EQUIVALENCE,  by  C.  R.  Putnam. 

May  19S9,  I3p.  lncl.  refs.  (Technical  note  no.  8) 
(AFOf®-TN-58-618)  (AF  18(808)189)  AD  162147; 

PB  142817  Unclassified 

Also  published  In  Pacific  Jour.  Math.,  v.  9:  837-846, 
1959. 

Let  (c  },  where  n  -  0,  ±  1,  *  2,  ...,  be  real  numbers 
u  ■  2 

satisfying  c  *  0,  c  *  c  and  f  c  <  •  and  consider 
o  -n  n  in 

the  associated  real -rallied  even  function  f(8)  of  period 

2»  and  of  class  LJ[0,»]  defined  by 
+" 

f(8)  -  Zm  cne  ■  21  cos  n8.  The  matrices 

T  »  (Cj  fc)  and  K  -  (c^k)  are  called  Toeplltz  and  Hankel 

matrices,  respectlrely.  Various  consequences  of  the 

v 

2  relations  T  -  F  +  K,  where  F  -  ( Jf(8)dP..(8)),  and 

0  1 

I  (8)  Is  the  differential  of  ths  spectral  matrix  belong¬ 
ing  to  the  quadratic  form  22^*^,  are  obtained.  T*» 
unbounded  matrix  (by)  Is  shown  to  .^n-adjolnt  and 

absolutely  continuous  Inis  matrix  Is  rslated  to  the 
bounded  matrices,  S  »  (l/(l-J))  and  H  • 

fl/Sri-l)). 
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Mori- 10503,  Project  SQUID  see  under 

Princeton  U.  James  Forrestal  ftssearch  Center,  N.  J. 

(Project  SQUID)  Item  no.  no.  PRL11:315 
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Purdus  U.  Dept,  of  Chemistry,  Lafayette,  Ind. 

THE  STOICHIOMETRY,  RESISTIVITY,  AND  THERMO¬ 
ELECTRIC  POWER  OF  CERIUM  DIOXIDE  BE'XJW 
SOOT,  by  A.  W.  Caanderaa  and  J.  M.  Honlg.  Sipt.  1957 
[31]p.  lncl.  dtagrs.  table,  refs.  (AFOSR-TN-57-602) 
(AF  18(603)45)  AD  136591  Unclassified 

Resistivity,  thermoelectric  power,  and  mass  change 
measurements  vers  carried  out  on  column  purified 
CeOj.  It  was  concluded  that  CeOj  suffers  a  loss  of 

oxygen  reversibly  from  surface  regions  In  the  temper¬ 
ature  range  160*  to  «85T.  Incipient  bull',  decomposi  ¬ 
tion  appears  to  set  In  above  600*C 
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UTERATURE  REVIEW  ON  PROPERTIES  OF  PRASE¬ 
ODYMIUM  AND  CERIUM  OXIDES,  by  J.  M.  Honlg. 

Jan.  1958,  lv.  lncl.  Ulus.  <Uagrs.  tables,  refs.  (AFOER- 
TN-58-57)  (AF  18(603)45)  AD  148098  Unclassified 

The  physical  properties  of  Ce  and  Pr  oxides  are  dis¬ 
cussed;  comments  are  made  on  some  characteristics  of 
the  rare  earth  series.  The  discussions  are  oranlted 
under  ths  following  headings:  (1)  the  stoichiometry  of 
pure  Pr  oxide  and  Its  Interaction  with  oxidising  and  re¬ 
ducing  gases;  (2)  the  crystal  structure  of  Pr  oxides; 

(3)  ths  stoichiometry  of  Cs  oxides;  (4)  the  crystal  struc¬ 
ture  of  Cs  oxides;  (5)  properties  of  Pr  and  Ce  oxides  In 
the  presence  of  foreign  Ions;  and  (6)  miscellaneous. 
(Contractor’s  abstract) 
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STRESS  RELAXATION  AND  EXCHANGE  IN  PELLETS 
USED  FOR  THE  INFRA-RED  TECHNIQUES,  by  F. 
Vritn*.  Aug.  1958  [10)p.  lncl.  dlagrs.  (AFOSR-TN- 
58-867)  (AF  18(603)45)  AD  203668  Unclassified 

.Also  published  in  Jour.  Inorg.  and  Nuclear  Cham.,  v.  10: 
52S-5M, Itiy  lftto. 

In  the  pelleting  of  lead  nitrates  for  Infra-red  study,  ex¬ 
change  between  lead  nitrats  and  potassium  chloride  pro¬ 
ceeds  at  a  logarithmic  rate.  Water  adsorption  and 
stress  relaxation  \lso  proceed  at  logarithmic  rates. 
Increasing  ths  ra.e  of  water  adsorption  enhances  the 
rate  of  exchange  and  stress  relaxation.  (Contractor's 
abstract) 
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INFRARED  SPECTRA  OF  METAL  NITRATES,  by  F. 
Vritnf.  Aug.  1958  [2l]p.  IncL  dlagrs.  tables.  (AF06R- 
TN-58-868)  (AF  18(603)43)  AD  203667  Unclassified 

The  spectra  of  35  mstal  nitrates  were  studied  In  the 
2-1  5m  region.  TTis  observed  frequencies  were  tabulated 
and  an  Interpretation  of  ths  spectra  made  on  the  basis 
of  varying  symmetry  types.  A  correlation  Is  made  be¬ 
tween  a  decrease  In  the  magnitude  of  ths  v,  frequency 

(1050  cm"')  of  the  Dj^  symmetric  nitrats  Ion  and  the 

Increase  In  the  covalent  bonding  character.  (Contrac¬ 
tor 'e  abstract) 
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AN  ANNULAR  JET  PUMP,  by  W.  H.  Haak  and  F.  Vritnf. 
Oct.  1958,  2p.  diagr.  (AFOSR-TN-58-937)  (AF  18(603)- 
45)  AD  205089;  PB  137842  Unclassified 

Also  published  in  Rev.  Sclent.  Instruments,  v,  30:  296- 
297,  Apr.  1959. 

The  need  for  a  fast  pump,  capable  of  attaining  a  high  ul¬ 
timate  vacuum  and  functioning  over  extended  periods  of 
time,  led  to  the  design  of  a  two  stage  annular  jet  pump. 
Ttstfl  of  Hie  design  demonstrated  tw_  advantages  over 
the  design  suggested  by  Bull.  (1)  the  extent  of  mercury 
diffusion  was  significantly  reduced,  and  (2)  the  consump¬ 
tion  of  liquid  nitrogen  was  likewise  appreciably  dimin¬ 
ished.  The  annular  spacing  between  the  •oiK.entric 
cones  and  the  distance  between  the  bottom  of  the  first 
and  second  stage  jets  «.e  Considered  critical  dimen¬ 
sions  in  the  construction  of  the  pump. 
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THE  COMPOSITION  FFSLvnVlTY,  At  'L  THERMO 
ELECTRIC  POWER  OF  CERIUM  OXIDES  BFLJW  5T0"C, 
by  A.  W.  Czanderna  and  J.  M.  Honig.  '  19581  [2]p  lnci. 
diagrs.  (AF  18(603)45)  Unclassified 

Published  In  Jour.  Phys.  Chem.  Solids,  v.  6:  96-97, 

Julv  ’.958. 

Re*  thermoelectric  power,  and  mass  change 

measure:  ts  on  column  purified  CeOj  were  carried 

out.  It  is  deduced  that  in  the  range  160-485" <  eO 2 

loses  O  reversibly  from  surface  regions.  Incipient 
bulk  decomposition  appears  to  set  in  above  600"C. 
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SEPARATION  OF  METAl.  IONS  UTILIZIN’.  l,U- 
l'HEN  VNTHROL1NE  COORDINATION  KINi  TICS  .’Ab¬ 
stract),  by  D.  VV.  Margerum  and  J.  O.  Fr  >!illr*r.  [1957] 
(2]p.  (AF  49(638)60]  l)n.  ia.Mlfled 

Presented  at  meeting  of  the  Anal;  t.  Chcm.  Liv.  of  tht 
Amer.  t’hem.  Soc.,  New  York.  Sept.  8-13  195t 

Published  In  !32nd  meet!  lg  of  the  Amer.  'hen.  Sen  . 
Abstracts  of  Papers,  1957,  p.  Ik-B-3r-8. 

Coordination  kinetics  presents  a  new  appioeeh  *  >  ob¬ 
taining  metal  Ions  In  separable  forms.  By  utilir.ng 
differences  In  coordination  rates.  It  :s  possible  to  place 


metal  Ions  in  significantly  different  chemical  states  and 
separate  them  from  one  another  before  the  system 
reaches  equilibrium.  Hence  a  new  variable  -  the  coor¬ 
dination  rate  -  can  be  used  for  possible  separations  in 
addition  to  the  usual  variables  such  as  solubility,  equi¬ 
librium  state,  oxidation  potential,  etc.  This  paper  Il¬ 
lustrates  how  separations  can  be  achieved  using  1,10- 
phenantliroline  as  the  coordinating  group.  Various  metal 
ions  of  the  transition  group  elements  have  markedly  dif¬ 
ferent  reaction  rates  In  chelation  with  1,10-phen.inthro- 
line.  Advantage  is  taken  of  differences  in  rates  of  for¬ 
mation  and  of  dissociation  of  these  complexes  to  form 
separable  species.  It  is  possible  to  have  in  solution  for 
short  periods  of  time  two  metal  ions  bonded  to  dissimi¬ 
lar  coordination  groups,  even  though  at  equilibrium  both 
metal  ions  arc  similarly  complexed.  For  example,  the 
phenanthroline  complexes  of  nickel(n)  and  the  aquo  com¬ 
plex  of  copper(II)  can  he  made  to  exist  in  solution  simul¬ 
taneously  (or  an  appreciable  time  interval.  The  coordi¬ 
nation  rate  can  lead  not  only  to  such  differences  as  these 
{.m  .ottal  ton  bonded  to  large  organic  molecules  and 
the  other  bonded  to  smalt  water  molecules)  but  also  to 
changes  in  the  charge  of  the  complex.  For  example,  the 
positive  iron(ll) -phenanthroline  complex  and  the  nega¬ 
tive  Cofp«r3D-FDTA  comple-  can  exist  simultaneously. 
Once  such  temporary  differences  In  the  coordination  of 
the  metal  ions  have  been  achieved,  the  problem  becomes 
rapid  separation  by  taking  advantage  of  the  marked  dif- 
(rruu'cs  in  chemical  and  physical  properties  rl  the  com¬ 
plexes.  The  separations  discussed  are  achieved  by  ex¬ 
traction  and  fast  flow  adsorption  and  ion-exchange  col¬ 
umns.  The  use  of  silica  gel,  charcoal  and  Dowex  50 
columns  is  discussed.  Separations  Involving  the  phenan- 
throllne  complexes  of  vanadium,  chromium.  Iron,  cobalt, 
nickel,  copper,  and  zinc  are  presented. 
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COORDINATION  KINETICS  OF  ETHYLENEDIAMINE- 
TE TRAACETATK  COMPLEXES,  by  D.  W.  Margerum. 
[1958]  [  17]p.  bid.  dl  igrs.  table,  refs.  (AFOSR-TN-58- 
614)  [A1  49(638)60]  AD  203334  Unclassified 

Ale  i  published  in  Jm«r.  Phys.  Chem.,  v.  63:  336-339, 

Mar.  1059. 

Kim  tic  studies  Indicate  several  intermediate  EDTA 
complexes,  some  with  decreased  degree  of  coordination 
of  the  ligand  to  Its  central  ion  and  others  with  more  than 
ore  meta)  ion  per  lirano.  A  number  of  these  intermediate 
complexes  are  observed  in  solution  with  ultraviolet  spec- 
t  ’.-photometry.  The  ineitness  of  the  EDTA  exchange 
reactions  para’. Ms  the  rtablilty  of  the  complexes.  F.x- 
ch  iu;»e  reactions  proceed  by  S£2  and  S^I  paths  and  both 

are  iubj-  ;t  lo  r.rld  r-ataiysis.  (Contractor’!  abstract) 
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COORDINATION  KINETICS  OF  THE  EDTA-NICKEL(H) 
COMPLEX  (Abstract),  by  W.  Margerum  and  J.  F.  G. 
Clarke,  Jr.  [1088]  [l]p.  [AF  40(838)60]  Unclassified 

Presented  at  meeting  of  the  Phys.  and  Inorg.  Chem. 

Dlv.  of  the  Amer.  Chem.  Soc.,  San  Francisco,  Calif., 
Apr.  13-18,  1088. 

Published  In  133rd  meeting  of  the  Amer.  Chem.  Soc. 
Abstracts  oi  Papers,  1088,  p.  48-Q. 

Special  Injection  and  spectrophotometrlc  recording 
techniques  were  used  to  follow  the  dissociation  rate  of 
the  nlckel(Q)  ethylenedlamlnetetraacetlc  acid  complex, 
N1Y  .  The  reactions  were  followed  after  a  8  to  18-eec 
mixing  time  of  the  complex  with  acid.  At  the  highest 
acidity  used,  0.70M  hydrochloric  acid,  the  dissociation 
was  virtually  complete  after  30  sec.  The  dissociation 
rate  Increases  greatly  with  acidity.  A  20-fold  Increase 
In  acidity  (0.038  to  0.700M  hydrochloric  acid)  causes  a 
500-fold  Increase  in  dissociation  rate.  All  kinetics 
were  measured  at  25*  and  at  an  Ionic  strength  of  1.3. 
Spectrophotometrlc  evidence  confirms  the  formation  of 
a  protonated  complex  above  0.01M  acid,  presumably 
NiHY'.  Above  1M  hydrochloric  acid  additional  shifts  In 
absorbance  suggest  the  existence  of  another  complex, 
perhaps  NIHjY.  The  high  dependence  of  the  dissociation 

rate  on  [H+]  Indicates  a  more  rapid  dissociation  of  the 
protonated  forms  of  the  complex.  The  hydrogen  ion  de¬ 
pendence  Is  higher  than  first  order.  A  thousandfold  ex¬ 
cess  of  alnc(Q)  at  0.035M  hydrochloric  acid  does  not  In¬ 
crease  the  dissociation  rate. 
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HETEROGENEITY  AS  A  FACTOR  IN  THE  ALXYLATION 
OF  AMBIDENT  ANIONS:  PHENOXIDE  IONS,  by  N. 
Kornblum  and  A.  P.  Lurie.  [1058]  [43]p.  tncl.  dlagre. 
tables,  refs.  (AFOSR-TN-58-030)  (AF  40(638)324) 

AD  208087  Unclassified 

Presented  at  meeting  of  the  Inorg.  Chem.  Dlv.  of  the 
Amer.  Chem.  Soc.,  San  Francisco,  Calif.,  Apr.  13-18, 
1058. 

Abstract  published  In  133rd  meeting  of  the  Amer.  Chem. 
Soc.  JSSuSefc  of  Papers,  1058,  p.  14-N-15-N. 

Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  81:  2705- 
5? IS,  June'S,  YffSo. 

Sodium  and  potassium  salts  of  phenol  and  p-tert- 
octylphenol  have  been  alkylated  with  bensyl  and  allyl 
hall  dee  In  a  variety  of  solvents.  Quantitative  yields  of 
the  ether  (oxygen  alkylation)  are  obtained  whenever  the 
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reaction  Is  conducted  In  solution.  In  addition.  It  Is 
demonstrated  that  die  truly  heterogeneous  reaction  gives 
exclusively  carbon  alkylation.  Reactions  carried  out 
with  the  phenolic  salt  present  as  a  solid  phase  ordinarily 
give  both  carbon  and  oxygen  alkylation,  but  this  result 
Is  clearly  a  consequence  of  Incursion  by  the  homogeneous 
process.  The  factors,  other  than  heterogeneity,  which 
may  Influence  the  course  of  phenoxlde  alkylations  are 
briefly  discussed.  An  explanation  Is  offered  tor  the  fact 
that  heterogeneity  confers  an  essentially  Irresistible 
preference  for  carbon  alkylation.  (Contractor's  abstract) 
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ASYMPTOTIC  SOLUTIONS  OF  ORDINARY  DIFFEREN¬ 
TIAL  EQUATIONS,  by  N.  D.  Kazarlnoff.  Summary  tech¬ 
nical  rept.  Sept.  1087  [4]p.  (AFO6R-TN-57-404)  (AF  18- 
(600)1481)  AD  136484  Unclassified 

A  summary  le  presented  of  die  research  done  on  the 
subject.  The  papers  prepared  are  listed  and  the  re¬ 
sults  are  reviewed  of  work  on  the  Whittaker  equation 
and  differential  equations  with  2  turning  points,  and 
differential  equations  which  have  regular  singular  points 
and  a  large  parameter. 
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ASYMPTOTIC  FORMS  FOR  THE  WHITTAKER  FUNC¬ 
TIONS  WITH  BOTH  PARAMETERS  LARGE,  by  N.  D. 
Kaxarlnoff.  1057  [20]p.  Inch  dlagre.  refs.  (AFOSR- 
TN-58-576)  (AF  18(600)1481)  AD  142763 

Unclassified 

Also  published  In  Jour.  Math,  and  Mech.,  v.  6:  341-360, 


Certain  solutions  of  the  differential  equation 

i  ♦{-l/4*k/«>i^i}w-0 

dx*  x 

are  called  Whittaker  functions  and  are  customarily  desig¬ 
nated  W.  (x)  and  M.  (x).  Their  asymptotic  behavior 
it,m  K,m 

la  different  accordingly  as  1,  2,  or  3  of  the  quantities 
!xi,  Ikl,  and  Imt  are  large.  An  examination  of  the 
literature  reveals  that  least  is  known  of  the  structure  of 
the  Whittaker  functions  if  both  k  and  m  are  unbounded. 
When  lx!  Is  also  large,  such  Information  as  Is  available 
applies  only  to  nearly  real  values  of  x  and  k  and  nearly 
real  or  pure  imaginary  values  of  m  and  Is  subject  to  the 
further  Limitation  that  the  ratios  x/k  and  x/m  be  nearly 
fixed.  In  this  study,  the  asymptotic  behavior  of  the 
Whittaker  functions  with  x.  k,  and  m  real  or  complex  Is 
obtained  for  both  Ik]  and  fm  I  large  and  x  unrestricted 
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under  the  hypotheela  that  (m2-k^)A  be  bounded,  so  that 
Um  mA  *  *  1.  Hie  results  are  stated  In  theorems. 

Ikl  — 

The  analysis  to  be  given  is  based  upon  the  methods  of 
asymptotic  solution  of  ordinary  differential  equations 
containing  a  large  parameter  developed  by  R  E.  Langer. 
In  the  present  study,  particular  reference  is  made  to 
the  work  of  R.  McKelvey.  (Trans.  Amer.  Math.  Soc., 
v.  67:  461-490,  1959). 
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ASYMPTOTIC  SOLUTIONS  WITH  RESPECT  TO  A 
PARAMETER  OF  ORDINARY  DIFFERENTIAL  EQUA¬ 
TIONS  HAVING  A  REGULAR  SINGULAR  POINT,  by  N. 
D.  Kazarinoff.  [1957]  [14]p.  (AFOSR-TN-58-577) 

(AF  18(600)1481)  AD  158399  Unclassified 


c  -  fc  }  -  -  <  n  <  -,  such  that 
n 

l.u.b.  y  M|c  ,  -  c  I  •  M 
K  L  N  n+1  n  * 

where  £  N  is  extended  ovsr  2N  £  Ini  ■  2N+*,  N  • 

0,  1,  2,...,  and  introduces  the  norm  Hell  •  llcjl.  +  M. 

According  to  a  theorem  of  Mircinklewlcz  (Studla  Math., 
v.  8:  78-91,  1939)  if  aR  ars  ths  Fourier  coefficients  of  a 

function  f  In  Lp,  1  <  p  <  ",  then  the  a  c  ars  the  Fourier 
'  r  ’  n  n 

coefficients  of  a  function  Tf  in  LP.  The  author  proves 
that  tt(c)  ■  s(T)  ■  e(c),  whers  B(c)  Is  the  closure  of  the 
sst  (e  },  o(T)  and  o(c)  are  the  spectra  of  T  and  c  re¬ 
spectively.  He  further  shows  that  Hell.  Z  IItII  »  k  Hell. 
(Math.  Rev.  abstract)  p  p 
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Also  published  in  Mich.  Math.  Jour.,  v.  4:  207-220,  1957.  Purdue  U.  Dept,  of  Mathematics,  Lafayetts,  Ind. 


The  asymptotic  behavior  Is  examined  for  large  complex 
X  of  solutions  of  the  differential  equation 


d2u 


+ 


m 

l 


fjtoru-o 


where  the  sum  is  assumed  convergent  for  111  >  N,  and 

f  _2(z),  zf  _1(i),  z2ft(z)  (1  -  0,  1,  2,  ••■)  are  analytic  in 

a  closed  simply-connected  region  D  containing  the 
origin  in  its  interior.  Ths  investigation  generally  fol¬ 
lows  ths  pattern  established  by  R.  E.  Langer.  The 
asymptotic  forms  of  ths  solutions  ars  exprsssed  in  terms 

of  Besssl  functions  when  t  «  X  J*  [f  _2(t)]’dt  is  bounded, 

and  in  terms  of  elementary  functions  whsn  (  is  large. 

The  work  is  motivated  partly  by  its  potential  applications 
to  special  functions,  and  partly  by  a  destrs  to  progress 
towards  completion  of  the  asymptotic  theory  of  differ¬ 
ential  equations  with  turning  points.  (Math.  Rev. 
abstract) 


SPECTRAL  INVARIANCE  OF  CONVOLUTION  OPER¬ 
ATORS  ON  Lp  (-»,  -),  by  G.  L.  Krabbe.  May  9,  1957, 
18p.  lncl.  refs.  (Technical  note  no.  2)  (AFOSR-TN- 
57-238)  (AF  18(603)44)  AD  126535  Unclassified 

Also  published  in  Duks  Math.  Jour.,  v.  25:  131-142, 
BarTlUC - 

For  a  given  bounded  Radon  msasure  A  on  G  »  (-",  ■), 
convolution  operators  A*f  defined  by  ths  integral 
j£.f(8  -  or)dA(o)  ars  studied  as  mappings  from  Lp  into 

L  .  It  is  shown  under  certain  restrictions  on  A  that  ths 
P 

spsetrum  of  ths  convolution  is  independent  of  p  and  is 
the  same  as  ths  spectrum  of  A,  which  is  ths  closure  of 
ths  range  of  ths  Fourier  transform  of  A.  An  appendix 
contains  tbs  referee’s  proof  that  this  result  is  trus  If  G 
is  an  arbitrary  locally  compact  Abelian  group  and  A  Is 

a  bounded  Radon  measure  on  LP(G).  Among  others,  re¬ 
sults  are  obtained  concerning  ths  point  spectrum  which 
generalize  those  proved  by  H.  Pollard  In  ths  csss  p  •  2. 
(Math.  Rev.  abstract) 
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SPECTRA  OF  CONVOLUTION  OPERATIONS  ON  LP 
AND  RING8  OF  FACTOR-SEQUENCES,  by  G.  L.  Krabbe. 
June  9,  1956,  I2p.  lncl.  refs.  (AF06R-TN-57-12) 

[AF  18(603)44]  AD  115044  Unclassified 

Also  published  In  Quart.  Jour.  Math.,  v.  8:  1-12,  Mar. 

iTStT  - 

This  paper  considers  ths  spacs  of  bounded  sequences 
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VAGUELY  NORMAL  OPERATORS  ON  A  BANACH 
SPACE,  by  G.  L.  Krabbe.  Mar.  5,  1958,  15p.  IncL  refs. 
(Technical  note  no.  3)  (AF08R-TN-58-183)  (AF  18- 
(603)44)  AD  152190;  PB  140156  Unclassified 

Also  published  In  Arch.  Rational  Meeh.  Anal.,  v.  3:  51- 

5471655; - 

Properties  of  normal  (Hilbert  spacs)  operators  are 
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extended  to  Banach  space  operators.  If  fl  Is  the  Haar 
measure  of  a  locally  compact  abelian  group  G,  then  the 
relation  (x I y)  =  JG  x(X)  •  y(X)  •  0  (dX)  for  all  (x,  y)  In 

LP(G)  x  Lp  (G)  defines  the  Inner  product  In  the  space 

L2(G)  when  p  «  2.  If  R[LP(G)]  Is  the  set  of  all  operators 

T  on  LP(G)  U  LP'(G)  such  that  (tt:|y)  =  (xlTy)  for  all 

(x,  y),  then  N[LP(G)]  denotes  the  set  of  all  operators  of 
the  form  Tj  +  1T2>  where  Tj  and  Tj  are  In 

R[LP(G)].  An  operator  Is  called  vaguely  normal  If  It  Is 
a  bounded  operator  on  LP(G)  that  has  an  extension  In 
N[LP(G)];  G  -  (0,  ±  1,  ±  2,  ...}  .  Consider  a  certain 
algebra  A<p  of  convolution  operators  on  1^  =  LP(G). 

A<p  consists  of  vaguely  normal  operators  and  is  Included 

in  the  weak  closure  of  the  algebra  generated  by  the 
Hilbert  transformation  x  -  Hx,  for  a  suitably  defined  Hx. 
To  each  T  In  A„  there  corresponds  an  operator -valued 
T  p 

measure  E  and  a  function  f  such  that  the  relation  T  - 

J  X  ET(dX)  holds  In  a  certain  sense.  When  p  ■  2,  T  * 
f(H).  If  p  *  2,  then  the  resolvent  set  of  T  is  void  and 
thereby  extends  another  property  of  normal  operators. 
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CONVOLUTION  OPERATORS  WHICH  ARE  NOT  OF 
SCALAR  TYPE,  by  G.  L.  Krabbe.  Apr.  30,  1958,  Bp. 
(Technical  note  no.  5)  (AFOSR-TN-58-396)  (AF  18- 
(603)44)  AD  154305;  PB  140155  Unclassified 

Additional  motivation  for  extending  the  scope  of  the 
spectral  theorem  beyond  Dunford's  class  of  scalar  type 
operators  Is  presented.  Let  G  •  fO,  *  1,  *  2,  ...'  and 

let  T  be  a  bounded  operator  on  lp  ■  LP(G),  1  <  p  /  2.  T 

is  said  to  be  of  the  scalar  type  If  it  Is  a  spectral  oper¬ 
ator  satisfying  the  relation  T  *  .  X  E(dX),  where  E  la  the 
resolution  of  the  Identity  for  T.  To  any  uniformly 
bounded  transformation,  there  corresponds  a  family 
E.:X  of  projectors.  Set  n  »  1  1  and  let  t  x  be  the 


translate  x  of  the  sequence  x  ■ 

n  ♦  <*  n»G 


n  n*G‘ 


The  operator  x  -  r  x  defined  on  1  Is  not  a  scalar  type 
®  P 

operator,  although  It  is  a  uniformly  bounded  transforma¬ 
tion  of  the  simplest  kind.  The  Hilbert  transformation 
H  defined  on  lp  Is  not  of  the  scalar  type.  Both  H  and 

belong  to  a  class  of  convolution  operators  T. 
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CONVOLUTION  OPERATORS  THAT  SATISFY  THE 
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SPECTRAL  THEOREM,  by  G.  L.  Krabbe.  May  15, 

1958,  28p.  incl.  refs.  (Technical  note  no.  6)  (AFOSR- 
TR-58-65)  (AF  18(603)44)  AD  158260;  PB  139564 

Unclassified 

Also  published  In  Math.  Zeltschr.  v.  70:  446-462, 

Mar.  1959. 

Let  [X]  be  the  Banach  algebra  of  all  bounded  operators 
on  a  Banach  space  X.  Sufficient  conditions  are  given 
for  which  the  following  occur:  (1)  T  belongs  to  the 
class  of  C  of  all  members  T  of  [X]  which  have  a  pass 
T  °  T 

E^  such  that  K(E^)  Is  Included  in  the  point-spectrum 

of  T;  (2)  T  belongs  to  the  class  C_  of  all  operators  T 

8  T 

in  CQ  such  that  the  relation  T  ■  J XE^(dX)  holds  in  the 


In  CQ  such  that  the  relation  T  ■  J XE^(dX)  holds  in  the 

weak  topology;  (3)  T  belongs  to  the  class  of  all 

operators  T  In  C  that  have  the  properties:  (a)  the 
°  T 

residual  spectrum  of  T  is  void  and  E  .  is  a  weakly 

“  T 

continuous  function  of  rectangles,  (b)  the  set  K(E . )  of 
T  ** 

all  complex  X  such  that  E&  (X )  jt  0  coincides  with  the 

point-spectrum  of  T.  The  algebra  L  of  Laurent  opera¬ 
tors  and  an  algebra  F  of  functions  are  discussed.  L  is 
the  image  p(F)  of  F  under  an  Isomorphism  F  -  pF. 
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FUNCTIONS  WITH  GENERALIZED  GRADIENT  AND 
GENERALIZED  SURFACES,  by  W.  H.  Fleming.  Mar. 
1957,  15p.  incl.  refs.  (Technical  note  no.  1)  (AFOSR- 
TN-57-134)  (AF  49(638)18)  AD  120490  Unclassified 

Also  published  In  Ann.  Math,  pura  et  appl.,  v.  44:  93-104, 
1957. 

According  to  a  paper  by  K.  Krlckeberg  [Ann.  Math,  pura 
et  appl.,  v.  44:  105-133,  1957]  the  concepts  of  "gradient" 
of  a  function  f(x),  x  *  (x.,  ...,  x. ),  with  a  compact  support 

u*  * 

(say  a  fixed  cube  KCR  )  and  whose  first  partial  deriva¬ 


tives  *  •  (*•  , 


are  Radon  measures  in  R  and  of 


"track  of  a  closed  generalized  surface"  are  proved  to  be 
equivalent.  In  the  present  paper  a  new  proof  of  this 
equivalence  Is  given  in  terms  of  L.  C.  Young's  theory, 
together  with  the  result  I.  below.  Let  3*  be  the  collection 
of  all  functions  f  as  above  and  put  1(f)  -  V(4),  the  total 
variation  of  ♦  (thus  1(f)  <  *  •);  let  be  the  subcollec¬ 
tion  of  all  f  •  1$  with  1(f)  £  N.  If  E  is  any  measurable 
set  E  '  K,  and  f^  the  characteristic  function  of  E,  then 

P(E)  •  I(fg)  Is  a  sort  of  "measure”  of  the  boundary  of  E. 

Thus  P(E)  Is  said  to  be  the  perimeter  of  E.  Let  Q  ,  (f , 

be  the  collections  of  all  measurable  sets  £rK  with 
P(E)  «  ♦  -,  P(E)  i  N  (Caccloppoil  sets).  With  the  usual 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  • 


•  .1 


•  •  • 


' 
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1^  topology  gT  Is  a  compact  convex  space  and  hence 

the  convex  closure  of  Its  extreme  points  (theorem  of 
Kreln-Mllman).  Also,  by  a  result  of  G.  Choquet,  each 
element  of  has  an  Integral  representation  in  terms 

of  a  measure  carried  by  the  set  of  extreme  points.  I. 

If  k  =  2  or3,  and  f  Is  an  extreme  point  of  then  there 

Is  a  set  E c  Q  with  f_  -  ±N  _1P(E)f.  For  k  =  2,  E  Is 

ll  Cj 

a  simple  Jordan  region,  E^K,  whose  boundary  Is  a 
rectifiable  (simple  closed)  curve  of  Jordan  length  L  - 
P(E).  (Math.  Rev.  abstract) 
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NONDEGENERATE  SURFACES  AND  FINE-CYCLIC 
SURFACES,  by  W.  H.  Fleming.  Nov.  1957,  18p.  lncl. 
refs.  (Technical  note  no.  3)  (AFOSR-TN-57-788) 

(AF  49(638)18)  AD  136756  Unclassified 

Also  published  In  Duke  Math.  Jour.,  v.  26:  137-146, 

Mar.  1959. 

A  fine-cycle  decomposition  of  surfaces  In  E^  space 

(N  2  2)  has  been  carried  out  for  surfaces  which  are  de¬ 
fined  from  finitely  connected  Jordan  regions.  Even  if 
the  fine-cycle  elements  are  not  nondegenerate,  the  sur¬ 
face  S  becomes  nondegenerate  If  cuts  are  Introduced  In  S 
at  a  finite  number  of  points.  A  representation  theorem 
for  fine-cycle  surfaces  has  been  obtained  for  these  not 
necessarily  nondegenerate  surfaces.  A  new  proof  is 
given  of  the  equality  of  the  Lebesque  area  L(S)  and  the 
Geocze  area  for  fine-cycle  surfaces  If  L(S)  Is  finite. 
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Purdue  U.  Dept,  of  Mathematics,  Lafayette,  Ind. 

IRREDUCIBLE  GENERALIZED  SURFACES,  by  W.  H. 
Fleming.  Nov.  1957,  42p.  lncl.  refs.  (Technical  note 
no.  2)  (A FOSR-TN-57-767)  (AF  49(638)18)  AD  136757 

Unclassified 

Also  published  In  Rlv.  Matem.  Unlv.  Parma,  v.  8: 
25T-281,  195*7. 

Two  main  Innovations  are  applied  to  the  problem  of  Ir¬ 
reducible  generalized  surfaces.  First,  conformal  map¬ 
ping  for  polyhedra  of  higher  topological  types  was  ap¬ 
plied  In  a  way  similar  to  the  author’s  recent  extension 
of  Morrey's  theorem  to  2-manifolds  (Trans.  Amer. 
Math.  Soc.,  v.  90:  323-335,  1959).  Second,  the  set  of 
generalized  surfaces  of  given  topological  type  which 
admit  a  given  set  T  of  curves  In  space  as  boundary  in 
the  sense  presented  by  L.  C.  Young  (Memoirs  Amer. 
Math.  Soc.  no.  17,  1955)  Is  enlarged  to  Include  those 
which  admit  T as  boundary  In  a  certain  limiting  sense. 


General  conditions  (lrreducibillty)  are  given  under  which 
an  element  of  the  larger  set  necessarily  belongs  to  the 
smaller  set  and  possesses  a  microrepresentation.  Vari¬ 
ous  Improvements  are  made  In  the  results  of  Young. 
Boundary  identifications  are  polntwise  and  piecewise 
linear,  Instead  of  merely  arcwlse.  Less  restrictive  as¬ 
sumptions  are  made  about  the  set  Tof  boundary  curves. 
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PARITY  EXCHANGE  SCATTERING,  by  D.  C.  Peaslee. 
Dec.  28,  1956,  3p.  (AFOSR-TN-57-6)  (AF  18(600)1579) 
AD  115037  Unclassified 

The  features  of  Intrinsic  parity  exchange  on  nuclear 
scattering  of  K  mesons  existing  as  parity  doublets  Is 
discussed.  The  elastic  K-nucleon  scattering  amplitude 
has  the  (non-relativistlc)  form: 

a»or+/3er-n  +  0’cr‘t 

where  o  refers  to  nuclear  spin.  This  form  has  certain 
interesting  implications.  The  absence  of  any  spin- 
independent  pseudoscalar  term  a'  means  that  parity  ex¬ 
change  scattering  should  effectively  be  absent  In  K  en¬ 
counters  with  heavy  nuclei,  where  <o>  «  0.  If  parity 
exchange  scattering  is  the  dominant  process  In  K-nucle¬ 
on  interactions,  then  K  scattering  on  heavy  nuclei  would 
be  relatively  weak  In  comparison  with  K-nucleon  scat¬ 
tering.  It  Is  suggested  that  polarization  measurements 
on  the  recoil  proton  from  K-p  scattering  would  supply 
an  unequivocal  test  of  the  parity  doublet  hypothesis. 
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ISOTOPIC  SPIN  SELECTION  RULE  1 41 1  =  1/2  FOR 
DECAYS  OF  STRANGE  PARTICLES,  by  M.  Kawaguchi. 
Mar.  15,  1957  [16]p.  lncl.  dlagrs.  tables,  refs.  (AFOSR- 
TN-57-131)  (AF  18(600)1579)  AD  120487  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Abstract  published  In  Bull.  Amer.  Pnys.  Soc.,  Series  n, 
v.  2:  191,  Apr.  25,  f?57. 

Also  published  In  Phys.  Rev.,  v.  107:  573-576,  July  15, 
1957 

Decay  processes  of  strange  particles  are  re-examined 
under  the  assumption  of  the  selection  rule  'All-  1/2, 
when  all  particles  concerned  have  Isotopic  spins,  but 
parity  is  not  necessarily  conserved.  Some  of  the  results 
obtained  before  still  hold  as  they  are,  even  If  parity 
nonconservatlon  Is  taken  into  consideration.  However, 
the  relation  between  the  branching  ratio 


686  < 


-  riifcl 
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(I+  -  p  +  ff°)/(I  +  -  n  +  ff+)  and  the  ratio  of  lifetimes 

t{Z  )/ t(L+)  is  changed  by  parity  nonconservation.  Ttie 
experimental  results  on  T  particles  may  be  Interpreted 
as  indicating  comparable  magnitudes  for  parity-con¬ 
serving  and  parity-nonconserving  terms.  Some  results 
based  on  All  -  1/2  and  3/2  are  also  discussed  for 
these  particles.  (Contractor's  abstract) 
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PHOTOPRODUCTION  OF  K  MESONS  FROM  SINGLE 
NUCLEONS,  by  M.  Kawaguchi  and  M.  J.  Moravcsik. 
[1957]  1 7p.  (A  FOSR-TN- 57-246)  (AF  18(600)1579) 

AD  126544  Unclassified 


term.  If  the  2-component  neutrino  with  lepton  conserva¬ 
tion  is  abandoned,  an  interaction  of  the  (STP)  form  can 
be  written  which  fits  all  present  polarization  measure¬ 
ments.  This  interaction  can  be  definitely  excluded  in 
n-e  decay  only  by  an  absolute  measurement  of  the  u- 
polarization  direction  or  by  observing  2  separate  elec¬ 
tron  polarization  terms  in  the  p-e  process.  In  nuclear 
3-decay  the  most  direct  approach  seems  to  be  search 
for  (VT)  interference  effects,  either  in  a  Fierz-type 
l/W  term  in  first  forbidden  spectra  of  allowed  shape, 
or  in  the  transverse  polarization  of  electrons  from  ori¬ 
ented  nuclei  in  allowed  transitions  containing  both  Fer¬ 
mi  and  Gamow-Teller  parts.  These  2  interference 
terms  reflect  respectively  the  real  and  imaginary  parts 
of  the  (VT)  interference.  Further  comments  are  made 
on  similar  measurements  for  processes  3  and  4.  Under 
favorable  circumstances,  the  assumption  of  a  UFI  might 
specify  the  intrinsic  in  parity  of  the  K  relative  to  the  rr. 


Also  published  in  Phys.  Rev.,  v.  107:  563-569,  July  15, 
l957i 
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The  lowest  order  perturbation  calculations  are  carried 
out  for  K  meson  photoproduction  from  single  nucleons. 
Results  are  given  for  scalar  and  pseudoscalar  mesons, 
witli  or  without  anomalous  magnetic  moments  for  the 
nucleons  and  hyperons,  and  with  scalar,  pseudoscalar, 
vector,  and  pseudovector  couplings.  Numerical  results 
are  given  assuming  unity  for  the  coupling  constant.  The 
difference  between  the  present  results  and  those  carried 
out  for  plon  photoproduction  is  due  to  the  mass  differ¬ 
ence  of  the  nucleons  and  hyperons,  the  larger  ratio  of 
the  mesons  mass  to  the  nucleon  mass,  and  the  different 
values  for  the  anomalous  magnetic  moments.  The  last 
of  these  effects  is  particularly  striking  and  might  be  of 
practical  significance  when  sufficient  experimental  in¬ 
formation  is  available.  (Contractor’s  abstract) 
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POLARIZATION  MEASUREMENTS  AND  THE  UNIVER¬ 
SAL  FERMI  INTERACTION,  by  D.  C.  Peaslee.  June  27, 
1957,  12p,  refs.  (A FOSR-TN-57-389)  (AF  18(600)1579) 
AD  132464  Unclassified 


Purdue  U.  Dept,  of  Physics,  Lafayette,  Ind. 

ON  THF.  PION-ELEC TRON  DECAY,  by  M.  Kawaguchi 
and  K.  Nishijtma.  [1957]  4p.  (AFOSR-TN-57-628) 

(AF  18(600)1579)  AD  144783  Unclassified 

Also  published  in  Phys.  Rev.,  v.  108:  905-907,  Nov.  1, 
1957. 

Attempts  are  made  to  calculate  the  branching  ratio  of 
"+  into  the  e*  and  u+  modes.  Experimentally  the  n+  to 
e*  decay  has  not  been  observed,  but  an  experimental 

upper  limit  of  5  x  10  5  sec  has  been  given  for  the 
branching  ratio.  The  e  -  e  *  v  *  V  process  with  V  and 
T  couplings  is  used  to  find  a  lifetime  for  the  tensor 
-4 

coupling  of  8.6  x  10  sec,  which  leads  to  a  branching 
ratio  which  is  not  Inconsistent  with  the  experimental 
upper  limit.  The  y  decay  of  ff  is  studied  and  a  lifetime 

of  0.5  x  10  15  sec  is  calculated. 


PUR. 03:012 


Two  possibilities  are  considered  for  maintaining  the 
notion  of  a  universal  Fermi  interaction  (UFI)  among 
tlie  processes  of  (1)  u-e  delay,  (2)  nuclear  3-decay, 

(3)  nuclear  u-capture,  and  (4)  K  uj(K  j)  decay.  If  the 

2-cumpunent  neutrino  with  lepton  conservation  is 
adopted,  the  UFI  must  involve  predominantly  (VT)  for 
nuclear  3-decav,  and  there  is  a  discrepancy  of  a  factor 
of  2  in  the  magnitude  of  the  coupling  constant  C^,  as 

compared  with  u-e  decay:  the  coefficient  C^,  is  arbitrary, 

and  C\.  -  Cj,  is  small.  The  slight  preliminary  evidence 

available  on  K  -  and  K  .  does  not  favor  a  dominant  V 
u3  e3 
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BETA  DECAY  MATRIX  FROM  THE  QUASI-'*  MODEL 
(Abstra ’t),  by  D.  W.  Dorn  and  R.  W.  King.  [1957]  [!]p. 

I  AF  :  8(600)1579]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York. 
Jan.  30- Feb.  2,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.  Series  11,  v.  2:  26, 
Jan  30,  1957. 

Allowed  beta  decay  transition  probabilities  provide  a 
rigid  test  for  low  energy  nuclear  models.  The 
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supernniltiplet  formalism  has  remained  the  only  means 
of  obtaining  qualitative  accord  with  the  experimental  evi¬ 
dence-  u-  Ws  di  cay.  in  '<n*  ral,  p  reactions  kX  J-J 
coupling  models  have  been  considerably  worse.  Since 
the  quasi-o  model  in  j-j  coupling  does  bear  some  re- 
semblence  to  the  supermultiplet  formalism  in  L-S 
coupling.  It  is  conceivable  that  a  strong  spin-orbit  cou¬ 
pling  description  can  be  maintained  with  improved  beta 
decay  matrix  elements.  Specific  matrix  elements  In  the 
d  5/2  and  f  7/2  shells  have  been  calculated;  the  improve¬ 
ment  obtained  suggests  that  wave  functions  constructed 
from  the  quasi -o  model  afford  a  better  description  of 
tnicl.i  than  those  dsri\tdfT,jii,  the  us._  of  a  "sthioiltj  ’ 
[uantum  number. 
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A-NUC1.EON  FORCE  WITH  SE  -  3/2  (Abstract),  by  M. 

T.  Vaughn  and  D.  C.  Peaslee.  [1957]  [l]p.  (AF  18- 
(600)1579]  Unclassified 

Presented  at  meeting  of  the  Abut,  Phys.  Soc.,  New  York, 
.Ian.  30- Feb.  2,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  2:  39, 
.Ian.  30,  1957. 

Pi  '  *  •  '  -  N  f  ree*  >r#  4s 

with  the  possibility  that  the  spin  of  the  intermediate  I 
state  may  be  3/2.  The  A  is  taken  to  have  S  -  !  and  the 
same  parity  as  the  I,  and  a  phenomenological  interaction 
operator  (S-v )  assumed  with  matrix  elements  propor¬ 
tional  to  Clebsch-Gordan  coefficients  for  vector  addi¬ 
tion  +  1  ’  3/2.  The  term  corresponding  to  V2  In  or¬ 
dinary  nuclear  forces  does  not  operate  directly  but  on¬ 
ly  through  mixing  in  1  states.  Its  effect  Is  therefore 
dependent  on  the  structure  of  the  nuclear  core  in  a  hy¬ 
perfragment,  but  this  structure  dependence  appears 

2 

negligible  in  the  present  case.  The  A  -  N  potential  (Vj) 

*  V,  In  the  region  ur  1  is  attractive  but  only  quite 
wwtHy  wpiit- dependent 
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PHOTO  PRODUCTION  OF  K-MESONS  (Abstract),  by 
M.  Kawaguchi.  [  1957]  [  1  ]p.  [AF  18(600)1579] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30- Feb.  2,  1957. 

Published  In  Bull.  Amer.  Phys.  Soc..  Series  H,  v.  2:  39, 
Jan.  30.  1957. 


The  processes  y  +  p  -  K+  +  A”  and  y  +  p  -  K°  +  £+  are 
Investigated  in  terms  of  the  lowest  order  perturbation 
caU-ubAUa.,  -or.  ti,e  xesum^tlor,  that  ths  rAjeUwAt-liyper  j»i 
pair  coupling  is  relatively  weak.  The  K  +  A  cross  sec¬ 
tions  are  obtained  straightforwardly  by  simple  modifica¬ 
tions  of  the  results  of  photo-pion  production.  For  exam¬ 
ple,  (1)  with  A  «  f+  and  K  ■=  0+,  or  A=  4”  and  K  »  0~,  the 
result  of  s(s)  meson  theory  Is  available,  and  (11)  ps(ps) 

theory  for  A  =  and  K  =  0  ,  or  A  =  i  and  K  =  0+.  The 
former  shows  a  peak  at  torward  laboratory  angles  and 
the  latter  does  not.  Therefore,  If  experiment  could  dis¬ 
tinguish  between  a  single  one  ol  these  angulai  distribu¬ 
tions  and  a  superposition  of  the  two,  It  would  In  principle 
be  possible  to  decide  whether  or  not  the  A,K  are  parity 
doublets.  For  production  of  K  +  £  the  treatment  Is  more 
complicated  If  the  Z  spin  Is  taken  as  3/2. 


PUR.03:015 

Purdue  U.  [Dept,  of  Physics]  Lafayette,  lnd. 

QUASI-o  NUCLEAR  SUBSTRUCTURE  IN  j-j  COUPLING 
(Abstract),  by  R.  Vf.  King  and  D.  W.  Dorn.  [1QM]  [l]p. 

|  AF  18(600)1579]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30- Feb.  2,  1957. 

!  in  EuU.  Arms*.  Phys.  Soc.,  Serbs*  U,  v.  2:  It, 

Jam  30,  1957. 

Empirical  evidence  on  complex  nuclei  reveals.  In  addi¬ 
tion  to  large  spln-orblt  forces,  a  tendency  for  two  neu¬ 
trons  and  two  protons  to  form  a  particularly  stable 
("quasi-n")  structure.  The  J-J  coupling  shell  model  pro¬ 
vides  a  description  of  strong  spin-orbit  effects;  however, 
In  all  but  a  few  simple  nuclei,  the  model  does  not  lead  tn 
uniquely  determined  wave  functions.  We  have  chosen  io 
remove  the  nonuniqueness  of  J-J  coupled  wave  functions 
by  Imposing  the  maximum  amuurA  of  quaat-u  str  icture 
permitted  by  strong  spln-orblt  coupling.  The  o-like 
structure  is  associated  with  two  neutrons  and  two  protons 
In  an  S  -  T  -  0  substate;  the  antisymmetry  of  the  total 
wave  function  assures  that  Uir  subsists  la  completely 
space-symmetric.  The  procedure  of  maximising  this  a 
structure  thus  demands  that  the  dominant  parts  of  nu¬ 
clear  wave  functions  be  formed  by  pairs  of  nucleons  In 
relative  T  »  1,  S  *  0  and  T  -  0,  S  -  1  states  with  sym¬ 
metrical  space  coupling.  This  type  of  pairing  appears 
more  realistic  than  that  Imposed  by  the  "seniority” 
quantum  number. 


PUR.03:016 

Fhirdue  U.  [Dept,  of  Physics]  Lafayette,  lnd. 

SIGMA-NUCLEON  T  »  3  '2  FORCE  (Abstract),  by  M.  T. 
Vaughn.  [  1957]  (l]p.  [AF  18(600)1579]  Unclassified 
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Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  St.  Louis, 
Mo.,  Nov.  29-30,  1957. 

PubMshed  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v,  2:  353, 
Nov7?9,  1957. 

The  sigma-nucieon  force  in  the  T  =  3/2  state  is  comput¬ 
ed  in  the  static  approximation  for  one-  and  two-pion  ex¬ 
changes.  The  resulting  singlet  and  triplet  central  po- 
1  3 

tentlals  satisfy  V  ~  3V  <  0;  the  tensor  force  is  rela¬ 
tively  weak.  The  V1  is  very  similar  to  the  *S  nucleon- 
nucleon  potential  but  is  about  10%  larger  in  magnitude 

if  the  tr  £  coupling  is  equivalent  to  v  -  N,  because  of 

differences  in  the  two-pion  term.  Sigma-nucleon  bind¬ 
ing  is  further  enhanced  by  the  increased  mass  of  the 
sigma  (relative  to  nucleon-nucleon);  these  two  features 

are  sufficient  to  yield  an  n  -  )  -  binding  of  order  1  mev. 

If  the  n  -  £  -  binding  exceeds  1/2  mev,  the  p  -  £+  should 

also  be  bound.  For  a  cutoff  radius  of  order  0.35M  the 

2 

K-exchange  forces  are  negligible  if  C  /4ff  w  1. 


PUR.03:0i7 

Purdue  U.  Dept,  of  Physics,  Lafayette,  Ind. 

STATISTICAL  DERIVATION  OF  NUCLEAR  ROTATION¬ 
AL  ENERGIES,  by  K.  Kumar.  [1958]  [18]p.  lncl.  dlagr. 
refs.  (AFOSR-TN-58-188)  (AF  18(600)1579)  AD  152222 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  29- Feb.  1,  1958. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  II, 
v.  3:  48-49,  Jan.  29,  1958. 

The  nucleus  is  treated  as  a  Fermi  gas  under  the  con¬ 
straints  of  constant  angular  momentum  and  quadrupole 
moment.  The  deformation  dependence  of  the  nuclear 
moments  of  Inertia  is  then  derived  on  the  basis  of  a 
model  in  which  only  the  nucleons  outside  a  certain 
spherical  core  produce  ail  the  angular  momentum.  The 
influence  of  the  surface  effects  and  the  velocity  depend¬ 
ent  forces  is  also  taken  into  account.  Ovsr-ali  agree¬ 
ment  with  the  experimental  data  is  obtained.  (Con¬ 
tractor's  abstract) 


PUR. 03:018 

Purdue  U.  Dept,  of  Physics,  la fayette,  Ind. 

ON  THE  POSSIBILITY  OF  THE  CHARGE  DEPENDENT 
CORRECTION  TO  THE  GRAVITATIONAL  FORCE,  by 
M.  Kawaguchi.  [1958]  [5]p.  inci.  dlagrs.  (AFOSR-TN- 
58-189)  (AF  18(600)1579)  AD  152223  Unclassified 


PUR.03:017  -  PUR.03:020 


Also  published  in  Nuovo  Clmento,  Series  X,  v.  8:  506- 
507,  May  1,  1958. 

The  fourth-order  Fermi  Interactions  have  been  used  to 
calculate  a  charge  dependent  correction  to  the  gravita¬ 
tional  force.  The  potentials  for  a  single  p-n  pair  inter¬ 
action,  a  combination  of  two  p-n  pair  interactions,  and 
v  -  m  interaction  have  been  calculated  and  found  to  have 
-2  -1 

leading  terms  in  r  instead  of  r  .It  is  concluded  that 
the  Fermi  interaction  is  too  small  to  observe  and  does 
not  produce  any  detectibie  correction  to  the  gravitational 
force. 


PUR.03:019 

Purdue  U.  Dept,  of  Physics,  Lafayette,  Ind. 

POLARIZATION  OF  THE  PROTON  FROM  PHOTO¬ 
DISINTEGRATION  OF  THE  DEUTERON,  by  M. 
Kawaguchi.  [1958]  lip.  dlagrs.  tables,  refs.  (AFOSR- 
TN-58-584)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(600)1579  and  Atomic 
Energy  Commission)  AD  162104  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1956. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  II, 


Also  published  in  Phys.  Rev.,  v.  Ill;  1314-1318, 


The  transverse  polarization  of  the  outgoing  proton  from 
the  photodisintegration  of  the  deuteron  is  calculated  in 
the  angular  momentum  representation,  without  assum¬ 
ing  any  detailed  interaction  among  particles.  General 
formulas  for  the  polarization  as  weli  as  for  the  angular 
distribution  are  given  in  terms  of  the  Racah  coefficients. 
If  we  write  the  angular  distribution  in  a  form 

a  +  b  sin26(l  +  2c  cos  8), 

the  polarization  Is  given  in  terms  of  a,  b,  c,  and  the 
nucleon-nucleon  scattering  phase  of  the  S,  P,  and  D 
states  under  reasonable  assumptions.  By  using  experi¬ 
mental  values  of  a,  b,  and  c,  and  scattering  phase  shifts 
as  much  .ts  available  and  also  some  theoretical  estimates 
of  the  phase  shifts,  20  to  30%  polarization  is  expected  for 
up  to  40-mev  gamma  rays  and  10  to  20%  for  140-mev 
gamma  rays  over  a  wide  range  of  angles  in  the  center- 
of-mass  system.  (Contractor's  abstract) 


PUR. 03:020 

Purdue  U.  [Dept,  of  Physics]  l-afayette,  ind. 

INVERSE  BETA  DECAY  ANT'  THE  TWO  COMPONENT 
NEUTRINO,  bv  R.  W.  King  and  J.  F.  Perkins.  June 
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1958,  lip.  incl.  diagrs.  tables,  refs.  (Rept.  no.  UCRL- 
8337)  (AFOSR-TN-58-622)  (AF  18(600)1579) 

AO  162151  Unclassified 

Also  published  in  Phys.  Rev.,  v.  112:  963-966,  Nov.  1, 
1958. 


jectlon  to  some  pairs  of  particles,  from  available  theo¬ 
retical  and  experimental  information.  Some  decay  modes 
which  are  yet  unobserved  but  a*-'  expected  according  to 
the  present  scheme  are  summarized  in  the  final  section. 
(Contractor's  abstract) 


Several  procedures  lor  calculating  th?  average  cross- 

235 

section  per  antineutrino  from  U  fission  are  given  to 
test  the  predictions  of  the  two-component  neutrino 

theory.  A  firm  lower  limit  of  o 


-44  2 

>  7  x  10  cm  is 


deduced  from  the  known  decays  of  the  fission  products. 
Three  different  procedures,  if  weighted  equally,  give  a 


"best  value"  of  <r 


-44  2 

14  x  10  cm  to  be  compared  with 


the  recently  increased  experimental  value  a  - 
-44  2  P 

11  4  4  x  10  cm  .  It  is  concluded  that  predictions  of 

the  two  component  neutrino  theory  are  in  accord  with 
the  experimental  results  on  Inverse  beta  decay. 


PUR.03:021 

Purdue  U.  Dept,  of  Physics,  Lafayette,  Ind. 

UNIVERSAL  WEAK  BOSON  AND  FERMION  INTERAC¬ 
TION,  by  M.  Sugawara.  [Oct.  1958]  19p.  incl.  refs. 

(A FOSR-TN- 58-858)  (AF  18(600)1579)  AD  203664 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  28-31,  1959. 

At  ;tract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  II, 
v.  4:  83,  Jan.  28,  1959. 


PUR.03:022 

Purdue  U.  Dept,  of  Physics,  Lafayette,  lnd. 

DECAY  OF  HYPERONS  AND  MESONS  FROM  THE 
UNIVERSAL  FERMI  INTERACTION,  by  A.  Fujli  and 
M.  Kawaguchi.  [Sept.  1958]  22p.  Incl.  diagrs.  tables. 
(AFOSR-TN-58-921)  (AF  18(600)1579)  AD  204559 

Unclassified 

Presented  at  meeting  of  tht  Amer.  Phys.  Soc.,  New  York, 
Jan.  28-31,  1959. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  H, 
v.  4;  38,  Jan.  28,  1959. 

Also  published  in  Phys.  Rev.,  v.  113:  1156-1161,  Feb.  15, 
1959. 

The  decay  of  the  hyperon,  charged  pion  and  kaon  except 
is  investigated  on  the  basis  of  the  universal  V-A 

Fermi  Interaction  together  with  the  idea  of  the  Gell- 
Mann  tetrahederon,  by  treating  the  virtual  baryon-anti- 
baryon  pair  effect  in  a  phenomenological  way.  It  is 

shown  that  the  decay  rate  of  K*2  calculated  by  the  pa¬ 
rameters  adjusted  to  the  decay  of  *+,  K*3  and  K*3  is  in 

agreement  with  experiment,  thus  suggesting  a  possible 
consistent  picture  of  the  model.  (Contractor’s  abstract) 


Also  published  in  Phys.  Rev.,  v.  113:  1361-1366,  Mar.  1, 
1959. 

A  modified  interpretation  of  an  idea  of  divergenceless 
currents  due  to  Feynman  and  Gell-Mann  is  Investigated 
in  detail  in  which  some  pairs  of  bosons  (pions  and  K 
mesons)  are  assumed  to  exist,  besides  fermion  pairs, 
among  members  exerting  a  universal  weak  interaction. 

In  particular,  we  propose  a  pair  of  a  neutral  K  meson 
and  a  charged  pion,  in  addition  to  a  pion  pair  and  pairs 
of  leptons,  nucleons  and  some  hyperons.  Strong  evi¬ 
dence  for  this  pion- K- meson-pair  is  provided  by  its  sur¬ 
prising  fit  to  short-lived  decay  of  neutral  K  mesons.  An 
essential  presumption  is  here  that  plon-muon-decay  is 
consistent  with  the  present  scheme;  its  ratio  pion-elec- 
tron-decay  is  left  unchanged.  If  we  further  assume  a 
global  symmetry  of  pion  coupling  to  hyperons,  and  the  K 
meson  Interaction  is  simply  assumed  as  comparatively 
weaker,  then  our  present  scheme  seems  consistent  with 
all  known  data  on  decays  of  strange  Darticles  as  far  as 
reliable  estimation  could  have  been  made.  A  complete 
scheme  of  a  universal  weak  interaction  is  not  obtained 
uniquely,  since  we  have  no  particular  necessity  nor  ob- 


PUR. 03:023 

Purdue  U.  [Dept,  of  Physics]  Lafayette,  Ind. 

ENERGY  RELEASE  FROM  THE  DECAY  OF  FISSION 
PRODUCTS  AND  THE  ANTINEUTRINO  SPECTRUM 
(Abstract),  by  J.  F.  Perkins  and  R.  W.  King.  [1958]  [l]p. 
[AF  18(600)1579]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  29-  Feb.  1,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3-  64, 
Jan.  29,  1958. 

235 

A  calculation  of  energy  release  from  the  decay  of  U 
fission  products  has  been  made  by  examining  in  detail 
the  individual  decay  schemes  of  the  many  nuclei  involved. 
The  very  good  agreement  with  experiment  that  has  been 

2 

obtained  for  times  after  shutdown  ■  10  sec  speaks 
strongly  for  the  validity  and  completeness  of  the  input 

2 

data  for  nuclei  with  half-lives  '  10  sec.  We  are  hence, 
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in  a  position  to  plot  the  distribution  of  beta  decay  end 
points  with  considerable  accuracy  for  E^  max  S.  4  mev. 

Comparisons  are  made  with  the  assumed  distribution 
of  Muehlhause  and  Oleksa  used  in  the  calculation  of  the 
antineutrino  flux  from  a  reactor.  Antineutrino  energy 
spectra  are  also  investigated  as  a  function  of  operating 
time  and  time  after  shutdown. 


PUR. 03:024 

Purdue  U.  [Dept,  of  Physics]  Lafayette,  Ind. 

INVERSE  BETA  DECAY  AND  THE  TWO  COMPONENT 
NEUTRINO  (Abstract),  by  R.  W.  King  and  J.  F.  Perkins 
[1958]  [l]p.  [AF  18(600)1579]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3: 
205,  May  1,  1958. 


The  discrepancy  between  the  experimental  cross- 
section  for  neutrino  absorption  by  protons  as  determined 
by  Cowan  and  Reines  and  that  predicted  by  the  two  com¬ 
ponent  theory  of  the  neutrino  has  usually  been  dismissed 
as  due  to  the  uncertainties  involved  in  determining  the 
spectrum  of  antineutrinos  from  fission  products.  From 
a  complete  summary  of  the  known  decay  schemes  of  the 
fission  products,  we  are  able  to  establish  a  firm  lower 
limit  for  the  average  cross-section  per  antineutrino 
—  -44  2 

n  '  7  x  10  cm  (based  on  the  two-component  theory) 

which  exceeds  the  experimental  upper  limit.  We 
furthermore,  offer  a  "best  value"  for  the  cross-section 
-44  2 

f»  17  x  10  cm  )  that  is  several  times  larger  than 

11  -  -44  2 

that  found  experimentally  (o  *  2.8  *  1  x  10  cm  ). 

Various  improvements  made  on  previous  estimates  of 
the  antineutrino  spectrum  have  served  to  widen  rather 
than  remove  the  discrepancies.  Thus,  It  can  be  con¬ 
cluded  that  the  existence  of  the  disagreement  between 
the  two  component  theory  and  experiment  is  quite  real 
and  independent  of  the  uncertainties  in  the  spectrum  of 
antineutrinos. 


PlH. 03:025 

Purdue  l'.  I  Dept,  of  Physics]  laefayette,  Ind. 

WEAK  DECAYS  AND  ISOTOPIC  SPIN  (Abstract),  by  D. 

C.  peaslee  and  M.  Kawaguchi.  [1958]  |l]p.  [AE  18(600)- 
1579]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Sue., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  in  Buil.  Amer.  Phys.  Soc.,  Series  11,  v.  3 
216,  May  1.  1958. 


Consequences  are  considered  of  expressing  weak  inter¬ 
actions  in  terms  of  the  two  independent  isotopic  spins 
characterizing  baryons.  Ther*  are  then  four  independent 
coupling  constants  g  for  each  uiass  of  charged  lepton 
decays.  Under  this  assumption  the  lepton  decay  of  K 
mesons  implies  lepton  decay  of  at  least  some  baryons 
besides  n  and  p,  though  these  may  still  be  slightly  below 
presently  observed  levels  with  a  suitable  choice  of  the 
g’s.  The  absence  of  ff  -  e  +  y  can  be  interpreted  simply 
by  saying  one  of  the  four  g's  in  zero;  the  absence  of 
K  -  e  +  y  implies  a  similar  rule  which  is  less  simple  if 
the  K-baryon  interaction  is  not  universal  (as  the  w- 
baryon  interaction  is  assumed).  For  weak  pion  emission 
the  present  scheme  readily  reproduces  the  Ai  =  i  results 
for  A  decay  while  at  the  same  time  allowing  Al  *  i  for 
I  decay;  it  also  predicts  the  -  lifetime  directly  from 
the  known  A  lifetime.  The  slowing  of  K+  -  2e  relative  to 
E"  -  2ff  appears  at  least  superficially  fortuitous;  but  a 
wide  range  of  charged  neutral  K°  -  2e  ratios  (including 
the  experimental  value)  can  readily  be  encompassed. 


PUR. 03:026 

Purdue  U.  [Dept,  of  Physics]  Lafayette,  Ind. 

Kg3  AND  K^jDECAY  MODES,  by  M.  Sugawara.  [1958] 
lp.  [AF  18(600)1579]  Unclassified 

Published  in  Phys.  Rev.,  v.  112:  2128,  Dec.  15,  1958. 

A  viewpoint  is  presented  in  which  some  boson  pairs 
are  Included  among  members  which  are  exerting  uni¬ 
versal  weak  interactions  on  each  other.  The  inclusion 
of  K-meson-pion  pairs  leads  to  direct  terms  responsible 
for  Kg3  and  decay  modes.  It  is  shown  that  these 

direct  terms  may  result  in  too  rapid  decays  of  K  3  and 
,  if  one  assumes  the  universality  of  the  weak-cSupling 

constant,  while  the  branching  ratio  of  these  decay  modes 
is  quite  consistent  with  the  data.  (Contractor’s  abstract) 

PUR. 04:002 

Purdue  U.  School  of  Aeronautical  Engineering, 

Lafayette,  Ind. 

GENERALIZED  VARIATIONAL  APPROACH  TO  THE 
OPTIMUM  THRUST  PROGRAMMING  FOR  THE  VERTI¬ 
CAL  FLIGHT  OF  A  ROCKET.  PART  I.  NECESSARY 
CONDITIONS  FOR  THE  EXTREMUM,  by  A.  Miele. 

Mar.  1957  [47]p.  incl.  diagrs.  refs.  (Rept.  no.  A-57-1) 
(AFOSR-TN-57-173)  (AF  18(603)69)  AD  126467 

Unc  lassified 

Also  published  in  Zeitschr.  Flugwissensch.,  v.  6:  69-77, 
Mar.  1958. 
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The  burning  program  for  the  vertical  flight  of  a  rocket- 
powered  vehicle  Is  analyzed.  The  results  of  previous 
theories  are  extended  to  cover  the  general  problem  of 
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minimizing  the  difference  AG  -  G{  -  Gj  between  the  final 

and  initial  values  of  an  arbitrarily  specified  function 
G(t,  m,  V,  h)  of  time,  mass,  velocity  and  altitude.  By 
using  the  indirect  methods  of  the  Calculus  of  Variations, 
it  is  shown  that  the  totality  of  extremal  arcs  is  composed 
of  zero-thrust  sub-arcs,  sub-arcs  to  be  flown  with  maxi¬ 
mum  engine  output  and  variable-thrust  sub-arcs.  An 
explicit  solution  is  determined  for  the  optimizing  mass 
flow  of  the  rocket  engine  as  a  function  of  the  local  co¬ 
ordinates  of  the  missile.  Closed  form  solutions  are  ob¬ 
tained  for  the  relationships  between  time,  mass,  altitude 
and  velocity  for  the  following  particular  cases:  flight  in 
vacuum,  flight  in  a  uniform  atmosphere  and  flight  in  an 
isothermal  atmosphere.  The  boundary  value  problem  is 
investigated.  Several  numerical  examples  are  included, 
having  the  object  of  illustrating  the  general  procedures 
developed  in  the  present  report.  (Contractor's  abstract) 


PUR.04.003 

Purdue  U.  School  of  Aeronautical  Engineering, 

Lafayette,  Ind. 

GENERALIZED  VARIATIONAL  APPROACH  TO  THE 
OPTIMUM  THRUST  PROGRAMMING  FOR  THE  VERTI¬ 
CAL  FLIGHT  OF  A  ROCKET.  PART  11.  APPLICATION 
OF  GREEN’S  THEOREM  TO  THE  DEVELOPMENT  OF 
SUFFICIENCY  PROOFS  FOR  PARTICULAR  CLASSES 
OF  SOLUTIONS,  by  A.  Miele  and  C.  R.  Cavoti.  Aug. 

1957  [35]p.  incl.  diagrs.  table.  (Rept.  no.  A-57-2) 
(AFOSR-TN-57-652)  (AF  18(603)69)  AD  136638 

Unclassified 

Also  published  in  Zeitschr.  Fiugwissensch.,  v.  6:  102- 
109,  Apr.  1958. 

The  vertical  flight  of  a  rocket  is  analyzed  in  connection 
with  the  problem  of  determining  the  burning  program 
which  extremizes  an  arbitrary  function  of  the  final  values 
of  time,  mass,  altitude  and  velocity.  The  minimal  or 
maximal  character  oi  the  solutions  is  investigated.  It 
is  shown  that  the  Legendre -Clebsch  condition  does  not 
provide  any  information  at  points  of  the  constant  thrust 
sub-arcs  and  variable -thrust  sub-arcs  forming  one  ex¬ 
tremal  arc.  An  identical  difficulty  is  encountered  when 
applying  the  more  stringent  Weierstrass  condition  at 
poi-.is  of  the  variable-thrust  sub-arcs.  By  the  use  of  a 
new  and  hitherto  unexploited  technique,  based  on  Green’s 
theorem,  the  afore-mentioned  difficulties  can  be  over¬ 
come.  Rigorous  sufficiency  proofs  can  be  developed  for 
l>articulur  classes  of  solutions,  in  connection  with  linear 
variational  problems  of  both  the  simplest  type  and  the 
isopcrimetric  type.  The  cases  of  flight  in  a  uniform  at¬ 
oms,  here  and  flight  in  a  vacuum  are  investigated.  Con¬ 
cerning  tiie  latter,  analytical  proofs  are  supplied  for 
both  single-stage  and  multi-stage  rockets.  (Contractor's 
abstract) 


PUR.04:004 

Purdue  U.  School  of  Aeronautical  Engineering, 

Lafayette,  Ind. 

OPTIMUM  THRUST  PROGRAMMING  ALONG  ARBI¬ 
TRARILY  INCLINED  RECTILINEAR  PATHS,  by  A. 

Miele  andC.  R.  Cavoti.  Dec.  1957  [30]p.  incl.  diagrs. 
(Rept.  no.  A-57-8)  (AFOSR-TN-58-48)  (AF  18(603)69) 

AD  148088  Unclassified 

Presented  at  the  ASME-ARS  Aviation  Conf.,  Dallas,  Tex., 
Mar.  17-20,  1958. 

Also  published  in  Proc.  Fourth  annual  meeting  of  the 
Amer.  Astronaut.  Soc.,  New  York  (Jan.  29-31,  1958), 

N.  Y.,  Amer.  Astronaut.  Soc.,  1958,  p.  6-1  -  6-17. 

Also  published  in  Astronautics  Acta,  v.  4:  167-181,  1958. 

A  variational  analysis  of  the  theory  of  the  thrust  pro¬ 
gramming  is  presented  for  the  case  where  a  variable 
mass  body  is  moving  along  an  arbitrarily  inclined  recti¬ 
linear  path.  It  is  shown  that  the  totality  of  extremal  arcs 
is  composed  of  zero-thrust  sub-arcs,  maximum  thrust 
sub-arcs,  and  variable  thrust  sub-arcs.  The  optimum 
acceleration  law  is  determined  and  some  numerical  ex¬ 
ample  is  presented  emphasizing  the  engineering  aspects 
of  the  present  theory  in  connection  with  the  flight  analysis 
of  rockets. 


PUR.04:005 

Purdue  U.  [School  of  Aeronautical  Engineering] 

Lafayette,  Ind. 

MINIMALITY  FOR  ARBITRARILY  INCLINED  ROCLET 
TRAJECTORIES,  by  A.  Miele.  [1958]  [7]p.  incl.  diagr. 

(A FOSR - TN- 58 - 202)  (AF  1B(603)6P)  Unclassified 

Also  published  in  Jet  Propulsion,  v.  28:  481-483, 

July  1954. 

The  problem  of  arbitrarily  inclined  rectilinear  paths 
is  analyzed  by  applying  the  Euler- Lagrange  equations 
and  the  Legendre-Clebsch  condition.  The  minimal 
properties  of  functional  forms  of  the  linear  type  are  in¬ 
vestigated  by  a  new  technique  baaed  on  Green's  theorem. 
While  the  Legendre-Clebsch  condition  a  lore  is  only  indic¬ 
ative  of  the  local  behavior  of  the  solution  with  respect  to 
weak  variations,  this  new  technique  supplies  a  complete, 
integral  proof  of  necessary  and  sufficient  conditions  for 
the  extremum. 


PUR. 04:006 

Purdue  U.  School  of  Aeronautical  Engineering, 
Lafayette,  Ind. 

GENERAL  VARIATIONAL  THEORY  OF  THE  FLIGHT 
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AIR  FORCE  SCIENTIFIC  RESEARCH 


PUR.04:007  -  PUR.04-.010 


PATHS  OF  ROCKET-POW  ERED  AIRCRAFT,  MISSILES 
AND  SATELLITE  CARRIERS,  by  A.  Mlele.  Jan.  1958, 
57p.  incl.  diagrs.  refs.  (Rept.  no.  A-58-2)  (AFOSR- 
TN-58-246)  (AF  18(603)69)  AD  154148  Unclassified 

Presented  at  Ninth  Internat'l.  Astronautlcal  Congress, 
Amsterdam,  Holland,  Aug.  25-30,  1958. 

Also  published  In  Astronautica  Acta,  v.  4:  264-288,  1958. 

Presentation  of  a  basic  theory  for  analyzing  the  optimum 
flight  paths  of  rocket-powered  aircraft,  missiles,  and 
satellites.  The  problem  with  three  degrees  of  freedom 
is  considered;  It  consists  of  the  simultaneous  optimiza¬ 
tion  of  the  time  history  of  lift,  thrust  modulus,  and 
thrust  direction.  Special  problems  Involving  either  one 
or  two  degrees  of  freedom  are  Investigated  by  the  Intro¬ 
duction  of  additional  constraining  equations.  For  some 
of  theci  problems  closed  form  expressions  are  derived 
for  the  optimizing  conditions.  Furthermore,  a  complete 
formulation  of  the  boundary  conditions  Is  supplied  by 
means  of  the  general  transversality  condition  of  the 
calculus  of  variations. 


PUR.04-.007 

Purdue  U.  School  of  Aeronautical  Engineering, 

Lafayette,  Ind. 

TOPICS  IN  DYNAMIC  PROGRAMMING  FOR  ROCKETS, 
by  A.  Mlele  and  J.  O.  Cappellari,  Jr.  July  1958  [65]p. 
incl.  diagrs.  (Rept.  no.  A-58-5)  (AFOSR-TN-58-685) 

(AF  18(603)69)  AD  162218  Unclassified 

Also  published  in  Zeitschr.  Fiugwlssensch.,  v.  7;  14- 
21,  Jan.  1959. 

Topics  associated  with  the  programming  of  optimum 
trajectories  for  rocket-powered  vehicles  are  Investi¬ 
gated.  Attention  was  devoted  to  stationary  conditions 
for  problems  Involving  time  associated  with  vertical 
trajectories.  A  simple  approximate  relationship  was 
computed  between  altitude  and  Mach  number  which  hoids 
for  all  drag  functions,  regardless  of  the  end-conditions 
and  of  the  analytical  configuration  of  the  functional 
form  to  be  extrenuzed.  For  the  l.egendre-Clebsch  con¬ 
dition  for  level  flight,  a  discussion  is  presented  of  the 
second  variation  in  connection  with  the  optimization  of 
the  thrust  modulus  for  constant  altitude  flight.  Methods 
of  programming  thrust  direction  with  aerodynamic 
forces,  and  thrust  modulus  in  vacuum  flight  were  investi¬ 
gated.  Maximum  range  in  vacuum  flight  was  determined 
for  t)ie  case  where  both  the  initial  and  final  path  Inclina¬ 
tions  are  free  and  the  velocity  modulus  at  final  point  Is 
also  free.  (Contractor's  abstract) 


PUR. 04:008 

Purdue  U.  School  of  Aeronautical  Engineering, 

Lafayette,  Ind. 

SOME  VARIATIONAL  SOLUTIONS  TO  ROCKET  TRA¬ 
JECTORIES  OVER  A  SPHERICAL  EARTH,  by  A.  Mieie 
and  J.  O.  Cappellari,  Jr.  Nov.  1958,  29p.  Incl.  refs. 
(Rept.  no.  A- 58-9)  (AFOSR-TN-58-1012)  (AF  18(603)69) 
AD  206155  Unclassified 

A  rocket-powered  vehicle  moving  over  a  rotating, 
spherical  earth  Is  considered  in  connection  with  prob¬ 
lems  of  constant  altitude,  vertical,  and  gliding  flight. 
Closed  form  solutions  are  obt  ,!.ed  for  the  optimizing 
condition  associated  with  the  extremal  trajectories  of 
either  constant  altitude  flight  or  vertical  flight.  A  gen¬ 
eral  iteration  procedure,  having  particular  Interest  for 
hypersonic  vehicles,  Is  presented  for  the  extremal  solu¬ 
tion  In  connection  with  gliding  flight.  (Contractor’s 
abstract) 


PUR.04-.009 

Purdue  U.  School  of  Aeronautical  Engineering, 

Lafayette,  Ind. 

MATHEMATICAL  THEORY  OF  THE  OPTIMUM 
TRAJECTORIES  OF  A  ROCKET,  by  A.  Mieie.  Final 
rept.  Nov.  1958,  35p.  incl.  refs.  (Rept.  no.  A-58-10) 
(AFOSR-TR-58-154)  (AF  18(603)69)  AD  206361 

Unclassified 

An  investigation  of  a  wide  class  of  variational  problems 
of  interest  In  rocket  flight  has  been  developed.  The 
scientific  results  are  reviewed,  with  particular  regard 
to  the  following  topics:  (1)  optimum  thrust  programming 
for  ievei  flight,  (2)  optimum  thrust  programming  for 
vertical  flight,  (3)  optimum  thrust  programming  for 
arbiUrliy  Inclined  rectilinear  trajectories,  (4)  non¬ 
lifting  trajectories,  (5)  gilding  paths,  (6)  interception 
paths,  (7)  vacuum  flight  trajectories,  (8)  Legendre- 
Clebsch,  Welerstrass,  and  Jacobi-Mayer  conditions,  and 
(9)  variational  problems  with  consideration  of  the  vari¬ 
able  gravitational  field  and  rotation  of  the  Earth.  (Con¬ 
tractor’s  abstract) 


PUR.04:OiO 

Purdue  U.  School  of  Aeronautical  Engineering, 

Lafayette,  Ind. 

STATIONARY  CONDITIONS  FOR  PROBLEMS  INVOLV¬ 
ING  TIME  ASSOCIATED  WITH  VERTICAL  ROCKET 
TRAJECTORIES,  by  A.  Mieie.  Mar.  15,  1958,  6p. 

(AF  18(603)69)  Unclassified 
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Published  lr.  Jour.  Aero-Space  Sciences,  v.  25:  467-4C9, 
July  1954. 


AIR  FORCE  SCIENTIFIC  RESEARCH 


PUR.  05:023-025;  PUR.  06:004,  005 


This  paper  extends  an  earlier  investigation  by  the  author 
of  trajectories  of  minimum  propellant  consumption  in¬ 
volving  time.  Due  to  detection  of  a  first  integral  for  an 
isothermal  atmosphere  involving  time  variants,  a  simple 
approximate  relationship  is  noted  between  altitude  and 
Mach  number.  This  relationship  holds  (with  a  precision 
of  3-4%)  for  all  drag  functions,  regardless  of  end-condi¬ 
tions  and  of  the  analytical  configuration  of  the  functional 
form  to  be  extremized. 


PUR. 05:025 

Purdue  U.  [School  of  Chemical  and  Metallurgical 
Engineering]  Lafayette,  Ind. 

ALIPHATIC  N1TRO  COMPOUNDS  AND  THEIR 
DERIVATIVES,  by  N.  Kornblum.  Final  rept.  June  2, 
1952-Oct.  31,  1957.  May  20,  1958,  9p.  incl.  refs. 
(AFOSR-TR-58-62)  (AF  18(600)310)  AD  158233 

Unclassified 


PUR. 05:023 

Purdue  U.  [School  of  Chemical  and  Metallurgical 
Engineering]  lafayette,  Ind. 

2-NTfRO-2,4,4-TRiMETHYLPENTANE,  by  N.  Kornblum 
and\V.  J.  Jones.  [Mar.  1957]  3p.  incl.  table.  (AFOSR- 
TN-57-119)  (AF  18(600)310)  AD  120472  Unclassified 

A  procedure  for  the  synthesis  of  2-nitro-2,4,4-tri- 

methyipentane,  (I)  from  2-amino-2,4,4-trimethylpentane 

(il)  is  described.  25. 8g  (0.2  mole)  of  (II)  is  dissolved  in 

acetone  and  reacted  with  KMnO.  at  25-30“C  for  48  hrs. 

4 

After  purification  24. 3g  of  (I)  was  obtained.  The  proce¬ 
dure  has  been  used  to  synthesize  a  wide  variety  of 
tertiary  nitro  paraffins. 


CH3C(CH3)2  CHjC  fCH3)2  +  2  KMnQ4 


CHjC  (CH3)2  CH2C  (CH3)2  +  2  MnQ2  +  2KOH 


PUR. 05:024 

Purdue  U.  [School  of  Chemical  and  Metallurgical 
Engineering]  Lafayette,  Ind. 

A  NEW  AND  SELECTIVE  METHOD  OF  OXIDATION,  by 
N.  Kornblum,  J.  W.  Powers  and  others.  [July  iC,  1957] 
3p.  incl.  labie.  (AFOSR-TN-57-794)  (AF  18(600|3i0) 

AD  148026  Unclassified 

Also  published  in  Jour.  Amet.  Cheni.  Soc.,  v.  79:  6562, 
Dec.  So,  1957. 

A  method  is  described  for  oxidizing  alkyl  bromides  to 
tin.'  corresponding  aldehyde,  ketone  or  acid,  fm  oxida¬ 
tion  is  achieved  by  dissolving  the  halide  in  dimethyl 
sulfoxide  at  room  temperature.  As  an  example  an  84^ 
vield  of  p  -  BrC.H.COCHO  was  obtained  from  the  rear- 

tionwith  p-Broniophenacyl  bromide,  "lhe  simple  proce¬ 
dure  described  cannot  be  satisfactory  with  benzyl  bro¬ 
mides.  However,  by  raising  the  temperature,  and  using 
acetonitrile  as  a  solvent,  pure  p-mtrobenzaldehyde  has 
been  obtained  in  48{  yield  from  p-mtrubenzyl  bromide. 


This  report  summarizes  previous  research  concerned 
with  the  fundamental  chemistry  of  aliphatic  and  alicycllc 
nitro  compounds  and  their  derivatives.  A  bibliography 
of  the  technical  notes  and  journal  publications  which  give 
details  of  the  work  are  included. 


PUR. 06:004 

Purdue  U.  School  of  Chemical  and  Metallurgical 
Engineering,  Lafayette,  Ind. 

DIFFUSION  PHENOMENA  IN  PRESSURE  WELDING, 
by  A.  G.  Guy  ar.d  A.  L.  Eiss.  Apr.  15,  1957,  lv.  incl. 
illus.  dlagrs.  tables,  refs.  (Rept.  no.  6)  (AFOSR-TN- 
57-225)  (AF  18(600)1463)  AD  126523  Unclassified 

Also  published  in  Welding  Jour.  Research  Suppl.  1-8, 

Nov.  1957. 

A  study  was  made  of  the  pressure  welding  of  "sandwich" 
specimens  and  of  the  diffusion  processes  that  occur 
during  subsequent  heating  of  these  specimens.  Conven¬ 
tional  wire  markers  were  unnecessary  since  impurity 
particles  at  the  weld  interfaces  served  this  purpose. 
Sandwich  specimens  were  made  using  several  combina¬ 
tions  of  copper  and  brass,  various  surface  preparations, 
welding  pressures  and  welding  temperatures.  Several 
characteristics  of  the  weld  interfaces  were  studied  such 
as  width,  straightness,  and  parallelism.  Welded  speci¬ 
mens  were  given  diffusion  heat  treatments  under  various 
conditions  to  obtain  information  on  the  transport  of  zinc 
along  the  weld  interface.  "Extra"  interfaces  were  ob¬ 
served  in  many  of  the  specimens.  (Contractor's  abstract) 


PUR. 06-005 

Purdue  U.  School  of  Chemical  and  Metallurgical 
Engineering,  Lafayette,  ind. 

STEADY  STATE  DIFFUSION  IN  SUBSTITUTIONAL 
SOLID  SOLUTIONS,  by  A.  S.  Hue  and  A.  G.  Guy.  Jan.  2, 
1957,  i7p.  incl.  illus.  diagrs.  tables,  refs.  (Rept.  no.  5) 
(AFOSR-TR-57-10)  (AF  18(630)1463)  AD  1 20407 

Unclassified 

Presented  at  meeting  of  the  Anier.  Inst,  of  Mining, 
Metallurgical  and  Petroleum  Engineering,  Feb.  1958. 
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PUR.06-.006  -  PUR. 06:008 


Also  published  In  Trans.  Metall.  Soc.  AIME,  v.  212:  107- 
112,  Feb!l958^ 

A  study  was  made  of  the  effects  of  a  prolonged  fiux  of 
zinc  atoms  through  the  a  solid  solution  of  zinc  in  copper. 
The  experimental  arrangement  consisted  essentially  of 
a  copper  disk  about  0.01  In.  thick,  at  one  of  whose  sur¬ 
faces  a  gaseous  atmosphere  containing  zinc  atoms  was 
maintained,  and  at  the  other  surface  a  gaseous  atmos¬ 
phere  with  a  minimum  of  zinc  atoms  was  maintained. 
During  prolonged  exposure  at  high  temperatures  the 
zinc  content  of  the  copper  disk  gradually  built  up  to  the 
steady-state  concentration  and  then  remained  at  this 
value.  The  concentration  distribution  curves  for  various 
conditions  were  determined  by  chemical  analyses.  The 
results  showed  that  the  condition  of  steady-state  diffusion 
was  achieved.  The  diffusion  coefficients  calculated 
from  the  experimental  data,  although  not  of  high  preci¬ 
sion,  agreed  with  the  values  obtained  by  other  workers 
using  unsteady-state  methods.  Relatively  slight  porosity 
developed  in  the  specimens  in  the  course  of  diffusion. 
(Contractor's  abstract) 


PUR. 06:006 

Purdue  U.  (School  of  Chemical  and  Metallurgical 
Engineering]  Lafayette,  Ind. 

EFFECT  OF  PRESSURE  ON  THE  DIFFUSION  OF 
ZINC  IN  ALPHA  BRASS,  by  A.  G.  Guy  and  C.  Spineiii. 
Jan.  15,  1958,  6p.  incl.  diagrs.  tables,  refs.  (Rept.  no. 

7)  (AFOSR-TN-58-85)  (AF  18(600)1463)  AD  148134 

Unclassified 

Also  published  ii:  Welding  Jour.,  v.  37:  524s-526s, 

Nov.  1958. 

it  has  been  reported  that  the  diffusion  of  zinc  in  brass 
changes  radically  as  the  pressure  is  varied  over  a  range 
of  relatively  low  pressures.  In  an  attempt  to  duplicate 
this  work,  sandwich  diffusion  specimens  of  copper  be¬ 
tween  brass  were  heated  to  850°C  under  uniaxial  com¬ 
pression  for  7  hrs.  No  difference  in  diffusion  behavior 
was  observed  for  pressures  of  9  or  142  psi.  It  is  sug¬ 
gested  that  the  conflicting  results  can  be  explained  by 
transport  of  zinc  along  weld  interfaces  in  specimens 
welded  and  diffused  at  lower  pressures.  (Contractor's 
abstract) 

PUR.06:007 

Purdue  U.  School  of  Chemical  and  Metallurgical 
Engineering,  Lafayette,  Ind. 

DIFFUSION  OF  ZINC  FROM  THE  VAPOR  PHASE  INTO 


COPPER-ZINC  AND  SILVER-ZINC  ALLOYS,  by  A.  G. 
Guy.  Jan.  31,  1958  [17]p.  incl.  diagrs.  tabie,  refs. 

(Rept.  no.  8)  (AFOSR-TN-58-282)  (AF  18(600)1463) 

AD  154184  Unclassified 

Diffusion  measurements  were  performed  using  heated 
samples  of  copper-zinc  and  silver-zinc  alloys  exposed 
to  a  cooier  zinc  vapor  reservoir.  Natural  markers  at 
the  initial  surfaces  of  the  specimens  were  "trapped" 
under  a  thin  electroplate  and  their  depth  of  burying  was 
measured  after  diffusion.  The  ratio  of  diffusivities  of 
the  two  components  determined  from  these  data  and  the 
chemical  diffusion  coefficient  calculated  by  the  Matano 
method  agreed  with  previously  reported  results.  The 
iine  of  markers  was  found  to  be  irreguiar  and  was  often 
discontinuous  as  gram  boundaries  were  crossed. 


PUR. 06:008 

Purdue  U.  [School  of  Chemical  and  Metallurgical 
Engineering]  Lafayette,  Ind. 

STUDY  OF  SUBSTITUTIONAL  DIFFUSION,  by  A.  G. 

Guy  Finai  rept.  Jan.  31,  1958  [9]p.  inci.  refs.  (Rept. 
no.  9)  (A FOSR-TR-58-47)  (AF  18(600)1463) 

AD  154186  Unclassified 

Steady-state  diffusion  was  produced  in  a  substitutional 
solid  solution  (item  no.  PUR. 06:005).  Two  theoretical 
studies  were  important  preliminaries  to  this  research: 

(1)  consideration  of  the  mathematics  of  diffusion  prior 
to  and  during  steady-state  diffusion  (item  no.  PUR.06: 
002)  and  (2)  devising  an  approximate  method  of  calcula¬ 
tion  which  permits  a  correction  to  be  made  for  the  vari¬ 
ation  of  the  diffusion  coefficient  with  concentration 
(item  no.  PUR. 06:003).  The  study  of  the  Kirkendaii  ef¬ 
fect  in  sandwich  specimens  was  devoted  principally  to 
the  welding  phenomena  involved  in  producing  the  speci¬ 
mens.  A  comprehensive  study  (item  no.  PUR.06:004) 
was  made  of  the  pressure  welding  of  specimens  and  of 
the  diffusion  processes  that  occur  during  subsequent 
heating  of  these  specimens.  An  alternative  experimental 
technique  to  the  usuai  sandwich  specimen  was  studied 
for  use  In  obtaining  reproducibility  and  precision  in 
measuring  the  Kirkendaii  shift  in  diffusion  specimens: 
the  technique  was  that  of  vapor-phase  diffusion  (item  no. 
PUR.06:007).  Three  special  pieces  of  equipment  were 
buiit  in  connection  with  the  research:  a  laboratory  vac¬ 
uum  furnace;  a  precision,  measuring  metallurgical  mi¬ 
croscope;  (item  no.  PUR.06;001)  and  special  apparatus 
for  weidlng  studies. 
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RCA.  01:003;  RRL  01:007; 

RR1. 02:001,  002 

RCA.01-.003 

Radio  Corp.  of  America.  [David  Sarnoff  Research 
Center]  Princeton,  N.  J. 

ON  THE  EMISSION  MECHANISM  OF  COLD  CATHODE 
ARCS,  by  K.  G.  Hernqvlst.  [1958]  [ll]p.  incl.  illus. 
diagrs.  tables,  refs.  (AFOSR-TN-S7-S21)  [AF  18(600)- 
1239]  AD  136651  Unclassified 

Also  published  in  Phys.  Rev.,  v.  109:  636-646,  Feb.  1, 
1958. 

A  new  theory  for  the  electron-emission  mechanism  of 
cold-cathode  arcs  is  proposed  in  which  excited  atoms 
play  a  predominant  role  as  a  source  for  ion  generation 
in  the  vicinity  of  the  cathode  surface.  The  processes 
of  resonance  ionization  of  excited  atoms  at  the  cathode 
surface  are  considered:  Special  emphasis  is  given  to 
the  dispersed  (or  D-type)  arc,  which  operates  with  a 
relatively  low  emission-current  density.  An  analysis 
of  the  D-type  of  arc  is  given  based  on  the  proposed 
theory.  Hie  rapid  decrease  of  electron  plasma  tem¬ 
perature  and  population  of  excited  atoms  during  arc- 
current  Interruption  offer  an  explanation  for  the  short 
extinguishing  time  of  cold-cathode  arcs.  (Contractor's 
abstract) 


Reaction  Motors,  Inc.,  Denvllle,  N.  J.  see 

Thlokol  Chemical  Corp.  Reaction  Motors,  Inc., 
Denvllle,  N.  J. 


RR1.01:007 

Heed  Research,  Inc.,  Washington,  D.  C. 

TRANSIENT  MOTION  OF  A  VISCO-ELASTIC  RECTAN¬ 
GULAR  PLATE  IN  FLUID  MEDIA,  by  G.  C.  K.  Yeh  and 
J.  Martinek.  May  27,  1957,  23p.  incl.  tables.  (Techni¬ 
cal  note  no.  5)  (AFOSR-TN-57-269)  (AF  18(600)1382) 
AD  126568  Unclassified 

Also  published  in  Proc.  Third  U.  S.  Nat'l  Congress  of 
Appl.  Mech.,  Brown  U.,  Providence,  R.  1.  (June  11-14, 
1958),  N.  Y.,  Amer.  Soc.  Mech.  Engineers,  1958,  p. 
701-707. 

An  equation  of  motion  for  the  linear  bending  vibration  of 
a  thin  plate  of  a  visco-elastic  material  of  Maxwell's 
type  as  derived  previously  by  the  authors  is  solved  for 
transient  motions  of  simply-supported  and  clamped  rec¬ 
tangular  plates.  The  deflection  can  then  be  expressed 
as  the  linear  combination  of  a  set  of  time  functions  and 
a  set  of  space  functions.  The  time  functions  have  the 
same  forms  for  both  cases  and  are  in  terms  of  the  roots 
of  a  cubic  algebraic  equation  for  each  mode.  The  space 
functions  are  those  for  the  corresponding  problems  of 
free  vibrations  of  purely  elastic  plates  in  vacuum  and 
have  been  solved  exactly  for  a  simply -supported  plate 
and  approximately  for  a  clamped  plate  by  other  authors. 


Damped  oscillation  Is  possible  only  when  the  cubic  equa¬ 
tions  have  complex  roots.  Then  the  natural  frequencies 
depend  on  the  natural  frequencies  of  the  corresponding 
purely  elastic  plate  of  the  same  size  and  same  boundary 
conditions  In  vacuum,  on  the  elasticity  constants,  vis¬ 
cosity  coefficients,  area  density  and  thickness  of  the 
plate  and  on  the  densities  and  wave  velocities  of  the  sur¬ 
rounding  fluid  media.  When  the  cubic  equations  have 
real  roots  only,  the  motion  is  simply  damped  out  with¬ 
out  oscillation.  (Contractor's  abstract) 


RR1. 02:001 

Reed  Research,  Inc.,  Washington,  D.  C. 

HEAT  TRANSFER  IN  TURBULENT  PIPE  FLOW,  by  R. 
R.  Hunziker.  Apr.  14,  1957,  77p.  incl.  diagrs.  tables, 
refs.  (Technical  note  no.  1)  (AFOSR-TN-57-219) 

(AF  18(603)104)  AD  126517  Unclassified 

Also  published  in  Jour.  Franklin  Inst.,  v.  265:  205-225, 
Mar.  1958. 

Heat  transfer  to  and  from  fully  developed  turbulent  flow 
in  a  circular  pipe  and  between  parallel  plates  is  ana¬ 
lyzed.  The  corresponding  boundary  value  problems  for 
temperature  distribution  in  circular  pipe  and  parallel 
plates  are  solved  by  application  of  Laplace's  transfor¬ 
mation.  The  use  of  Pal’s  velocity  and  correlation  dis¬ 
tribution  allow  a  consistent  determination  of  the  eddy 
diffuaivity  of  heat  fH  -  ofM>  With  the  classic  hypothesis 

“•la  new  and  better  fitting  to  the  experimental  Nus- 
selt  number  data  for  liquid  metals  is  obtained.  (Con¬ 
tractor’s  abstract) 


RRI. 02:002 

Reed  Research,  Inc.,  Washington,  D.  C. 

HEAT  TRANSFER  IN  TURBULENT  PIPE  FLOW  WITH 
VOLUME  HEAT  SOURCES,  by  J.  S.  Florio  and  R.  R. 
Hunziker.  Apr.  14,  1957,  45p.  incl.  diagrs.  refs.  (Tech¬ 
nical  note  no.  2)  (A FQSR-TN- 57-220)  (A F  18(603)104) 
AD  126518  Unclassified 

Heat  transfer  to  and  from  fully  developed  turbulent  flow 
containing  volume  heat  sources  within  the  fluid  is  ana¬ 
lyzed.  The  corresponding  boundary  value  problems  for 
the  temperature  distribution  in  a  circular  pipe  and  in 
flow  between  parallel  plates  are  solved  by  application 
of  the  Laplace  transformation.  The  distributions  of  lo¬ 
cal  Nusselt  number  over  the  walls  for  various  heat 

source  intensities  o*/  *  are  determined.  Prandtl's 

u 

"heat  source  theorem”  is  generalized  for  fluid  contain¬ 
ing  real  volume  heat  sources,  giving  the  asymptotic  dis¬ 
tribution  of  temperature  as  proportional  to  the  velocity 
profile.  Previous  data  are  included  to  give  a  particular 
case  for  the  source  intensity  o  -  0.  (Contractor's 
abstract) 
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RRL  02:003-005;  RPL  01:008 


RRI.02:003 

Reed  Research  Inc.,  Washington,  D.  C. 

TRANSLATION  OF  A  DISCUSSION  BETWEEN  E.  MOHR 
AND  E.  FUES  AND  CRITICAL  REMARKS  ON  THIS 
DISCUSSION,  by  J.  Martinek.  Mar.  15,  1957,  lv.  lncl. 
dlagrs.  refs.  (AF  18(603)104)  Unclassified 

Four  papers  from  German  technical  journals  are  trans¬ 
lated  and  critically  reviewed  by  J.  Martinek.  They  are: 

I.  On  the  Navler-Stokes  Stress  Tensor  for  Viscous 
Fluid  Flow,  by  E.  Mohr.  Luftfahrt-Forschung,  v.  18: 

327+,  1941.  An  examination  of  the  equations  of  Navler- 
Stokes  are  made  In  the  light  of  Maxwell's  concept  of 
friction.  In  this  connection,  the  possibility  of  a  differ¬ 
ent  equation  is  indicated.  Q.  Is  There  Ar  y  Vortex 
Friction?,  by  E.  Fues.  Z eitachr.  (lir  Phy slk ,  v.  118: 

409*,  1941-1942.  In  repetition  of  a  well-known  gas 
kinematic  derivation,  it  Is  demonstrated  that  internal 
friction  Is  connected  with  the  correlation  of  the  veloc¬ 
ity  components  for  the  secondary  motion.  A  typical  ex¬ 
ample  is  presented  showing  why  there  Is  distortional 
friction,  but  not  vortex  friction,  m.  Remarks  on  the 
Paper  by  E.  Fues,  Is  There  Any  Vortex  Friction?,  by 
E.  Mohr.  Zeitschr.  fflr  Physlk,  v.  119:  5^5-580,  1942. 

By  means  of  simple  flows,  a  "few  further  reasons"  are 
presented  Indicating  an  asymmetric  stress  matrix.  Al¬ 
so,  an  attempt  Is  made  to  show  that  the  stresses  which 
have  been  computed  by  Fues  belong  to  a  symmetric  ma¬ 
trix;  however,  these  stresses  are  negligible  In  first  ap¬ 
proximation  when  compared  to  those  stresses  created  by 
the  transport  of  macroscopic  order  of  magnitudes  of  mo¬ 
tion,  and  which  evolve  from  an  asymmetric  matrix.  IV. 
Is  There  Any  Vortex  Friction?  II.  Reply  to  the  Criticism 
of  E.  Mohr,  by  E.  Fues.  Zeitschr.  Hr  Physlk,  v.  ill, 
1943.  In  this  reply,  the  "farther  reasons"  enumerated 
by  Mohr  for  an  asymmetric  stress  tensor  In  fluids 
are  repudiated. 


RR1.02:004 

Reed  Research,  Inc. ,  Washington,  D.  C. 

ON  TURBULENT  FLOW  AND  EDDY  HEAT  TRANSFER 
D1FFUSIV1TY  IN  A  PIPE,  by  R.  R.  Hunaiker  and  J.  S. 
Florio.  [1957]  (3]p.  lncl.  diagr.  refs.  (AF  18(603)104) 

Unclassified 

Published  in  Jour.  Aeronaut.  Sciences,  v.  24:  782-764, 
Oct.  1957. 

In  his  analysis  of  the  flow  In  a  clrcul  -  pipe  or  be¬ 
tween  parallel  plates,  Pal  considers  simplifying  hypoth¬ 
eses  which  allow  him  to  write  the  Reynolds  equations 
in  the  form  first  given  by  Kamp4  de  F6rlet  for  parallel 
plates.  As  in  the  case  of  the  parallel  plates,  the  equa¬ 
tions  for  the  circular  pipe  reduce  to  a  pair  of  Indepen¬ 
dent  equations  which  are  Insufficient  to  determine 
uniquely  the  five  related  dynamical  magnitudes  charac¬ 


terizing  the  llow.  Hie  use  of  Pal's  polynomial  distribu¬ 
tions  allows  a  consistent  determination  of  the  eddy  dif- 

fuslvlty  for  heat  c  =  of  on  the  basis  of  the  "momen- 
n  M 

turn  transfer  theory”  and  with  a  minimum  of  assumptions. 


RRI.02:00S 

Reed  Research,  Inc.,  Washington,  D.  C. 

HEAT  TRANSFER  AND  REYNOLDS’  ANALOGY  IN  A 
TURBULENT  FLOW  WITH  HEAT  RELEASE,  by  R.  R. 
Hunzlker.  [1958]  [9]p.  lncl.  refs.  (AF  18(603)104) 

Unclassified 

Published  in  Zeitschr.  Angew.  Math.  Phys.,  v.  9A:  307- 
315,  Nov.  25,  1958. 

A  mathematical  study  was  made  of  heat  transfer  in  a 
turbulent  fluid  flowing  In  a  circular  pipe  in  which 
sources  of  heat  are  present  In  the  fluid.  The  solution  of 
the  boundary  value  problem  is  indicated,  and  it  is  shown 
that  Reynolds'  analogy,  relating  heating  transfer  and 
momentum  in  turbulent  flow,  can  be  extended  to  a  heat¬ 
releasing  flow,  allowing  a  series  solution  approximation 
to  the  problem. 


RP1.01:008 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

AN  ELECTRIC-TANK  ANALOGY  SOLUTION  OF  A 
LINEARIZED  THEORY  FOR  THE  NORMAL- FORCE  ON 
A  SLENDER  CLOSED  BODY-OF-REVOLUTION,  by 
W.  B.  Brower,  Jr.  Feb.  8,  1957,  49p.  lncl.  lllus.  dlagrs. 
table,  refs.  (RepL  no.  TR-AE-5701)  (AFOSR-TN-57- 
43)  (AF  18(600)499)  AD  115081  Unclassified 

The  problem  considered  is  the  determination  of  the  nor- 
mal-forco  on  a  slender  closed  body-of-revolutlon  slight¬ 
ly  Inclined  to  the  main  stream.  A  theory  Is  formulated 
which  represents  the  mechanism  of  normal-force  gen¬ 
eration  by  a  vortex  sheet  In  the  wake.  The  magnitude 
and  distribution  of  vorticity  Is  determined  by  Imposing 
a  new  boundary  condition  on  the  body  tangential  velocity 
along  the  zero-meridian  line  due  to  the  combined  effects 
of  the  transverse-flow  and  the  vortex  sheet.  The  electilc- 
tank  analogy  is  employed  to  obtain  the  solution  for  one 
body  configuration,  that  of  a  paraboloid  of  revolution, 
fineness-ratio  5.  In  addition,  the  case  of  the  body  In  a 
classical  Munk-flow  is  computed.  Results  for  the  loading 
coefficient,  normal-force  distribution  and  integrated  nor¬ 
mal-force  coefficient  are  given.  Comparisons  are  made 
with  wind-tunnel  results  for  slender  bodies  and  with  an 
unpublished  theory  of  von  Kirmin.  It  Is  concluded  that 
the  slope  of  the  normal-force-curve  depends  mainly  on 
two  parameters  of  the  stern  geometry,  the  stern-flne- 
neas- ratio  and  the  shape  of  the  stern  meridian-line. 
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R  PL  01:009;  RPI.  02:002; 
RPI.  03:005-007 


RPI.01:009 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y, 

ELECTRIC  ANALOGY  FOR  INCOMPRESSIBLE  FLOW. 
Final  rept.  Feb.  15,  1957,  3p.  (AF  18(600)499) 

Unclassified 

A  review  is  made  of  the  objectives  of  this  task  and  the 
reports  written  under  it. 


RPI.02  002 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

A  STUDY  OF  VORTEX  PRODUCTION  IN  PIPE  FLOW, 
by  G.  Delforge.  Apr.  1958,  59p.  incl.  illus.  dlagrs. 
tables,  refs.  (Rept.  no.  TH-AE-5805)  (AFOSR-TR- 
58-60)  (AF  181600)681)  AD  158205  Unclassified 

A  brief  review  is  presented  of  the  Theodorsen  theory 
which  describes  the  origin  and  basic  structure  of  tur¬ 
bulence.  The  experimental  procedure  used  and  results 
obtained  in  attempting  to  find  the  basic  structure  oc¬ 
curring  when  a  flow  is  tranformed  from  a  laminar  to  a 
turbulent  nature  by  the  use  of  artificial  disturbances, 
and  verification  of  results  obtained  by  other  investi¬ 
gators  are  given.  From  the  investigation  conducted,  It 
was  found  that  the  horseshoe-shaped  vortex  does  ex¬ 
ist  in  laminar  pipe  flow,  for  the  range  of  Reynolds  num¬ 
bers  investigated,  when  the  flow  is  suddenly  Interrupt¬ 
ed  by  an  artificial  disturbance.  The  sequence  of 
events  following  the  formation  of  this  system  of  vor¬ 
tices  to  transition  compares  with  that  given  by  Theo¬ 
dorsen.  The  inverse  relation  between  the  disturbance 
Reynolds  number  and  transition  Reynolds  number  as 
predicted  by  Theodorsen  was  found  to  exist.  From  vis¬ 
ual  observations,  the  basic  structure  of  the  vortices 
formed  when  a  flow  Is  transformed  from  a  laminar  to 
a  turbulent  state  without  artificial  disturbances  present 
appears  to  be  similar  to  that  obtained  with  artificial 
disturbances.  The  above  results  agree  favorably  with 
those  found  by  other  Investigators.  (Contractor's  ab¬ 
stract) 


It  I’l. 03:005 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

ON  THE  ACTION  OF  BLOWING  AIR  OVER  A  SLOTTED 
FLAP,  by  K.-T.  Yen  and  .1.  W.  Burslk.  Dec.  1956,  13p. 
dlagrs.  (Rept.  no.  TR-AE-5605)  (AFOSR-TN-57-69) 
1A1  !8(600'992)  AD  120412  Unclassified 

The  deflection  of  two  streams  possessing  different  ve¬ 
locities  when  a  curved  surface  Is  inserted  into  one  of 
the  streams  was  studied.  Hie  analysis  is  based  on  the 


assumption  that  the  two  streams,  both  of  finite  width, 
will  always  be  in  contact.  The  main  interest  Is  in  the 
location  of  the  "separation  points"  R  and  S,  i.e.,  how 
they  will  be  affected  by  the  presence  of  a  second  stream 
II.  Results  are  given  showing  the  qualitative  effect  upon 
the  location  of  the  "separation  points"  and  the  flow  pat¬ 
terns  when  a  second  stream  U  is  Introduced.  A  com¬ 
plete  solution  of  the  problem  is  not  attained  b ecu  ise  of 
mathematical  difficulties.  Lighthill's  problem  and  re¬ 
sults  are  summarized. 


RPL03-.006 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

ON  THE  INDUCTION  AND  MIXING  IN  A  DUCT,  by 
K.-T.  Yen  and  V.  Oskay.  Dec.  1956,  21p.  dlagrs. 

(Rept.  no.  TR-AE-5601)  (AFOSR  TN-57-107)  (AF  18- 
(600)992)  AD  120459  Unclassified 

The  induction  problem  in  a  duct  is  studied  in  this  report. 
In  Part  I,  attention  is  directed  to  the  effect  of  change  in 
pressure  and  flow  patterns  caused  by  the  deflection  of 
the  inducing  stream.  Potential  theory  for  an  incom¬ 
pressible  flow  is  used  and  the  compressibility  effect  is 
corrected  by  the  Kirmin-Tsien  method.  The  mass  flow 
rate  ratio  is  shown  to  depend  on  two  parameters  --the 
width  ratio  of  the  inducing  stream  and  the  induced 
stream,  and  the  deflection  angle  of  the  jet.  Qualitative 
agreement  with  experimental  results  is  obtained.  In 
Part  D.  a  comparison  is  made  between  a  constant  pres¬ 
sure  and  a  constant  area  mixing  duct,  for  the  optimum 
induction  effect.  In  addition,  a  method  is  proposed  which 
may  be  used  to  correct  the  mass  flow  rate  ratio,  as  ob¬ 
tained  in  Part  I,  for  the  diffuser  efficiency.  (Contractor’s 
abstract) 


RPi.03:007 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

ON  A  SMALL  PERTURBATION  TECHNIQUE  FOR  COM¬ 
PRESSIBLE  ROTATIONAL  FLOWS,  by  K.-T.  Yen  and 
A.  V.  Farmer,  Mar.  1957,  25p.  diagr.  (Rept.  no.  TR- 
AE-5702)  (AFOSR-TN-57-I60)  (AF  18(600)992) 

AD  126452  Unclassified 

A  small  perturbation  technique  for  compressible  inviscid 
flows  has  been  developed  using  generalized  coordinates. 
Application  has  been  made  to  some  simple  compressible 
flow  problems,  both  lrrotatlonal  and  rotational.  The  ef¬ 
fect  of  a  vorticity  distribution  of  a  specific  form  on  the 
pressure  distribution  has  been  determined.  Only  sub¬ 
sonic  flows  have  been  considered.  Further  extension  of 
this  study  to  supersonic  and  more  general  types  of  flow 
problems  is  recommended.  (Contractor's  abstract) 


>  €98 


AIR  FORCE  SCIENTIFIC  RESEARCH 


RP1.03:008 

Rennsselaer  Polytechnic  Inst.  Dept,  ot  Aeronautical 
Engineering,  Troy,  N.  Y. 

COANDA  EFFECT,  by  K.-T.  Yen.  Final  rept.  Jan. 

31.  1957  [8]p.  incl.  dlagr.  rels.  (AFOSR-TR-57-16) 

(AF  18(600)692)  AD  120442  Unclassified 

The  study  of  the  Coanda  Effect  was  performed  to 
achieve  a  clear  understanding  of  the  basic  mechanism 
underlying  this  effect  and  its  possible  extension  to 
high  speed  flow.  In  its  practical  side,  the  purpose  was 
to  evaluate  the  potential  benefit  and  possible  utilization 
of  this  effect  in  connection  with  some  aerodynamic  or 
propulsive  devices.  Only  a  two-dimensional  study  of 
this  problem  was  made,  but  both  compressibility  and 
viscosity  effects  were  considered  whenever  possible. 


RP1.05:004 

Rensselaer  Polytechnic  Inst.  [Dept,  of  Aeronautical 
Engineering]  Troy,  N.  Y. 

VIBRATIONAL  RELAXATION  PHENOMENA  IN  A 
SHOCK  TUNNEL,  by  W.  Lick  and  T.-Y.  U.  June  1957, 
2lp.  illus.  (Rept.  no.  TR-AE-5704)  (AFOSR-TN-57- 
346)  (AF  18(600)1591)  AD  132419  Unclassified 

Investigation  is  made  of  the  effect  of  the  vibrational 
heat  capacity  lag  on  the  steady  flow  in  a  shock  tunnel  of 
gas  In  which  specific  heats  are  assumed  to  be  a  func¬ 
tion  of  temperature  and  time.  The  investigation  is  re¬ 
stricted  to  temperatures  below  about  5000*R  where  the 
vibrational  degrees  of  freedom  are  the  only  inert  de¬ 
grees  of  freedom.  The  energy  content  and  the  adjust¬ 
ment  to  equilibrium  of  the  various  degrees  of  freedom 
are  discussed.  The  basic  equations  of  state,  energy, 
momentum,  continuity,  and  relaxation  are  simplified. 
Three  types  of  flow  are  considered:  equilibrium,  re¬ 
laxed,  and  frozen  flow.  Conditions  behind  the  incident 
shock  and  before  expansion  are  assumed  identical  in 
all  rasr.s.  A  numerical  example  is  worked  .ut  h  com¬ 
pare  the  properties  of  an  Imperfect  gas  in  the  3  cases 
for  a  particular  shock  tunnel.  The  resulting  calculations 
show  that  the  vibrational  heat  capacity  lag  has  a  consid¬ 
erable  eliect  on  (he  temperature  and  Mach  number  in  the 
test  section.  The  irreversibility  of  the  process  in¬ 
creases  the  final  temperature  several  hundred  degrees 
and  decreases  the  Mach  number  considerably  from  that 
predicted  by  equilibrium  flow.  However,  the  final  tem¬ 
peratures  and  Mach  numbers  have  little  meaning  when 
the  relaxation  times  are  long  compared  with  the  Ume 
required  for  passage  through  the  test  section.  To  mini¬ 
mize  the  effect  of  heat  capacity  lag,  a  lower  expansion 
rate  should  be  used. 


RPL  03:008;  RPI.  05:004-007 


RP1. 05:005 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

ASYMPTOTIC  INTEGRATION  OF  SHOCK  TUBE 
BOUNDARY  LAYER  EQUATIONS,  by  W.  Lick.  July 
1957,  13p.  incl.  table.  (Rept.  no.  TR-AE-5705) 

(A FOSR-TN- 57-810)  (AF  18(600)1691)  AD  136600 

Unclassified 

The  compressible  boundary  layer  equations  for  the 
case  of  a  shock  wave  propagating  into  a  stationary  fluid 
bounded  by  a  wall  are  integrated  by  an  asymptotic,  meth¬ 
od  first  introduced  by  Meksyn  (Proc.  Roy.  Soc.  (London), 
A,  v.  231:  274,  1955)  for  the  usual  case  of  a  compressible 
boundary  layer  on  a  semi-infinite  plate.  Arbitrary  con¬ 
stant  Prandtl  number  and  viscosity  proportional  to  the 
temperature  are  assumed.  Simple  algebraic  equations 
are  obtained  from  the  momentum  and  energy  equations. 
The  results  of  comparatively  rapid  calculations  for  skin 
friction  and  heat  transfer  agree  closely  with  previous 
numerical  calculations  made  by  the  NACA.  (Contrac¬ 
tor's  abstract) 


RP1.05:006 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

SHEAR  FLC"-  PAST  A  CIRCULAR  CYLINDER  IN  AN 
INCOMPRESSIBLE  FLUID  OF  SMALL  VISCOSITY,  by 
R.  Duffy  and  T.-Y.  Li.  Oct.  15,  1657,  26p.  incl.  diagrs. 
(Rept.  no.  TR-AE-5707)  (AFOSR-TN-57-715)  (AF  18- 
(600)1591)  AD  136708  Unclassified 

The  boundary  layer  characteristics  about  a  circular  cyl¬ 
inder  in  an  incompressible  fluid  stream  of  symmetrical 
velocity  distribution  have  been  examined.  Boundary 
layer  results  are  expressed  in  the  form  of  an  infinite 
series  expansion  in  terms  of  the  free  stream  velocity 
distribution  and  the  distances  normal  to  and  along  the 
bcdy  Surfaces,  Preliminary  results  Indirate  that  small 
free  stream  vorttcity  acts  in  a  manner  similar  to  In¬ 
duced  pressure  gradients  along  the  body  surface  and  as 
such  have  pronounced  effects  on  boundary  layer  separa¬ 
tion,  boundary  layer  growth  and  shear  stress.  (Contra¬ 
ctor's  abstract) 


RP1.05:007 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

1NVISC1D  FLOW  FIELD  AROUND  A  BLUNT  BODY  AT 
HYPERSONIC  SPEEDS.  PART  1.  THE  STAGNATION 
POINT  REGION,  by  T.-Y.  Li.  Sept.  7.  1957  [64]p.  incl. 
diagrs.  (Rept.  no.  TR-AE-5706*  .  FOSR-TN-57-758) 

(AF  18(600)1591)  AD  i36747  Unclassified 
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The  inviscid  hypersonic  flow  In  the  stagnation  point  re¬ 
gion  on  a  blunt  body  ol  revolution  was  studied,  with  par¬ 
ticular  emphasis  on  finding  out  the  effects  of  the  body 
curvature.  Geometrical  considerations  led  to  the  con¬ 
clusion  that  the  blunt  nose  could  be  treated  as  essential¬ 
ly  spherical.  In  the  blunt  nose  region,  the  differential 
tquiUcr.  for  U.t  strewn  lunctUr.  war.  derived.  A  stagr.a 
tion  point  approximation  solution  was  obtained,  which,  for 
small  values  of  the  density  ratio  (k  <  0.10),  yielded  nu¬ 
merical  results  in  excellent  agreement  with  the  exact 
solution.  The  results  were  compared  with  the  simple 
theory  of  Li-Geiger,  which  neglected  the  body  curvature 
effects.  Hie  major  effects  were  to  (1)  increase  the 
shock  detachment  distance  over  the  theoretical  value 
predicted  by  Li-Geiger,  (2)  provide  a  pressure  relief 
on  the  body  surface  as  predicted  in  the  Newtonian-plus- 
centrifugal  force  formula,  (3)  increase  the  value  of  the 
nondimensional  velocity  gradient  at  the  stagnation  point 
over  the  value  obtained  by  Ll-Geiger,  ai.d  (4)  niudliy  the 
velocity  distribution  within  the  shock  layer.  Numerical 
results  of  velocity  distribution,  surface  pressure  dis¬ 
tribution,  voracity  distribution,  streamlines,  detachment 
distance,  and  nondimensional  velocity  gradient  at  the 
stagnation  point  were  obtained.  (ASTIA  abstract) 


RPI. 05:008 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

STAGNATION  POINT  OF  A  BLUNT  BODY  IN  HYPER¬ 
SONIC  FLOW,  by  T.-Y.  Li  and  R.  E.  Geiger.  [1957] 

[8]p.  lncl.  diagrs.  [AF  18(600)1591]  Unclassified 

Published  in  Jour.  Aeronaut.  Sciences,  v.  24:  25-32, 

Jan.  1957. 

Whereas  Hayes  ["Hypersonic  flow  fields  at  small  densi¬ 
ty  ratio"  Ramo-Wooldrldge  Corp.,  May  1955]  has  treated 
the  hypersonic  flow  about  blunt  bodies,  the  present 
authors  consider  the  stagnation  point  region  In  more 
detail.  Specifically,  the  density  in  this  region  is  as¬ 
sumed  to  be  constant,  and  the  ratio  of  free  stream  to 
local  density  is  email  but  not  negligible.  The  pressure 
coefficients  near  the  stagnation  point  are  calculated  for 
blunt  two-dimensional  and  axially  symmetric  bodies. 
These  results  agree  with  experiments  and  with  Hayes' 
results  within  the  limits  of  applicability  of  his  theory. 
Shock  detachment  distances  are  also  predicted,  but  with 
slightly  less  accuracy. 


RPI. 05:009 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

INVISCID  HYPERSONIC  FLOW  AROUND  SPHERES  AND 
CIRCULAR  CYLINDERS,  by  E.  D.  Martin.  Apr.  1958, 

70p.  incl.  diagrs.  refs.  (Rept.  r.o.  TR-AE-5807)  (AFOSR- 
TN-58-448)  (AF  18(600)1591)  AD  158254  Unclassified 


Al3o  published  in  Jour.  Aero/Space  Sciences,  v.  26:  529- 
530,  Aug.  1959.’ 

An  approximate  method  is  presented  for  calculating  the 
flow  around  spheres  and  circular  cylinders  In  steady 
hypersonic  flow;  the  results  are  In  terms  of  simple 
elcsed  fori,,  analytical  cxpresaUms.  The  method  Is  ap¬ 
plicable  to  flows  in  the  hypersonic  regime  and  increases 
in  accuracy  with  increase  in  Mach  number.  The  effects 
of  viscosity  and  heat  conduction  in  the  flow  outside  the 
boundary  layer  in  the  region  behind  the  detached  shock 
wave  are  neglected.  The  equations  of  motion  can  then 
be  integrated  exactly  if  the  approximation  is  made  that 
the  density  in  the  shock  layer  is  nearly  constant,  which 
is  valid  for  sufficiently  high  Mach  numbers.  An  addi¬ 
tional  approximation,  that  the  shock  wave  is  concentric 
with  the  body  surface,  was  also  made  to  simplify  the  ap¬ 
plication  of  the  boundary  conditions  known  at  the  shock 
wave.  The  integration  ol  the  equations  ol  motion  was 
accomplished  by  the  Introduction  of  an  unknown  function, 
which  was  proportional  to  the  stream  function,  and  a 
third  order  ordinary  differential  equation  was  obtained. 
The  solution  for  the  sphere  is  a  polynomial,  while  the 
2-dimensional  solution  is  found  in  terms  of  Bessel  func¬ 
tions.  Some  Important  properties  of  the  flow  that  can  be 
found  from  this  solution  are  shock  detachment  distance, 
velocity,  stagnation  point  velocity  gradient,  vortlclty, 
stream  function,  pressure  coefficient  and  MJf  a  parame¬ 
ter  defined  in  the  analysis,  which  may  be  identified  and 
compared  with  Mach  number.  The  results  (except  for 
Mj)  are  given  completely  in  terms  of  the  shock  density 

ratio.  In  general  the  results  are  found  to  agree  fairly 
well  with  those  obtained  In  other  theoretical  and  experi¬ 
mental  investigations. 


RPi.05:010 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

INVISCID  FLOW  AROUND  A  BLUNT  BODY  OF  A  REACT¬ 
ING  MIXTURE  OF  GASES.  PART  A.  GENERAL  ANAL¬ 
YSIS,  by  W.  Lick.  May  1958,  52p.  lncl.  diagrs.  refs. 

(Rept.  no.  TR- AE-5810)  (AFOSR-TN-58-522)  (AF  18- 
(600)1591)  AD  158335;  PB  136214  Unclassified 

A  description  Is  presented  of  a  general  numerical  pro¬ 
cedure  whereby  the  details  of  inviscid  flow  about  a  blunt 
body  of  a  mixture  of  perfect  gases,  including  the  effects 
of  chemical  reaction  and  relaxation,  may  be  calculated. 
The  fundamental  equations  and  boundary  conditions  for 
the  Inviscid,  nonheat  conducting  flow  of  a  mixture  of 
perfect  gases  are  presented.  The  effects  of  vibrational 
relaxation  and  finite  dissociation  and  recombination 
rates  are  included.  An  inverse  method  is  described 
whereby  if  the  form  of  the  detached  shock  wave  is  known 
or  is  assumed,  the  flow  field  behind  the  shock  and  the 
corresponding  shape  of  the  body  may  be  found.  The 
method  of  solution  and  an  iteration  procedure  to  increase 
the  accuracy  of  the  computation  are  discussed  A  method 
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of  characteristics  for  2-dimensional  flow  is  developed 
Including  effects  of  vibrational  relaxation  and  finite  dis¬ 
sociation  and  recombination  rates;  the  speed  of  sound  Is 
also  briefly  discussed.  A  rough  analysis  of  dissociation 
and  recombination  rates  Is  made  in  order  to  perform 
numerical  computations  using  the  methods  presented, 
and  to  obtain  reasonable  qualitative  effects  of  finite 
reaction  times. 


RPI.05:011 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

SIMPLE  SHEAR  FLOW  PAST  A  FLAT  PLATE  IN  AN 
INCOMPRESSIBLE  FLUID  OF  SMALL  VISCOSITY,  by 
T.-Y.  Li.  July  1958,  45p.  incl.  diagrs.  refs.  (Rept.  no. 
TR-AE-5813)  (AFOSR-TN-58-718)  (AF  18(600)1591) 

AD  162253;  PB  137905  Unclassified 

Discussion  is  presented  on  the  following  topics:  Simple 
shear  flow  past  a  flat  plate  in  a  fluid  of  small  viscosity; 
Undisturbed  free  stream  and  order  of  magnitude  con¬ 
siderations;  Navier-Stokes  equations  and  diffusion  of 
vorticity  on  the  boundary  layer;  Boundary  conditions  for 
the  viscous  layer;  Zero  approximation:  Blaslus'  solu¬ 
tion;  First  approximation:  vorticity  effects;  Induced 
pressure  gradient  due  to  displacement  thickness;  Light- 
hill's  source  distribution  method;  Controversy  regarding 
induced  pressure  gradient  resolved;  and  Law  of  skin 
friction. 


RP1.05:012 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

ON  A  POWER  SERIES  METHOD  OF  SOLUTION  OF  A 
BODY  OF  REVOLUTION  AT  AN  ANGLE  OF  ATTACK 
IN  HYPERSONIC  INVISCID  FLOW,  by  T.-Y.  U.  Aug. 

1958  [27]p.  incl.  diagrs.  (Rept.  no.  TR-AE-5812) 
(AFOSR-TN-58-656)  (AF  18(600)1591)  AD  205349 

Unclassified 

A  method  of  systematic  solution  of  the  aerodynamic 
problem  of  hypersonic  lnvlscld  flow  past  a  body  of  revo¬ 
lution  at  a  small  angle  of  attack  is  presented.  The  equa¬ 
tions  of  motion  and  the  boundary  conditions  on  the  body 
surface  and  at  the  shock  wave  are  examined.  For  a 
small  angle  of  attack,  «,  it  is  shown  that  the  solution 
can  be  expressed  as  an  ascending  power  series  of  *.  A 
sequence  of  differential  equations  with  appropriate 
boundary  conditions  corresponding  to  various  degrees  of 
approximation  is  obtained.  The  approximation  of  the 
zero  order  corresponds  to  the  case  of  the  axisymmetrlc 
flow  past  the  body  of  revolution.  Higher  order  approxi¬ 
mation  equations  are  linear  equations,  the  first  order 
approximation  equations  are  studied  here.  The  aerody¬ 
namic  stability  of  rocketcraft  presents  some  unusual 
problems  which  can  influence  both  structure  and  guid- 
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ance  designs  significantly.  Hie  present  method  should 
provide  means  of  accurate  determination  of  the  following 
quantities:  (1)  the  rate  of  change  of  lift  coefficient  with 
angle  of  attack,  and  (2)  the  rate  of  change  of  moment  co¬ 
efficient  with  angle  of  attack;  both  quantities  are  impor¬ 
tant  in  stability  evaluation. 


RPI.05-.013 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  W.  Y. 

INVISCID  FLOW  AROUND  A  BLUNT  BODY  OF  A  RE¬ 
ACTING  MIXTURE  OF  GASES.  PARTB.  NUMERICAL 
SOLUTIONS,  by  W.  Lick.  Dec.  1958,  81p.  incl.  diagrs. 
(Rept.  no.  TR-AE-5814)  (AFOSR-TN-58-1124)  (AF  18- 
(600)1591)  AD  214724;  PB  140581  Unclassified 

To  determine  the  effects  of  chemical  non-equilibrium  on 
the  flow  about  a  blunt  body,  a  detailed  analysis  of  the 
flow  field  Is  necessary.  The  present  paper  describes 
an  inverse  method  for  the  computation  of  the  subsonic 
shock  layer  region.  Results  for  three  examples  for  the 
flow  of  air  and  one  for  the  flow  of  pure  oxygen  through 
a  prescribed  shock  shape  at  a  Mach  number  of  14  and 
for  free  stream  density  and  temperature  corresponding 
to  those  at  100,000  ft  altitude  are  presented.  For  air, 
three  shock  radii  are  chosen  so  that  they  represent 
three  classes  of  flows:  (1)  an  equilibrium  flow,  (2)  a  non- 
equilibrium  flow  and  (3)  a  chemically  frozen  flow.  These 
results  show  appreciable  effects  on  the  flow  quantities 
due  to  chemical  non-equilibrium.  The  limitations  and 
methods  of  Improving  the  accuracy  of  the  numerical  in¬ 
tegration  are  discussed.  A  comparison  of  the  results 
with  Freeman's  non-equlllbrlum  theory,  other  equilib¬ 
rium  theories  and  experimental  results  is  also  given. 
(Contractor’s  abstract) 


RP1.08:001 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

ANALYSIS  OF  TWO  FLOW  FIELDS  IN  NONDISSIPA- 
TTVE  INTERACTION,  by  V.  Oskay.  Jan.  1958,  42p.  incl. 
diagrs.  refs.  (Rept.  no.  TR-AL-571I)  (AFOSR-TN-58- 
334)  (AF  18(603)37)  AD  1577”.6  Unclassified 

Two  methods  of  analysis  are  developed  for  the  study  of 
the  interaction  of  two  non-v.scous,  incompressible  flu¬ 
ids  in  an  energy  exchange  mechanism  proposed  by  Foa 
(A  New  Method  of  Energy  Exchange  Between  Flows  and 
Some  of  Its  Applications,  Report  of  the  Dept.  Aeronaut. 
Engineering,  Rensselaer  Polytechnic  Inst.,  Troy,  New 
York,  Dec.  1955). 
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Rensselaer  Polytechnic  Inst,  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

ON  A  BOUNDARY  LAYER  APPROXIMATION  TECH¬ 
NIQUE,  by  K.-T.  Yen,  Apr.  1,  1958,  34p.  incl.  refs, 
(Rept.  no.  TR-AE-5802)  (AFOSR-TN-58-403)  (AF  49- 
(638)23)  AD  158206  Unclassified 

Hie  problem  of  two-dimensional  steady  viscous  flow  is 
formulated  using  the  streamlines  and  their  orthogonal 
trajectories  as  generalized  coordinates.  Based  on 
this,  two  boundary  layer  approximations  are  then  de¬ 
veloped.  The  first  one,  called  the  P-approximation, 
applies  to  boundaries  with  surface  curvature  equal  1 i 
zero.  This  approximation  Is  essentially  equivalent  ti 
Prandtl's  boundary  layer  theory.  The  second  bound." i  y 
layei*approximatlon,  called  the  C -approximation,  is 
developed  for  the  study  of  the  effect  of  surface  curva¬ 
ture.  The  eondltijns  under  which  similar  Sulutluna  ex¬ 
ist  for  the  C-approximations  are  obtained.  Because  of 
the  complexity  of  the  differential  equations,  high  speed 
Computing  machines  will  have  tu  be  used  46  (Main  solu¬ 
tions  of  the  C -approximation.  (Contractor's  abstract) 


RPI.09:002 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

ON  THE  INDETERMINATENESS  OF  THE  BOUNDARY 
CONDITIONS  FOR  A  MIXING  PROBLEM,  by  K.-T.  Yen. 
Dec.  30,  1957,  13p.  incl.  diagrs.  refs.  (Rept.  no.  TR- 
AE-5710)  (AFOSR-TN-58-449)  (AF  49(638)23) 

AD  200728  Unclassified 

Results  obtained  from  a  study  of  the  Indeterminateness 
of  (he  boundary  condition*  let  laminar  mixing  of  two 
"free"  parallel  streams  under  constant  pressure  Is 
presented  in  this  report  A  method  Is  given  for  the  de¬ 
termination  of  the  interface  velocity  In  the  mixing  re¬ 
gion,  as  well  as  the  transverse  force  acting  on  the  dl- 
vidlng  wall  a*  a  consequence  of  the  mixing.  Numerical 
examples  are  given  to  show  that  values  of  Interface  ve¬ 
locity  obtained  here  differ  appreciably  from  those  ob¬ 
tained  by  using  other  proposed  boundary  conditions. 


RPI.09:00S 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

TWO-DIMENSIONAL  LAMINAR  MIXING  OF  COM¬ 
PRESSIBLE  FLUID  STREAMS  UNDER  STREAMWISE 
PRESSURE  GRADIENT,  by  K.  Toba.  Apr.  1.  1958,  18p 
Incl.  refs.  (Rept.  no.  TR-AE-5804)  (AFOSR-TN-58- 
520)  (AF  49(638)23]  AD  158333  UncUssifled 

A  study  of  methods  for  solving  the  laminar  mixing  of 


two-dimensional  fluid  streams  under  pressure  gradient 
in  the  streamwise  direction  Is  presented.  The  discus¬ 
sion  begins  in  Section  I  with  the  Incompressible  case. 
Compressible  flows  are  taken  up  In  Section  n.  Particu¬ 
lar  emphasis  is  placed  on  the  study  of  the  possibility  of 
a  similar  solution.  (Contractor's  abstract) 


RPI.09:004 

Rensselaer  Polytechnic  Inst.  Dept,  of  Aeronautical 
Engineering,  Troy,  N.  Y. 

STUDY  OF  SOME  SUPERSONIC  ROTATIONAL  FLOW 
PROBLEMS  BY  A  PERTURBATION  TECHNIQUE,  by  C. 
Ihyagarajan  and  K.-T.  Yen.  Apr.  1958,  37p.  Incl. 
diagrs.  (Rept.  no.  TR-AE-5803)  (AFOSR-TN-58-824) 
(AF  49(638)23)  AD  162154;  PB  138976  Unclassified 

A  small  perturbation  technique  using  generalized  co- 
ot dliates  iurmsd  by  streamlines  and  their  orthogonal 
trajectories  is  applied  to  the  analysis  of  some  super¬ 
sonic  rotational  invlscld  flows.  With  a  properly  pre¬ 
scribed  preseai  t  distribution  on  a  body  eurfsee  In  gen¬ 
eralized  coordinates,  the  body  shape  and  the  pressure 
field  In  the  physical  plane  can  be  determined.  Using  a 
conveniently  chosen  Initial  Mach  number  distribution 
two  examples  have  been  studied  in  some  detail.  The 
first  one  is  concerned  with  a  linear  surface  pressure 
distribution  which  gives  a  nearly  wedge-shaped  body  in 
the  physical  plane.  It  is  shown  that  the  wedge  angle 
should  be  negative  or  positive  depending  on  the  slope  of 
the  vorticity  distribution  to  create  the  pressure  distri¬ 
bution  prescribed.  To  examine  the  phase  shift  of  the 
pressure  distribution  for  a  supersonic  rotational  flow 
over  a  periodically  wavy  wall,  a  sinusoidal  pressure 
distribution  Is  chosen  as  the  second  example.  It  is 
shown  that  the  phase  shift  also  depends  on  the  slope  of 
the  vorticity  distribution.  (Contractor's  abstract) 
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Rensselaer  Polytechnic  Inst.  Dept,  of  Chemistry, 

Troy,  N.  X. 

THE  THERMODYNAMICS  OF  HYDROGEN  CHLORIDE 
IN  ETHYL  ALCOHOL  FROM  ELECTROMOTIVE  FORCE 
MtASLF.rMF.NTS,  by  H  Tarifurhi  anC  G  J.  Jura.  N*. 
1956,  lv.  Incl.  diagrs.  tables,  refs.  (Technical  note  no. 
7)  (AFOSR-TN-57-25)  (A  F  18(600)333)  AD  115059 

Unclassified 

Also  published  In  Jour.  Phys.  Chem.,  v.  61:  688-693, 
May  1957. 

Electromotive  force  measurements  of  the  cell  without 
liquid  junction:  Pt,  (1  atm)  |HC1  in  Ethanol  (m)l 

AgCl-Ag  have  been  carried  out  at  25*  over  a  concentra¬ 
tion  range  from  0.0048  to  0.12  molal.  New  experimental 
techniques  were  devised  and  the  bert  theoretical  treat¬ 
ment  was  employed.  The  standard  molal  electrode 
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potential  of  the  silver,  silver  chloride  electrode  in 
anhydrous  ethanol  is  -0.08138  volt.  This  value  and  the 
activity  coefficients  of  hydrogen  chloride  computed  from 
the  data  are  recommended  for  the  practical  standardiza¬ 
tion  of  the  silver-silver  chloride  electrode  in  anhydrous 
ethanol  at  25°.  (Contractor's  abstract) 


RPI.06:008 

Rensselaer  Polytechnic  Inst.  Dept,  of  Chemistry, 

Troy,  N.  Y. 

STANDARD  ELECTRODE  POTENTIALS  IN  NON- 
AQUEOUS  SOLVENTS,  by  H.  Taniguchi,  S.  S.  Danyluk, 
andG.  J.  Janz.  Final  rept.  Nov.  1956,  15p.  (AFOSR- 
TR-57-4)  (AF  18(600)333)  AD  115060  Unclassified 

The  standard  reference  electrodes,  hydrogen  and  sil¬ 
ver,  silver  chloride,  have  been  the  subject  of  an  exact 
investigation.  A  best  procedure  for  the  preparation  of 
stable  and  reproducible  electrodes  for  precision  inves¬ 
tigations  has  been  developed.  In  acetonitrile,  emf 
measurements  with  these  electrodes  were  impossible 
owing  to  electrode  instability  and  poisoning.  The  con¬ 
ductance  of  hydrogen  chloride  was  investigated  at  25°C 
to  interpret  the  behavior  of  this  solute  in  the  light  of  the 
interionic  attraction  theory.  In  absolute  ethyl  alcohol 
the  determination  of  the  standard  potential  for  the  sil¬ 
ver,  silver  chloride  electrode  and  the  thermodynamics 
of  hydrogen  chloride  have  been  completed  at  25°C.  The 
theoretical  problem  of  the  concept  of  the  absolute  elec¬ 
trode  potential,  and  the  experimental  attempts  to  meas¬ 
ure  absolute  potentials  have  been  critically  examined. 
The  problem  of  the  relation  of  the  electromotive  force 
series  in  various  non-aqueous  solvents  to  that  in  water 
has  also  been  discussed.  A  need  exists  for  sound  elec¬ 
trode  potential  data  in  non-aqueous  media  to  advance 
the  theoretical  aspects  of  the  subject.  (Contractor’s 
abstract) 
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STUDY  OF  EFFECT  OF  DEFORMATION  ON  THE 
THERMAL  EXPANSION  OF  METALS,  by  H.  B. 

Huntington.  Apr.  2,  1957,  5p.  (AFOSH-TR-57-60) 

(AF  18(600)649)  AD  136528  Unclassified 

The  study  of  the  effect  of  deformation  on  the  thermal 
expansion  of  metals  is  reviewed.  The  effects  of  steady 
stress  on  various  materials  (Mg,  brass,  Cu,  and  Al) 
were  first  investigated  in  an  attempt  to  understand  the 
basic  causes  for  the  phenomena.  A  temperature-regulat¬ 
ed  box  with  stations  for  8  specimens  was  installed. 

Each  station  consisted  of  a  long  quartz  tube  closed  at 
one  end.  The  specimen  is  pushed  against  the  end  by 
pressure  from  a  long  quartz  rod,  and  the  differential 
motion  of  the  ends  of  the  tube  and  rod  as  observed  well 
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outside  the  box  gives  a  measure  of  the  thermal  expan¬ 
sion  of  the  specimen.  Unaccountable  variations  in  sin¬ 
gle  runs  and  larger  variation  in  level  from  one  run  to 
another  were  attributed  to  possible  variations  in  the 
specimens  themselves.  Metallographic  examination  con¬ 
firmed  this  in  part,  and  more  care  was  devoted  to  the 
pretreatment  anneal.  For  Mg,  a  count  of  the  twin  bound¬ 
ary  abundance  correlated  well  with  the  mechanical  his¬ 
tory  and  could  be  used  as  a  sensitive  index  of  the  com¬ 
pleteness  of  the  initial  anneal.  Methods  for  improving 
the  contact  between  specimen  and  quartz  rod  were  de¬ 
veloped,  and  attention  was  given  to  reducing  the  tempera¬ 
ture  dependence  of  the  part  of  the  system  which  remains 
at  room  temperature. 
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Rensselaer  Polytechnic  Inst.  Dept,  of  Cheini3try, 

Troy,  N.  Y. 

UTILIZATION  OF  ENERGY  STORED  IN  THE  UPPER 
ATMOSPHERE,  by  P.  Harteck  and  R.  R.  Reeves,  Jr. 
Final  technical  rept.  July  15,  1957,  61p.  incl.  diagrs. 
tables.  (AFOSR-TR-57-50)  (AF  18(600)1336) 

AD  135421  Unclassified 

This  work  has  been  divided  into  two  parts.  First,  an 
tii.fcstigatlon  to  develop  a  filing  missile,  now  called  the 
HARE.  The  HARE  is  to  fly  through  the  upper  atmosphere 
within  the  regi  on  where  oxygen  atoms  are  present  and 
most  dense.  The  HARE  is  to  be  propelled  by  energy 
obtained  by  recombination  of  these  atoms  on  a  catalytic 
surface  placed  inside.  The  atmosphere  would  be  scooped 
in,  heated,  and  rush  out  the  tail,  pushing  the  missile  for¬ 
ward.  The  Investigation  included  determination  of  a 
catalyst  for  the  recombination,  materials  of  construction, 
and  various  calculations  Indicating  the  feasibility  of  such 
a  missile.  Further  equipment  has  been  obtained  to  test 
various  models  of  the  HARE  under  simulated  flight  con¬ 
ditions.  As  a  second,  more  recent,  part  of  the  work  a 
study  has  been  started  tc  determine  mr  re  precisely  the 
maximum  oxygen  atom  concentration  in  the  upper  atmos¬ 
phere.  Several  reactions  must  be  considered  of  import¬ 
ance  in  consuming  these  atoms  such  as 
O  ♦  O  +  M  -  Oj  +M 

o*o2  +  m-o3  +  m 

The  results  from  experiments  undertaken  indicate  that 
the  rate  coefficient  for  the  second  reaction  involving  the 
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formation  of  ozone  is  equal  to  5.7  (*  0.2)  x  10  .  (Con¬ 

tractor's  abstract) 
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CONSTITUTION  OF  MOLTEN  SALTS,  by  G.  J.  Janz. 
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May  1957  [55]p.  incl.  diagrs.  tables,  refs.  (Technical 
note  no.  1)  (AFOSR-TN-S7-239)  (AF  49(638)50) 

AD  126536  Unclassified 

The  CMiSUhrtiCJi  ol  t.i^lla..  oaltt,  is  reviewed  with  par¬ 
ticular  Interest  on  the  contributions  gained  from  Raman 
and  x-ray  spectroscopy  and  physiochtmical  investiga¬ 
tions  based  on  electrical  conductance  and  cryoscopy. 

The  scope  is  limited  to  the  more  simple  inorganic  salts; 
the  structure  of  slags  and  silicates  Is  not  treated,  as 
these  systems  may  be  regarded  as  macro  -molecules  and 
highly  polymerized  forms  of  molten  salts.  (Contrac¬ 
tor's  abstract) 
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TRANSFERENCE  NUMBERS  IN  MOLTEN  SALTS,  by 
M.  R.  Lorenz  and  G.  J.  Janz.  May  1957,  lv.  incl.  diagrs. 
tables.  (Technical  note  no.  2)  (AFOSR-TN-57-240) 

(AF  49(638)50)  AD  126537  Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  81:  1683-1684, 
Dec.  1957. 

A  detailed  description  of  previous  work  on  transport 
numbers  in  molten  salts  is  presented,  with  special  con¬ 
sideration  given  to  the  most  recent  work  published  in 
this  field.  The  appUr  ability  cl  a  -ncnng  indicator  bub¬ 
ble  method  to  molten  silver  chloride  was  studied.  A 
transport  furnace,  control  circuit  for  constant  tempera¬ 
ture,  a  constant  current  dc  power  supply,  sliver  chloride 
purification  system  and  electrolysis  cells  were  de¬ 
signed  and  constructed.  A  transference  number  equa¬ 
tion,  applicable  to  the  system  investigated,  was  derived. 
A  basic  study  was  undertaken  with  respect  to  mobility, 
sensitivity,  reversibility,  reproducibility  and  current 
leakage  of  air  indicator  bubbles  in  aqueous  and  molten 
salt  media.  It  follows  that  the  experimental  methods 
based  on  air  indicator  bubbles  or  electrode  displace¬ 
ments,  described  in  the  most  recent  studies  of  lead 
chloride,  cannot  be  applied  to  determine  the  transport 
numbers  of  silver  chloride.  Analysis  of  the  experimen¬ 
ts  and  theoretical  problem*  of  the  properties  of  moUer. 
inorganic  salts  has  led  to  criteria  for  evaluation  of  re¬ 
sults  reported  in  this  field.  The  great  discrepancy  in 
the  values  for  the  transport  number  of  the  lead  ions  in 
molten  lead  chloride  is  resolved  in  the  light  of  the  pres¬ 
ent  investigation.  (Contractor's  abstract) 
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Rensselaer  Polytechnic  Inst.  Dept,  of  Chemistry, 

Troy,  N.  Y. 

A  RECORDING  BECKMAN  THERMOMETER  AND  DIF¬ 
FERENTIAL  POTENTIOMETER,  by  C.  Solomons  and 


G.  J.  Janz.  Aug.  1957,  6p.  diagrs.  (Technical  note  no. 

3)  (AFOSR-TN- 57-497)  (A F  49(638)50)  AD  136487 

Unclassified 

Aii  apparatus  is  described  by  cl  which  accurate 

measurements  and  records  of  changing  electromotive 
forces  can  be  made.  The  apparatus  is  normally  used 
to  measure  and  record  changes  of  temperature  of  1  to 
5°C.  The  principle  of  operation  is  such  that  small  dif¬ 
ferences  in  emf  between  ?  test  source  such  as  a  thermo- 
cjnplt  and  a  standard  SuUict  such  as  a  potentiometer 
is  amplified  by  means  of  a  stable  dc  microvolt  amplifier. 
A  continuous-balance  strlpchart  potentiometer  recorder 
is  used  with  the  device. 
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Rennselaer  Polytechnic  Inst.  Dept,  of  Chemistry, 

Troy,  N.  Y. 

A  CRYOSOPIC  ASSEMBLY  FOR  PRECISE  MEASURE¬ 
MENTS  UNDER  CONTROLLED  ATMOSPHERES  AT 
TEMPERATURES  UP  TO  500*C,  by  C.  Solomons  and 
G.  J.  Janz.  Aug.  1957  [12]p.  incl.  diagrs.  tables.  (Tech¬ 
nical  note  no.  4)  (AFOSR-TN-57-526)  (AF  49(638)50) 

AD  136510  Unclassified 

Also  published  in  Rev.  Sclent.  Instruments,  v.  29:  302- 

304,  Apr.  1&58. 

A  rrynscupe  is  described  which  was  designed  ter  the 
accurate  measurement  of  freezing  points  of  molten 
salts  under  controlled  atmospheres.  It  possesses  sev¬ 
eral  advantages  over  apparatus  In  the  published  litera¬ 
ture,  especially  when  used  with  solutions  which  attack 
or  embrittle  the  glass  container.  The  ancillary  appara¬ 
tus  used  with  the  cryoscope  is  also  described,  and  the 
features  of  the  apparatus  are  discussed.  Examples  are 
given  to  show  how  several  problems  of  molten  salt  cry¬ 
oscopy  under  controlled  atmospheres  have  been  satis¬ 
factorily  overcome.  (Contractor's  abstract) 
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A  CALORIMETRIC  ASSEMBLY  FOR  THE  MEASURE¬ 
MENT  OF  HEATS  OF  FUSION  OF  INORGANIC  COM¬ 
POUNDS,  by  J.  Goodkin,  C.  Solomons,  and  G.  J.  Janz. 
Sept.  1957  [15]p.  incl.  diagrs.  table,  refs.  (Technical 
note  r.o.  5)  (AFOSR-TN-57-565)  (AF  49(638)50) 

AD  136548  Unclassified 

Also  published  In  Rev.  Sclent.  Instruments,  v.  29:  105- 
108,  Feb.  1958. 

A  calorimetric  assembly  is  described  whicn  was  de¬ 
signed  for  the  measurement  of  heats  of  fusion  of  inor¬ 
ganic  compounds  by  the  method  of  mixtures.  When  used 
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with  the  calibration  technique  described  it  is  capable  of 
an  accuracy  of  about  ±  2%.  The  simplicity  of  design 
and  the  manner  in  which  the  apparatus  minimizes  or 
avoids  many  errors  possible  in  high-temperature  cal¬ 
orimetry  is  discussed.  (Contractor's  abstract) 
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Rensselaer  Polytechnic  Inst.  Dept,  of  Chemistry, 

Troy,  N.  Y. 

EVALUATION  OF  THE  INDICATOR  BUBBLE  AND 
ELECTRODE  DISPLACEMENT  METHODS  FOR  TRANS¬ 
PORT  NUMBER  MEASUREMENTS  IN  MOLTEN  SALTS, 
by  M.  R.  Lorenz  and  G.  J.  Janz.  [1957]  [2]p.  incl. 
tables.  (AF  49(638)50)  Unclassified 

Published  in  Jour.  Phys.  Chem.,  v.  61:  1683-1684, 

Dec.  1957. 

The  factors  important  in  the  application  of  these  two 
methods  were  analyzed,  and  published  experimental 
results  with  molten  PbCl^  and  AgCI  were  evaluated. 

Although  the  electrode  displacement  appears  to  be 
sound  in  theory,  the  technique  leads  to  erroneous  re¬ 
sults  unless  the  molten  metal/gas  interface  is  such 
that  the  molten  metal  shows  no  tendency  toward 
"stickiness"  in  the  transport  cell. 
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Rensselaer  Polytechnic  Inst.  Dept,  of  Chemistry, 

Troy,  N.  Y. 

PHYSICAL  PROPERTIES  AND  CONSTITUTION  OF 
MOLTEN  SALTS.  ELECTRICAL  CONDUCTANCE, 
TRANSPORT,  AND  CRYOSCOPY,  by  C.  Solomons  and 
G.  J.  Janz.  Dec.  1957,  Iv.  incl.  dlagrs.  tables,  refs. 
(Technical  note  no.  6)  (AFOSR-TN-58-17)  (AF  49- 
(638)50)  AD  148056  Unclassified 

Also  published  in  Chem.  Rev.,  v.  58:  461-508,  June  1958. 

A  review  is  presented  of  the  literature  on  the  theories 
and  experimental  techniques  of  electrical  conductance, 
electrical  transport,  and  cryoscopy  of  molten  salt  sys¬ 
tems,  with  particular  consideration  given  to  problems 
of  structure  and  constitution.  There  are  278  foreign  and 
domestic  references  cited,  both  published  and  unpub¬ 
lished,  covering  a  period  from  1833  to  1957. 
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PREPARATION  AND  THERMAL  STABILITY  OF 
LITHIUM  TITANIUM  FLUORIDE,  by  M.  R.  Lorenz  and 


RPI.12:006  -  RP1.12:010 


G.  J.  Janz.  Feb.  1958  [17]p.  incl.  diagrs.  tables.  (Tech¬ 
nical  note  no.  7)  (AFOSR-TN-58-150)  (AF  49(638)50) 

AD  152207  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  4126- 


The  preparation  of  Li.TiF.  (93.8%  purity,  76%  yield)  is 

2  O 

described,  and  the  x-ray  data  on  lattice  spacings  is 
given.  The  thermal  stability  of  the  compound  in  vacuum 
at  temperatures  up  to  485*C  is  investigated,  and  the  pri¬ 
mary  dissociation  to  L1F  and  TiF^  is  confirmed  by 

means  of  a  sample  which  dissociated  42.5%  when  held  at 
485°C  for  21  hours.  It  is  found  that  Li^TiFg  undergoes 

hydrolysis  when  heated  in  air  with  the  reaction  products 
identified  as  TiO,.,  LiF,  and  HF.  (Contractor's  abstract, 
modified)  i 
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CRYOSCOPY  AND  CONSTITUTION  OF  MOLTEN  SALT 
MIXTURES  IN  THE  LITHIUM  CHLORIDE-POTASSIUM 
CHLORIDE  EUTECTIC  AND  MERCURIC  BROMIDE,  by 
J.  Goodkin  and  G.  J.  Janz.  Aug.  18,  1958,  lv.  Incl. 
diagrs.  tables,  refs.  (Technical  note  no.  8)  (AFOSR- 
TN-58-736)  (AF  49(638)50)  AD  162269;  PB  111171 

Unclassified 

A  calorimeter  was  developed  which  was  capable  of  meas¬ 
uring  heats  of  fusion  of  inorganic  salts  to  an  accuracy 
of  *  2%.  The  heats  and  entropies  of  fusion  and  the  cry- 
oscoplc  constant  were  determined  for  the  LiCl-KCl 
eutectic  mixture,  AgNO,,  and  HgBr,.  The  values  were 

-1  3  1  -I 

3200  *  60  cal  mol  ,  5.1  EU,  and  13.6  deg  mol 

1000  g  1  for  the  mixture;  2890  ‘  60  cal  mol  \  5.9  EU 

and  27.2  deg  mol-1  1000  g"1  for  Ag  NOji  and  4280  * 

80  cal  mol"1,  8.4  EU,  and  43.8  deg  mol"1  1000_1for 
HggBrg.  The  cryoscopy  of  the  alkali  halides  in  the 

UC1-KC1  eutectic  mixture  was  extended  to  include  LIF 
and  KF  solutes.  The  Temkin  model  adequately  described 
the  properties  of  NaCl,  NaF,  and  KF  in  the  chloride  eu¬ 
tectic. 
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BIBLIOGRAPHY  ON  MOLTEN  SALTS,  by  C.  T.  Brown, 
H.  J.  Gardner  and  others.  Sept.  1958,  73p.  (Technical 
note  no.  9)  (AFOSR-TN-58-773)  (AF  49(638)50) 

AD  201776;  PB  I5I429  Unclassified 
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The  bibliography  is  based  on  a  survey  of  the  Information 
published  up  to  1958  in  the  technical  press  on  the  sub¬ 
ject  of  molten  salts.  Hie  references  have  been  classi¬ 
fied  lui  the  bibliography  under  the  following  headings . 
apparatus  and  techniques,  cryoscopy,  diffusion  and  elec¬ 
tromigration,  electrical  conductance,  electrode  process¬ 
es,  reviews,  liquid  structure,  phase  equilibria,  physical 
properties,  process  of  fusion,  solutions  of  metals,  spec¬ 
troscopy  and  bonding,  thermochemistry,  and  thermo¬ 
dynamics.  Eaeh  Contribution  is  listed  by  author,  journal, 
and  title  of  the  article.  There  are  approximately  1000 
entries. 
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THERMAL  ASPECTS  OF  GALLING  OF  DRY  METALLIC 
SURFACES  IN  SLIDING  CONTACT,  by  F.  F.  Ling  and 
E.  Saibel.  [1957]  (12]p.  incl.  diagrs.  table,  refs.  (Spon¬ 
sored  jointly  by  [Air  Force  Office  of  Scientific  Research 
under  AF  49(638)67]  and  office  of  Ordnance  Research) 

Unclassified 

Published  in  Wear,  v.  1:  80-91,  Oct.  1957. 

The  phenomenon  of  galling  or  seizing  of  metals  is  be¬ 
lieved  to  be,  in  general,  a  function  of  the  thermal  and 
mechanical  conditions  under  which  the  metallic  sur¬ 
faces  are  rubbed  together.  For  polished  surfaces,  un¬ 
der  ideal  dynamic  conditions,  i.e.,  conditions  where  the 
surfaces  are  devoid  of  appreciable  oscillations  In  the 
direction  normal  to  the  surfaces,  thermal  aspects  of 
galling  predominate.  Galling  due  to  thermal  conditions 
is  viewed  as  that  condition  where  the  tips  of  surface 
aaneriti-:-  weld  together  and  are  then  sheared  apart  ac¬ 
cording  to  the  weld-junction  or  adhesion  theories. 
Welding  may  be  achieved  when  the  melting  temperature 
is  reached;  also  when  surface  asperities,  which  are 
under  a  high  degree  of  strain,  are  in  sliding  contact, 
fleldmg  may  be  achieved  b,  recrystaltlzatlon  recovery. 
The  latter  process  is  taken  as  the  governing  condition 
for  thermal  galling  since  the  recrystallization  temper¬ 
ature  Is  only  a  fraction  of  the  melting  temperature.  The 
galling  criterion,  relating  normal  load,  velocity,  and 
time  of  rubbing,  is  established  theoretically.  The  result 
compares  favorably  with  experience.  (Contractor's 
abstract) 
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ON  KINETIC  FRICTION  BETWEEN  UNLUBRICATED 
METALLIC  SURFACES,  by  F.  F.  Ung  and  E.  Saibel. 
[1957]  [6]p.  incl.  diagrs.  (Sponsored  jointly  by  [Ail 
Force  Office  of  Scientific  Research  urder  AF  49(638)- 
67]  and  Office  of  Ordnance  Research)  Unclassified 


Published  in  Wear,  v.  1:  167-172,  Dec.  1957. 

A  theory  of  friction  between  unlubricated  metallic  sur¬ 
faces  In  slMliig  contact  Is  prised.  I  ^r  sVidh.g  Condi¬ 
tions  for  which  "hot”  or  "cold”  welding  of  asperities  is 
possible,  the  present  weld-junction  theory  leads  to  a 
simple  formulation  of  the  coefficient  of  friction  under 
idealized  conditions.  This  result  differs  from  that  of 
Bowden  and  Tabor  in  that  the  coefficient  of  friction  is 
found  as  die  ratio  of  the  shear  strength  to  the  yield  pres 
sure  multiplied  by  a  factor  in  which  additional  effects  of 
load,  relative  velocity,  temperature,  and  other  physical 
properties  appear.  In  arriving  at  this  factor,  the  proc¬ 
ess  of  welding  and  fracturing  of  surface  asperities  is 
postulated  to  be  a  unimolecular  reaction.  (Contractor’s 
abstract) 


RF1.13:003 

Rensselaer  Polytechnic  Inst.  Dept,  of  Chemistry, 

Troy,  N.  Y. 

ASPERITY  DISTRIBUTIONS  OF  METALLIC  SURFACES, 
by  F.  F.  Ling.  Jan.  20,  1958,  lv.  incl.  diagrs.  refs. 
(Technical  note  no.  1)  (AFOSR-TN-58-77)  (AF  49(638)- 
67)  AD  148125  Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  29:  1168-1174, 
Aug.  1958. 

The  load-compliance  characteristics  of  eight  models 
characterizing  eight  combinations  of  the  shape  and  the 
distribution  of  the  asperities  are  graphically  presented 
and  the  lnadtquacies  of  these  models  are  pointed  out. 

A  more  elaborate  distribution  is  proposed,  and  a  defor¬ 
mation  process  is  postulated.  This  new  model  Is  used 
to  interpret  the  results  of  load  and  compliance  measure¬ 
ments  in  a  satisfactory  manner. 


R  PI.  13:004 

Rensselaer  Polytechnic  Inst.  [Dept,  of  Chemistry] 

Troy,  N.  Y. 

ADHESION,  "PURE-SHEAR"  AND  FRICTION  MEASURE¬ 
MENTS  AND  WELDING  ASPECT  OF  FRICTION,  by  F.  F. 
Ling.  Jan.  30,  1958  [29}p.  incl.  Ulus,  diagrs.  tables,  refs. 
(Technical  note  no.  2)  (AFOSR-TN-58-281)  (AF  49(638)- 
C7)  AD  154  1  83;  Pfi  1339ft  Unclassified 

This  paper  proposes  a  mechanism  of  recrystallization 
recovery  for  the  welding  mode  of  adhesion  in  contra¬ 
distinction  to  the  surface — tension  mode  of  adhesion. 
Qualitatively,  the  resulting  formulation  is  supported  by 
data  of  Bowden  and  Rowe  (P>oc.  Roy.  Soc.  (London),  v. 
233A:  429,  1956).  Also,  a  new  relationship  is  proposed 
between  adhesion,  "pure-shear"  and  friction.  "Pure- 
shear”  refers  to  the  shear  force  required  to  cause  slid¬ 
ing  after  normal  load  is  removed.  It  is  believed  that  the 
relationship  further  elucidates  the  role  welding  plays  in 
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the  friction  process.  Moreover,  measurements  of  ad¬ 
hesion,  "pure-shear"  and  friction  on  lead  specimens  in 
limited  quantity  seem  to  substantiate  the  proposed  theo¬ 
ry.  (Contractor's  abstract) 


RPI.13:005 

Rensselaer  Polytechnic  Inst.  [Dept,  of  Chemistry] 

Troy,  N.  Y. 

A  QUASl-ITERATIVE  METHOD  FOR  COMPUTING 
INTERFACE  TEMPERATURE  DISTRIBUTIONS,  by  F. 
F.  Ling.  Oct.  1958,  22p.  incl.  diagr.  (Technical  note 
no.  3)  (A FOSR-TN-58-1004)  (AF  49(638)67) 

AD  206147  Unclassified 


Also  published  In  Zeitschr.  Angew.  Math.  Phys.,  v.  10: 


461-474,  Sept.  1959. 


A  simple  model  of  sliding  contact  is  proposed  for  the 
experimentalist  who  is  Interested  in  the  wear  distribu¬ 
tion,  which  is  dependent  0n  the  temperature  distribution 
of  the  Interface.  A  relative  simple  method  is  developed 
for  calculating  the  Interface  temperature  distribution  for 
the  proposed  model.  The  method  Is  iterative  in  nature; 
the  quasi-lterative  method  developed  here  reduces 
drastically  the  number  of  quasi-iterations  to  no  more 
than  one  in  most  cases.  An  example  is  given  to  illustrate 
this  point.  The  method  may  be  extended  to  more  complex 
models.  Although  the  present  method  is  iterative  in 
nature,  the  actual  labor  Involved  Is  less  than  that  re¬ 
quired  for  numerical  solution  of  the  problem  given  a  de¬ 
gree  of  computational  accuracy.  Results  show  that  the 
Interface  temperature  model  can  be  used  as  an  analogue 
problem  for  Inverting  a  class  of  singular  Integral  equa¬ 
tions  of  the  first  kind.  (Contractor's  abstract) 


RPI.  13:006 

Rensselaer  Polytechnic  Inst.  [Dept,  of  Chemistry] 

Troy,  N.  Y. 

ON  MODEL  STUDIES  OF  METALLIC  SURFACE 
ASPERITIES,  by  F.  F.  Ling  and  R.  C.  Lucefc.  Dec.  1958, 
[26]p.  incl.  fllus.  diagrs.  table,  refs.  (Technical  note 
no.  4)  (AFOSR-TN-58-1134)  (AF  49(638)67) 

AD  208083;  PB  138734  Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  30:  1559-1563, 
Oct.  1959. 

An  apparatus  for  measuring  two  components  of  the 
force  generated  at  the  tips  of  two  cones  throughout  the 
sliding-contact  Ufe-cycie  is  described.  The  cones  are 
used  to  simulate  a  class  of  surface  asperities.  Test 
results  under  atmospheric  conditions  show:  (1)  That  for 
cones  with  90  '  Internal  angles  the  ratio  of  the  integrated 
value  of  the  horizontal  component  over  the  length  of  the 
life-cycle  to  that  of  the  vertical  component,  a  measure 
of  coefficient  of  friction  after  Green  (Proc.  Royal  Soc. 


(London)  v.  228A:  191-204,  Feb.  22,  1955],  Is  not  sensl- 
tive  to  the  presence  of  lubricants  for  the  case  where  the 
cone  tips  are  in  line  or  nearly  in  line  with  the  direction 
of  relative  motion,  direct-hit  modeB.  But  the  ratio  is 
substantially  lowered  in  the  presence  of  lubricants  when 
the  cone  tips  are  far  from  In  line  with  the  direction  of 
relative  motion,  slide-swipe  modes.  Direct-hit  modes 
are  always  accompanied  by  the  formation  of  macroscopic 
wear  debris  while  side-swipe  modes  are  usually  not 
accompanied  by  an  macroscopic  debris;  and  (2)  That  by 
Increasing  the  Internal  angle  of  cones,  the  ratio  defined 
above  Is  decreased,  but  its  value  does  not  seem  to 
approach  0  for  the  angle  approaching  180°.  On  the  basis 
of  the  above,  the  mutual  Inclusiveness  of  the  classical 
interlock  theory  and  the  popular  adhesion  theory  fric¬ 
tion  Is  discussed.  Moreover,  the  coefficient  of  Diction 
for  a  pair  of  idealized  surfaces  with  asperities  in  She 
form  of  90°  cones  and  randomly  distributed  is  cal :  ilated 
from  considerable  amount  of  test  data.  (Contractor's 
abstract) 


RP1.14-.001 

Rensselaer  Polytechnic  Inst.  Dept,  of  Geology,  Troy,  N.  Y. 

A  PRINCIPLE  OF  VIRTUAL  DISPLACEMENTS  FOR 
REAL  FLUIDS,  by  P.  Lieber,  K.-S.  Wan,  and  O.  Anderson. 
July  1957,  21p.  incl.  diagrs.  tables.  (AFOSR-TN-57-476) 
(AF  18(800)1704)  AD  138488  Unclassified 

Also  published  In  Proc.  Ninth  Intemat’l.  Congress  of 
Appl.  Mech.,  Brussels  (Belgium)  (Sept.  5-13,  1956), 
v.  1:  106-113,  1957. 

A  principle  of  virtual  displacements  for  Incompressible 
viscous  flows  is  formulated  with  the  Navler-Stokes  equa¬ 
tions  rendered  as  the  Euler  equations  for  the  generating 
function.  This  variational  principle  csserts  that  the 
work  done  by  the  forces  applied  to  an  arbitrary  surface 
at  which  the  velocities  are  assigned,  is  stationary  for 
the  real  motion  or  path.  As  in  the  case  of  the  principle 
of  virtual  displacements  in  mechanics,  only  the  displace¬ 
ments  are  subjected  to  the  variation  and  the  forces  are 
kept  constant  under  the  variation.  The  principle  is  ap¬ 
plied  to  the  calculation  of  the  skin  friction  coefficient, 
velocity  profile,  and  thickness  of  rotational  regime  for 
a  flat  plate  under  the  restrictions  of  the  boundary  layer 
theory.  The  results  are  in  good  agreement  with  the 
Blasius  solution  and  experimental  data. 


RP1.14:002 

Rensselaer  Polytechnic  Inst.  Dept,  of  Geology,  Troy,  N.  Y. 

A  PRINCIPLE  OF  MINIMUM  DISSIPATION  FOR  REAL 
FLUIDS,  by  P.  Lleber  and  K.-S.  Wan.  Aug.  1957,  52p. 
incl.  diagrs.  tables.  (AFOSR-TN-57-477)  (AF  18(600) - 
1704)  AD  136469  Unclassified 
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Also  published  In  Proc.  Ninth  Internat'l.  Congress  of 
Appl.  Mech.,  Brussels  (Belgium)  (Sept.  5-13,  1956), 
v.  1:  114-126,  1957. 

The  principle  of  minimum  dissipation  is  Introduced  as  a 
hypothesis  which  asserts  that  consistent  with  the  con¬ 
straints  imposed  by  the  conservation  laws  and  boundary 
c  jwdltioM,  the  observable  flow  patten js  mliAmUe  the 
time  rate  of  dissipation  of  energy.  The  principle  is 
applied  to  2-dimensional  incompressible  viscous  flows 
to  establish  that  the  admissible  flow  patterns  are 
governed  by  the  blharmonlc  equation  for  the  stream 
function  which  satisfies  the  continuity  equation.  The 
necessary  and  sufficient  general  conditions,  under  which 
flows  admissible  by  this  variational  principle  are  also 
admissible  by  the  Navier-Stokes  equation,  are  established 
for  incompressible  viscous  flows.  This  requirement 
gives  an  auxiliary  differential  equation  governing  the 
transport  and  distribution  of  vorticlty  which  Is 
interpreted  to  show  that  flows  which  are  everywhere 
time-independent  can  occur  only  under  special  conditions. 
This  principle  is  applied  to  a  circular  cylinder  and  a 
flat  plate,  and  between  2  parallel  flat  plates. 


RPI. 14:003 

Rensselaer  Polytechnic  Inst.  Dept,  of  Geology,  Troy,  N.  Y. 

ON  A  STATISTICAL  THEORY  FOR  ONE-DIMENSIONAL 
REAL  GAS  FLOWS,  by  P.  Lieber  and  K.-S.  Wan.  Sept. 
1957,  23p.  incl.  diagr.  (AFOSR-TN-57-478)  (AF  18- 
(600)1704)  AD  1364,0  Unclassified 

A  set  of  mathematically  tractable  governing  conditions 
are  obtained  for  compressible-viscous  flows.  The 
equations  are  formulated  in  terms  of  physical  param¬ 
eters  which  describe  the  behavior  of  a  gas  in  its  most 
primitive  and  yet  essential  aspects.  The  parameters 
are  the  mass  density,  the  mass  flow  velocity,  and  the 
root  mean  square  of  the  velocity  fluctuations  relative  to 
the  mean  velocity.  A  characteristic  length  is  Introduced 
which  represents  the  mean  free  path.  The  flow  field  is 
regarded  as  made  up  of  discrete  regions,  and  the  state 
in  each  region,  relevant  from  a  gas-dynamic  point  of 
view,  is  assumed  to  be  well  represented  by  the  param¬ 
eters.  The  theory  yields  a  relation  across  a  normal 
shock  wave  which  is  in  agreement  with  the  Rankine- 
Hugoniot  theory.  The  developed  theory  shows  that  down¬ 
stream  flow  cundttiona  depend  upon  the  disturbance  as 
well  as  upon  the  inflow  Mach  number.  The  expansion 
compression  wave  may,  according  to  the  theory,  be  pro¬ 
duced  in  an  initially  subsonic  flow  when  the  disturbance 
has  a  critical  range  determined  by  the  Mach  number. 

The  relationship  of  this  theory  to  the  Navier-Stokes 
theory  is  discussed. 


RPI.14-004 

Rensselaer  Polytechnic  Inst.  Dept  of  Geology,  Troy,  N.  Y. 

A  PROOF  AND  GENERALIZATION  OF  THE  PRINCIPLE 
OF  MINIMUM  DISSIPATION,  by  P.  Lieber  and  K.-S. 

Wan.  Sept.  1957  [20]p.  (AFOSR-TN-57-479)  (AF  18- 

(600)1704)  AL  136471  UticlkesUled 

The  principle  of  stationary  dissipation  and  the  L  varia¬ 
tional  principle  for  real  fluids  are  used  to  calculate  the 
flow  fields  produced  under  various  boundary  conditions. 
The  modified  Couette  flow  is  considered  and  extended  to 
include  the  free  surface  problem.  The  L  principle  is 
used  to  obtain  both  the  temporal  mean  and  time-dependent 
flow  for  the  Couette  case  and  for  the  modified  Couette 
flow.  The  preliminary  results  indicate  the  possibility 
of  obtaining  real  vortices  when  the  L  principle  is  em¬ 
ployed  to  calculate  flows  about  closed  bodies.  The 
curvature  at  the  boundary  appears  to  be  fundamental  in 
the  production  of  real  vortices. 


RPI.14-.005 

Rensselaer  Polytechnic  Inst.  Dept,  of  Geology,  Troy,  N.  Y. 

A  STUDY  LEADING  TO  THE  BOUNDARY  CONDITIONS 
AT  A  FREE  SURFACE  JOINING  AN  IRRuTATiuNAL- 
ROTATIONAL  FLOW  REGIME,  by  P.  Lieber  and  K.-S. 
Wan.  Sept.  1957  [lllp.  incl.  diagr.  (AFOSR-TN-57-480) 
(AF  18(600)1704)  AD  136472  Unclassified 

A  theoretical  demonstration  is  given  that  the  curvature 
of  the  Interface  is  necessary,  as  a  consequence  of  the 
boundary  conditions  assigned  at  the  interface,  for  termi¬ 
nating  the  rotational  regime.  Therefore,  the  mechanisms 
which  terminate  the  rotational  regime  are  related  to  the 
mechanism  which  produces  the  curvature  called  for  at 
the  interface.  In  investigating  these  mechanisms,  a 
number  of  elementary  flow  configurations  calculated 
according  to  the  principle  of  stationary  dissipation  are 
considered.  The  problem  of  a  two-dimensional  viscous 
Incompressible  flow  produced  by  a  circular  cylinder  is 
Investigated  in  three  stages.  The  first  consists  of  ob¬ 
taining  a  solution  to  the  classical  problem  treated  by 
Stokes:  the  second  encloses  the  cylinder  by  two  fixed 
boundaries  and  calculates  the  resulting  flow;  the  third 
frees  the  portions  of  the  boundaries  arbitrarily  fixed  In 
ttit  second  stage. 


RPI.14:006 

Rensselaer  Polytechnic  Inst.  Dept,  of  Geology,  Troy,  N.  Y. 

APPLICATIONS  BASED  ON  VARIATIONAL  PRINCIPLES 
FOR  REAL  FLUIDS,  by  K.-S.  Wan  and  P.  Lieber.  Sept. 
1957  [36]p.  incl.  diagrs.  (AFOSlt-TN-37-481)  (AF  18- 
(600)17041  AD  136473  Unclassified 

Application  was  used  of  the  "L"  principle  to  the 
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calculation  of  a  real  flow  field  about  a  circular  cylinder 
in  a  manner  which  will  include  the  determination  of  the 
extent  of  the  rotational  regime.  The  differential  equation 
governing  the  time  dependent  steady  state  motion  ac¬ 
cording  to  the  ”L"  principle  and  the  compatibility  con¬ 
dition  is  investigated.  This  investigation  relates  the 
temporal  mean  flow  to  the  temporal  fluctuations.  It 
thereby  suggests  a  connection  with  turbulent  flow.  The 
coupling  of  the  time  dependent  motion  and  the  temporal 
mean  flow  suggests  the  possibility  of  calculating  inho¬ 
mogeneous  turbulent  flows  from  this  point  of  view. 


RP1.14:007 

[Rensselaer  Polytechnic  Inst.  Dept,  of  Geology,  Troy, 

N.  Y.] 

[VARIATIONAL  PRINCIPLES  FOR  CALCULATION  OF 
REAL  FLOWS]  by  K.-S.  Wan.  Final  rept.  [1958]  6p. 
(AFOSR-TR-58-23)  (AF  18(600)1704)  AD  152186 

Unclassified 

Summaries  are  presented  of  the  following  research 
activities  conducted  under  this  contract:  Principle  of 
virtual  displacements  for  real  fluids;  Principle  of  mini¬ 
mum  dissipation;  Proof  and  generalization  of  the  princi¬ 
ple  of  minimum  dissipation;  Application  based  on  varia¬ 
tional  principles  for  real  fluids;  Boundary  conditions  at 
a  free  surface  joining  an  irrotational-rotational  flow  re¬ 
gime;  and  Statistical  theory  for  1-dimensional  real  gas 
flows.  All  of  the  above  studies  have  culminated  in  tech¬ 
nical  notes  and  have  been  abstracted  separately.  (See 
item  nos.  RP1.14:001-006.) 


RPI. 07:004 

Rensselaer  Polytechnic  Inst.  Dept,  of  Mathematics, 
Troy,  N.  Y. 

VIBRATIONS  OF  TWISTED  BEAMS  II,  by  W.  Boyce 
and  G.  Handelman.  Dec.  19,  1957  [25]p.  incl.  diagr. 
(Math  rept.  no.  11)  (AFOSR-TN-57-773)  (AF  18- 
(600)1586)  AD  148003  Unclassified 

Also  published  in  Quart.  Appl.  Math.,  v.  16:  385-395, 
Jan.  1959. 

An  assortment  of  qualitative  properties  of  the  energy 
form  for  the  transverse  vibrations  of  a  twisted  beam 
rotating  about  an  axis  is  discussed.  (Math.  Rev. 
abstract) 


RPi.07:005 

Rensselaer  Polytechnic  Inst.  Dept,  of  Mathematics, 
Troy,  N.  Y. 


Feb.  27,  1958  [ll]p.  incl.  diagrs.  (Math.  rept.  no.  12) 
(AFOSR-TN-58-126)  (AF  18(600)1586)  AD  152153 

Unclassified 

Also  published  in  Jour.  Appl.  Mech.,  v.  2t:  510-512, 

Dec.  1959. 

The  effect  of  pretwist  on  the  natural  frequencies  of 
coupled  torsional-longitudinal  oscillations  of  thin  bars 
is  studied.  It  is  found  that  the  natural  frequencies  of 
oscillations  which  consist  primarily  of  torsional  motion 
may  be  considerably  increased  depending  upon  the  thin¬ 
ness  of  the  bar  and  upon  the  amount  of  pretwist.  The 
natural  frequencies  of  oscillations  which  consist  pri¬ 
marily  of  longitudinal  motion  are  not  significantly  altered. 
(Contractor's  abstract) 


RPI.  07:006 

Rensselaer  Polytechnic  Inst.  Dept,  of  Mathematics, 

Troy,  N.  Y. 

VIBRATIONS  OF  A  UNIFORM,  ROTATING  BEAM  WITH 
TIP  MASS,  by  G.  Handelman,  W.  Boyce,  and  H.  Cohen. 
Mar.  24,  1958  [19]p.  incl.  diagrs.  (Math  rept.  no.  13) 
(AFOSR-TN-58-173)  (AF  18(600)1586)  AD  152204 

Unclassified 

Also  published  in  Proc.  Third  U.  S.  Nat'l.  Congress  of 
Appl.  Mech.,  Brown  U.,  Providence,  R.  1.  (June  11-14, 
1958),  N.  Y.,  Amer.  Soc.  Mech.  Engineers,  1958,  p.  175- 
180. 

The  effect  of  an  added  tip  mass  on  the  transverse  vibra¬ 
tions  of  a  uniform,  cantilevered  beam  rotating  with  con¬ 
stant  velocity  about  an  axis  through  the  clamped  end  is 
considered.  Upper  and  lower  bounds  are  established  for 
the  lowest  frequency  as  a  consequence  of  the  minimum 
principle.  It  is  shown  that  the  tip  mass  tends  to  de¬ 
crease  the  frequency  as  compared  with  the  beam  with 
free  end.  The  first  term  in  the  asymptotic  development 
for  high  modes  is  obtained.  (Contractor's  abstract) 


RP1.07-.007 

Rensselaer  Polytechnic  Inst.  Dept,  of  Mathematics, 

Troy,  N.  Y. 

A  PLANE  STRESS  PROBLEM  IN  PIECEWISE  LINEAR 
PLASTICITY,  by  W.  E.  Boyce.  Aug.  1,  1958  [24]p.  incl. 
diagrs.  (Math.  rept.  no.  16)  (AFOSR-TN-58-629) 

(AF  18(600)1586)  AD  162159  Unclassified 

Also  published  in  Jour.  Mech.  Phys.  Solids,  v.  7:  114- 
125,  1950. 


Certain  plane  stress  problems  in  piecewise  linear 
strain-hardening  plasticity  can  be  considered  either 
directly  on  the  basis  of  a  two-dimensional  model,  or  as 
a  special  case  of  a  more  general  theory.  Isotropic 


COUPLED  TORSiONAL  AND  LONGITUDINAL  VIBRA¬ 
TIONS  OF  A  THiN  PRISMATIC  BAR,  by  R.  C  DiPrima. 
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theories  yield  the  same  results  regardless  of  which 
approach  is  adopted,  but  anisotropic  theories,  such  as 
those  using  Prager's  kinematic  hardening  law,  may  not. 
This  paper  treats  a  specific  plane  stress  problem,  the 
bending  of  a  rigid-plastic  simply-supported  circular 
plate  by  a  uniform  load,  from  a  three-dimensional 
point  of  view,  using  Prager's  hardening  law.  This  more 
elaborate  theory  predicts  displacements  less  than  half 
as  large  as  those  obtained  for  the  same  loads  from  the 
two-dimensional  theory.  The  dependence  of  the  post¬ 
yield  stresses  and  displacements  on  the  magnitude  of 
the  initial  yield  stress  is  also  examined.  (Contractor's 
abstract) 


RPI. 15:001 

Rensselaer  Polytechnic  Inst.  Dept,  of  Mechanics, 

Troy,  N.  Y. 

AN  IMPACT  TESTING  MACHINE  FOR  PLASTICS 
AND  RUBBER-LIKE  MATERIALS,  by  E.  Volterra  and 
C.  S.  Barton.  [June  1957]  14p.  illus.  dlagrs.  tables. 
(AFOSR-TN-57-347)  (Sponsored  jointly  by  Office  of 
Naval  Research  under  Nonr-59105  and  Air  Force  Office 
of  Scientific  Research  under  AF  49(636)19)  AD  132420 

Unclassified 

A  testing  machine  for  studying  dynamic  properties  of 
plastics  and  rubber-like  materials  under  impact  loadings 
is  described.  The  cylindrical  specimens  to  be  tested 
are  placed  on  the  plane  end  of  a  short  steel  bar  hung  as 
a  ballistic  pendulum.  Another  bar,  also  hung  as  a  bal¬ 
listic  pendulum,  is  made  to  Impinge  upon  the  specimen. 
The  force  acting  on  the  specimen  during  the  time  of  im¬ 
pact  is  measured  by  an  accelerometer  fixed  to  the  im¬ 
pacted  bar.  From  the  acceleration-time  diagram, 
which  is  recorded  on  an  oscilloscope,  the  force  acting 
on  the  specimen  during  impact  is  measured.  The  length 
of  the  specimen  during  impact  is  determined  by  inte¬ 
grating  twice  the  acceleration-time  diagram.  This  ac¬ 
celerometer  method  represents  a  considerable  improve¬ 
ment  in  experimental  accuracy  as  compared  with  the 
optical  method  (drum  camera  method),  which  has  been 
described  in  a  previous  paper,  and  in  which  method  the 
dynamic  parameters  of  the  specimen  were  obtained  by 
photographing  the  distance  between  the  two  bars  during 
impact.  Experiments  conducted  using  this  accelerome¬ 
ter  method  under  different  conditions  of  temperatures 
and  impact  loadings  are  described  and  the  results  com¬ 
pared  with  those  obtained  by  the  drum  camera  method. 
(Contractor's  abstract) 


RPI.  15:002 

Rensselaer  Polytechnic  Inst.  [Dept,  of  Mechanics] 

Troy,  N  Y. 

THEORETICAL  AND  EXPERIMENTAL  ASPECTS  OF 
IMPACT  PROBLEMS,  by  C.  S.  Barion.  Final  rept. 


Sept.  5,  1957,  lv.  incl.  illus.  dlagrs.  tables,  refs. 
(AFOSR-TR-57-84)  (AF  49(638)19)  AD  136674 

Unclassified 

An  experimental  attempt  was  made  to  prove  the  Hertz 
theory  of  impact  as  applied  to  the  impact  of  a  hemis¬ 
pherical  end  of  a  short  rod  against  the  plane  end  of  an 
infinitely  long  rod.  Modern  instrumentation  and  electric 
strain  gages  mounted  on  the  long  bar  and  on  the  short 
bar  enabled  the  study  to  be  made  of  the  time  of  contact 
(pulse  length)  and  the  stress  as  a  function  of  time.  Die 
principle  of  the  conservation  of  momentum  of  the  bars 
was  used  as  a  basis  for  evaluating  the  accuracy  of  the 
experimental  as  well  as  the  theoretical  pulses.  Little 
difference  was  noted  in  magnitude  of  stress,  peak  time, 
and  pulse  length  for  all  bar  lengths  and  impact  velocities 
between  the  round  end  and  flat  end  bars.  The  shapes  of 
the  experimental  and  theoretical  curves  compared 
favorably  in  the  pulse  rise  and  fall  regions.  Large  dif¬ 
ferences  exist  between  the  theoretical  and  experimental 
pulses  except  in  the  case  of  the  long  impacting  bars. 

The  fact  that  a  limiting  value  of  stress  was  almost 
reached  when  the  longer  impacting  bars  were  used  also 
permitted  good  agreement  in  the  peak  time  values  be¬ 
tween  the  theoretical  and  experimental  pulses.  Results 
indicated  that  the  Hertz  theory  of  impact  as  applied  in 
the  theoretical  approach  expressed  the  loading  phenomena 
fairly  well  but  failed  to  do  so  as  soon  as  the  pulse  re¬ 
turned  to  the  contact  end. 


RPI.16:001 

Rensselaer  Polytechnic  Inst.  Dept,  of  Mechanics, 

Troy,  N.  Y. 

NON-HOMOGENEOUS  ELASTICITY,  by  M.  A.  Sadowsky 
and  M.  A.  Goldberg.  Nov.  1958,  lv.  incl.  dlagrs. 

(A FOSR- TR-58-1 56)  (AF  49(638)202)  AD  162280; 

PB  137778  Unclassified 

The  following  topics  are  included:  table  of  notations; 
relations  between  coefficients  of  elasticity;  orientational 
introduction;  the  problem  of  non-homogeneous  elasticity 
in  its  general  Insoluble  formulation;  the  principle  of 
selective  specializations  leading  to  soluble  cases;  the 
generalized  forms  of  the  potential  and  bipotential  equa¬ 
tions;  results  for  u  -  constant  and  non-homogeneous 
elastic  body  in  which  the  stress  function  equation  in 

4 

plane  strain  or  plane  stress  remains  A  -  0  or  ac¬ 
quires  additional  lirear  terms  with  constant  co¬ 
efficients. 

RIA. 01 :001 

R1AS,  Inc.,  Baltimore,  Md. 

THE  STRUCTURE  OF  SEMI-SIMPLE  UE  ALGEBRAS, 
by  M.  Hausner  and  S.  Sternberg.  1958,  62p.  (Technical 
rept.  no.  58-9)  (AFOSR-TN-58-862)  (AF  49(638)382) 

AD  203673;  PB  140141  Unclassified 
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RIC. 01:003;  RIC.  02:001,  002; 
ROC.  06:001 


The  Cartan-Kllling  structure  results  (or  semi-slmple 
Lie  algebras  In  a  sell-contained  manner  are  given.  Hie 
presentation  is  meant  to  give  an  introduction  to  the 
subject  by  the  development  of  the  theory  through  the 
statements  of  theorems  and  lemmas,  and  subsequent 
proofs. 


RIC.01:003 

Rice  Inst.  Dept,  of  Mathematics,  Houston,  Tex. 

CONTINUITY  PROPERTIES  OF  DERIVATIVES  OF 
SEQUENCES  OF  FUNCTIONS,  by  G.  R.  MacLane. 
[1957]  [2]p.  (AF  18(600)1135)  Unclassified 

Published  in  Proc.  Amer.  Math.  Soc.,  v.  8:  897-898, 


A  supplement  to  Dvoretzxy's  generalization  of  a  theorem 
of  Walsh  [Proc.  Amer.  Math.  Soc.,  v.  7:  363-386,  1958] 
is  presented  here.  The  theorem  states:  There  exists 

a  sequence  of  functions  f f ^ ^ ,  fn  (  C1]-*,  "),  with 

lim^  _  _  f n  (x)  *  0,  such  that:  if  Nj  is  any  subsequence 

of  the  natural  numbers  with  the  property  that  there 
exists  a  sequence  x  ,  n,  f  N, ,  satisfying 

l  l 

f'  (x  )  -  0,  and  lim  x  =0, 

“•  ni  n  —  ni 

1  1  1 

then  the  sequence  Nj  complementary  to  (i.e.,  Nj 
contains  exactly  those  natural  numbers  omitted  by  Nj) 
is  infinite  and 

lim  sup  |  lr  (x)ldx  -  * 
n2-  0  n2 

for  every  h  >  0. 


RIC. 02:001 

Rice  Inst.  [Dept,  of  Mechanical  Engineering]  Houston,  Tex. 

EFFECT  OF  VIBRATIONS  ON  THE  YIELD  STRENGTH 
OF  A  LOW -CARBON  STEEL,  by  G.  E.  Nerlll,  Jr.  and 
F.  R.  Brotzen.  Apr.  15,  1957,  I2p.  lllus.  dlagrs.  tables, 
refs.  (Technical  rept.  no.  1)  (AFOSR-TN-57-170) 

(AF  49(638)78)  AD  126463;  PB  131260  Unclassified 

Also  published  in  Proc.  Amer.  Soc.  for  Testing 
Materials,  v.  57:  751-758,  1957. 

Experimental  results  show  that,  when  a  specimen  is 
subjected  to  vibration  in  the  frequency  range  from  15  kc 
to  80  kc.  the  steady  stress  necessary  to  cause  plastic 
deformation  is  appreciably  reduced.  This  reduction  is 
examined  under  different  conditions  of  vibrational 


amplitude,  frequency,  strain,  and  temperature.  It  is 
found  to  be  proportional  to  the  vibrational  amplitude, 
but  Independent  to  the  frequency  of  vibration,  prior 
strain,  and  temperature.  Several  possible  explanations 
for  this  decrease  in  yield  strength  have  been  considered 
on  the  basis  of  dislocation  theory.  A  discussion  and  s 
detailed  picture  of  the  responsible  mechanisms  are 
Included.  (Contractor's  abstract,  modified) 


RIC.02:002 

Rice  Inst.  [Dept,  of  Mechanical  Engineering]  Houston,  Tex. 

THE  EFFECT  OF  VIBRATIONS  ON  ORDERING  IN  A 
COPPER-GOLD  ALLOY,  by  H.  C.  Burghard,  Jr.  and 
F.  R.  Brotzen.  Oct.  1,  1958  [26]p.  lncl.  dlagrs.  table, 
refs.  (Technical  rept.  no.  2)  (AFOSR-TN-58-915) 

(AF  49(838)78)  AD  204584  Unclassified 


Also  published  In  Trans.  Metall.  Soc.  AIME,  v.  215:  863- 
868,  Oct.  1959. 


Experiments  were  performed  to  determine  the  effects 
of  mechanical  vibrations  on  ordering  in  CuAu.  The 
effects  of  5,  10  and  15  kc  vibrations  were  Investigated 
over  a  range  of  ordering  temperatures  of  280*  to  380*C. 
A  decrease  in  the  rate  of  ordering  was  observed  at  all 
frequencies  and  ordering  temperatures.  This  retarding 
effect  is  attributed  to  the  interference  of  moving  dis¬ 
locations  with  growth  of  ordered  domains.  (Contractor's 
abstract) 


ROC.06:001 

Rochester  U.  Dept,  of  Chemical  Engineering,  N.  Y. 

ADHESION  OF  PROTECTIVE  COATINGS  TO  METALS 
BY  TENSILE  TESTS,  by  G.-J.  Su,  T.  R.  Faucett,  and 
B.  Gumowskl.  July  1957,  75p.  lncl.  lllus.  dlagrs.  tables, 
refs.  (AFOSR-TN- 57-496)  (AF  18(600)1187)  AD  136488 

Unclassified 

In  this  study,  tensile  tests  were  made  with  butt  joints, 
using  Al,  brass,  and  steel  as  the  metal  substrates,  and 
various  coating  formulations  and  commercial  resins, 
e.g.,  Shell  YU1B0,  Pitt  Chem  622,  Clear,  Gelva  S55, 
Unlchrome  Primer  AP10,  Pliobond  20,  etc.  Hie  following 
factors  affecting  adhesion  are  considered:  (1)  effect  of 
loading  rate  on  measured  bond  strength;  (2)  surface- 
treatment  effects  on  coating  adhesion  to  Al;  (3)  bond 
strength  as  a  function  of  bond  thickness;  and  (4)  bond 
strength  as  a  function  of  curing  time  for  thermo-setting 
coatings,  e.g.,  Shell  YU1B0.  The  results  of  the  tests  are 
discussed  in  detail. 
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ROC.01:013;  ROC. 02:006-009 


ROC.C1.013 


ROC.02-.007 


Rochester  U.  Dept,  of  Chemistry,  N.  Y. 

FUNDAMENTAL  INVESTIGATIONS  IN  THE  CHEMIS¬ 
TRY  OF  ORGANIC  SULFUR  COMPOUNDS,  by  D.  S. 
Tarbell.  Final  rept.  Dec.  1,  1952-Dec.  1,  1955.  Feb. 
1957,  4p.  (AFOSR-TR-57-15)  (AF  18(600)482) 

AD  120431  Unclassified 

This  report  summarizes  the  work  done  under  this  con¬ 
tract  on  the  following  problems:  kinetics  of  basic  hy¬ 
drolysis  of  some  lactones,  hydrogen  bonding  involving 
the  thiol  group,  the  rearrangement  of  diaryl  thion- 
carbonates  to  diaryl  thiolcarbonates,  free  radical  sub¬ 
stitution  in  3,4-benzpyrene,  the  action  of  base  on  alkyl 
allyl  sulfides,  and  studies  on  thloesters  related  to 
coenzyme  A. 


ROC. 02:006 

Rochester  U.  Dept,  of  Chemistry,  N.  Y. 

REACTION  BETWEEN  METHANOL  AND  BORON  CON¬ 
TAINING  GLASSES,  by  R.  P.  Porter.  May  27,  1957,  2p. 
(AFOSR-TN-57-262)  (AF  18(600)1528)  AD  126560 

Unclassified 


Rochester  U.  [Dept,  of  Chemistry]  N.  Y. 

THE  LIQUID  PHASE  PHOTOLYSIS  OF  DIETHYL 
KETONE  AND  METHYL  ETHYL  KETONE,  by  P. 
Ausloos.  June  15,  1957,  18p.  lncl.  diagrs.  tables,  refs. 
(AFOSR-TN- 57-320)  (AF  18(600)1528)  AD  132391; 

PB  132306  Unclassified 

Also  published  in  Canad.  Jour.  Chem.,  v.  36:  400-409, 
Feb.  1953. 

The  liquid  phase  photolysis  of  diethyl  ketone  has  been 
studied  in  the  temperature  range  from  -35  to  95°C.  The 
CO  quantum  yield  at  95°C  was  found  to  be  close  to  unity. 
At  28°C  decrease  In  Intensity  and  addition  of  heptane  led 
to  a  substantial  increase  of  the  CO  and  the  ethane  yield. 
The  methyl  and  ethyl  ketone  liquid  phase  photolysis  at 
temperatures  between  5  and  75°C  led  to  the  same  obser- 

1/2 

vatlons.  Arrhenius  plots  of  Rg/Rg  (K)  gave  for  both 

compounds  a  value  of  5  kcal/mole.  Gas  phase  studies  In 
the  temperature  range  0  to  60°C  confirmed  the  low  CO 
quantum  yield  reported  previously  and  showed  evidence 
for  disproportionation  and  recombination  reactions  be¬ 
tween  ethyl  and  proplonyl  radicals.  (Contractor’s  ab¬ 
stract) 


Also  published  in  Jour.  Phys.  Chem.,  v.  61:  1260, 

Sept.  1957. 

The  presence  of  B  In  methanol  stored  In  Pyrex  was 
verified  by  measuring  the  emission  caused  by  B  at 
548  m P  with  a  model  D.  U.  Beckman  spectrophotometer 
and  Its  flame  photometer  attachment.  The  presence  of 
trlmethyl  borate  was  verified  by  means  of  the  consoli¬ 
dated  mass  spectrometer  model  21  -620.  The  mass 
spectrogram  of  a  sample  of  anhydrous  methanol  which 
had  been  in  contact  with  Pyrex  was  In  agreement  with 
that  obtained  from  a  sample  of  trlmethyl  borate  obtained 
from  the  Pacific  Coast  Borax  Company,  purified  by 
distillation,  and  that  obtained  from  a  sample  of  methanol 
In  which  boric  acid  was  dissolved.  The  comparison  of 
mass  spectrograms  was  made  on  the  basis  of  1 8  peaks 
whose  ratios  of  mass  to  charge  are  greater  than  the 
largest  ratio  caused  by  methanol.  The  most  prominent 
peaks  lie  at  104,  103,  73,  72,  and  43.  The  flame  photom¬ 
eter  showed  that  alcohol  stored  for  several  months  In 
soft  glass  bottles  contained  0.01  mol-%  B  while  that 
stored  In  Pyrex  contained  0.04  mol-%.  The  mass  spec¬ 
trometer  showed  that  methyl  alcohol  distilled  over  Na 
in  a  Pyrex  distilling  flask  contained  as  much  as  1  mol-% 
of  trlmethyl  borate.  Anhydrous  methanol  vapor  in  contact 
with  Pyrex  produced  varying  amounts  of  trlmethyl  borate. 
The  concentration  reached  as  high  as  12  mol-%  In  the 
course  of  10  hr.  When  such  alcohol  was  photolyzed  with 
a  H  discharge  tube,  varying  amounts  of  products  were 
formed.  Mass  spectrograms  of  a  sample  of  methanol 
which  contained  trimethyl  borate  to  which  small  amounts 
of  water  were  added  showed  that  as  the  water  content 
increased,  the  trlmethyl  borate  content  decreased. 


ROC.02;008 

Rochester  U.  [Dept,  of  Chemistry]  N.  Y. 

REACTIVITIES  OF  ELEC  TRONIC  ALLY- EXCITED 
KETONE  MOLECULES,  by  J.  Helcklen  andW.  A.  Noyes, 
Jr.  June  20,  1957,  lOp.  incl.  refs.  (AFOSR-TN-57-342) 
(AF  18(600)1528)  AD  132415  Unclassified 

A  review  was  made  of  the  reactions  of  excited  ketone 
molecules,  with  Me2CO,  biacetyl,  and  EtjCO  as  examples. 

Mention  was  made  of  the  methods  of  dissociation  of  the 
molecules  and  the  Importance  of  knowing  the  2  quantities 
a,  the  fraction  of  Initially  excited  molecules  which  dis¬ 
sociate  and  <r,  the  primary  quantum  yield.  MejCO, 

blacetyl,  Et^CO,  and  ketone  were  studied  in  the  consider¬ 
ation  of  the  fraction  of  <p  which  Is  due  to  a.  For  all  of 
them,  the  over-all  quantum  yield  (and  probably  the  pri¬ 
mary  quantum  yield)  Increases  with  temperature  although 
the  effect  with  Et^CO  Is  small.  The  effects  of  added  O 

In  this  study  were  also  Included. 


ROC. 02:009 

Rochester  U.  Dept  of  Chemistry,  N.  Y. 

THE  PHOTOLYSIS  OF  ALKYL  ESTERS,  by  P.  Ausloos. 
July  22,  1957,  26p.  lncl.  tables.  fAFOSR-TN-57-410) 
(AF  18(600)1528)  AD  132489  Unclassified 
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An  attempt  has  been  made  to  determine  the  primary 
processes  In  the  gas  and  liquid  phase  photolysis  of 
simple  alkyl  esters.  The  liquid  phase  photolysis  of 
methyl,  ethyl,  n-propyl  and  n-butyl  formate  has  been 
briefly  Investigated.  Besides  the  dissociation  processes, 
two  Intramolecular  rearrangements  were  found  to  occur: 

HCOOR  +  h*  -  CO  +  HOR  I 

*  HCOOH  +  alkene  n. 

Process  I  takes  place  with  approximately  the  same  quan¬ 
tum  yield  for  all  the  formates  studied.  Process  II  occurs 
only  when  there  Is  a  P  hydrogen  In  the  alkyl  group.  An 
Investigation  of  the  gas  and  liquid  phase  photochemical 
decomposition  of  esters  other  than  formates  showed  the 
existence  of  the  following  primary  processes: 

XCOOY  +  hv  =  XCOOH  +  alkene  VI 

=■  CHgCOOY  +  alkene  VH 

=  XCO  +  OY  X 

-  X  +  COOY  XI 

Processes  VI  and  VII  require  P  and  V  hydrogens,  re¬ 
spectively  In  the  Y  and  X  alkyl  groups.  It  was  found  that 
processes  I  and  X  occur  mostly  at  short  wavelength, 
while  the  other  processes  take  place  at  long  wavelengths 
as  well.  (Contractor's  abstract) 

ROC.  .02:010 

Rochester  U.  [Dept,  of  Chemistry]  N.  Y. 

THE  EFFECT  OF  SOLVENTS  ON  THE  LIQUID  PHASE 
PHOTOLYSIS  OF  ALKYL  ESTERS,  by  P.  Ausloos. 

Oct.  8,  1957,  17p.  lncl.  tables.  (AFOSR-TN-57-525) 

(AF  18(600)1528)  AD  136509  Unclassified 

Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  80:  1310- 
1313,  Mar.  20,  1958. 

The  liquid  phase  photochemical  decomposition  of 
several  alkyl  esters  has  been  studied  In  the  presence  of 
neopentane,  n-heptane,  methyl  alcohol,  ethyl  alcohol 
and  ethyl  ether.  An  Investigation  of  the  effects  of  In¬ 
tensity,  temperature  and  concentration  Indicated  that 
several  of  the  primary  processes  were  strongly  sup¬ 
pressed  while  others  remained  unaffected.  A  reaction 
between  the  electronically  excited  ester  molecule  and 
the  solvent  molecule  Is  suggested  to  occur.  (Contrac¬ 
tor's  abstract) 


ROC. 02:011 

Rochester  U.  [Dept,  of  Chemistry]  N.  Y. 

DETERMINATION  OF  MICROGRAM  QUANTITIES  OF 
ETHYLENEGLYCOL,  by  R.  P.  Porter.  Oct.  18,  1957 
[7]p.  lncl.  diagr.  table.  (AFOSR-TN-57-634)  (AF  18- 
(600)1528)  AD  13f620  Unclassified 

In  a  study  of  the  vapor  phase  photolysis  of  MeOH,  an 
analysis  was  made  for  microgram  quantities  of  ethylene 


glycol  in  the  presence  of  formaldehyde.  The  method  of 
analysis  Involves  the  oxidation  of  ethylene  glycol  to 
formaldehyde  by  potassium  periodate,  the  precipitation 
of  excess  periodate  by  AgNOj,  the  precipitation  of  excess 

Ag+  by  NaCl,  and  the  determination  of  formaldehyde  by 
the  method  of  Matsukawa  (Jour.  Biochem.  (Tokyo),  v.  30: 
386,  1939).  If  larger  quantities  of  ethylene  glycol  are 
present,  the  method  of  Hough,  Powell,  and  Woods  (Jour. 
Chem.  Soc.  (London),  4799,  1956)  can  be  used  for  de¬ 
termining  formaldehyde  that  Is  produced  during  the 
periodate  oxidations  of  carbohydrates.  (ASTIA  abstract) 


ROC. 02:012 

Rochester  U.  [Dept,  of  Chemistry]  N.  Y. 

PHOTOCHEMICAL  STUDIES.  LID.  ISOPROPYL 
IODIDE,  by  G.  R.  McMillan  and  W.  A.  Noyes,  Jr.  Nov.  6, 
1957,  17p.  lncl.  diagr.  tables,  refs.  (AFOSR-TN-57-685) 
(Sponsored  jointly  by  Office  of  Naval  Research  and 
Air  Force  Office  of  Scientific  Research  under  AF  18- 
(300)1528)  AD  136681  Unclassified 

Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  80:  2108- 
il  11,  May  5,  1958. 

At  35°C,  mixtures  of  0.4  ml  Iodine  with  EtI,  PrI,  sec- 
Bul,  and  iso-Prl  which  were  Illuminated  with  a  high- 
pressure  mercury  arc  lamp  produced  alkenes  In  the 
ratios  of  1:5:21:22;  the  filter  was  3  mm  Corning  glass 
3484  which  absorbed  wavelengths  below  5070A.  Mel 
yielded  no  detectable  products.  Only  negligible  amounts 
of  hydrocarbons  were  formed  In  thermal  blanks  upon 
Irradiation  of  the  pure  alkyl  iodide.  Propylene  was 
formed  by  the  Illumination  of  I-lso-PrI  mixtures  with 
radiation  filtered  for  4000  to  5510A  or  for  5790A  .  The 
ratio  of  butene-2  to  butene-1  from  sec-BuI  was  3.4  and 
3.7:1.  The  butene -2  was  at  least  85%  the  trans  Isomer. 
The  rate  of  propylene  formation  was  unaffected  by  the 
presence  of  75  mm  of  dry  air.  The  photochemical  de¬ 
composition  of  lso-Prl  was  studied.  H,  CH^,  and  2,  3- 

dimethylbutane  were  not  products  of  the  propylene  yield 
In  the  absence  of  Hg  at  constant  Intensity.  The  rates 
showed  a  decrease  only  after  extended  photolysis.  CjHg 

was  greatly  decreased  In  the  presence  of  added  Iodine, 
especially  at  the  longer  wavelengths,  but  Increased  after 
long  photolysis. 

KOC. 02:013 

Rochester  U.  Dept,  of  Chemistry,  N.  Y. 

REACTIONS  OF  METHYL  RADICALS  WITH  WATER 
ON  QUARTZ  AND  PYREX  SURFACES,  by  P.  Ausloos 
and  J.  Paulson.  Nov.  20,  1957,  5p.  lncl.  table.  (AFOSR- 
TN-57-740)  (AF  18(600)1528)  AD  136725;  PB  135691 

Unclassified 
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Also  published  In  Jour.  Phys.  Chem.,  v.  62:  501-502, 
Apr.  1956. 

The  photolysis  and  radiolysis  of  acetone-d.  have  been 

b 

investigated  in  the  presence  of  water.  The  experiments 
indicate  that:  (1)  CDgH  is  only  formed  when  water  is 

present,  with  as  little  as  0.1  mole  percent  of  water  suf¬ 
ficient  to  cause  the  reaction;  (2)  the  ratio  of  CDj/CD^ 

is  independent  of  water  concentration;  (3)  CD.H/C.D.* 

«J  L  D 

is  practically  independent  of  the  water  and  acetone  con¬ 
centrations  and  the  ratio  increases  with  temperature; 

(4)  the  CDjH/CDj  ratio  falls  off  drastically  at  tempera¬ 
tures  above  100°C  in  the  radiolysis  experiments  but 
does  not  in  the  photolysis  experiments  even  at  tempera¬ 
tures  up  to  195°C;  and  (5)  flaming  out  the  pyrex  and 
quartz  cells  results  in  a  substantial  decrease  of  the 
CDgH/CD^  ratio.  These  results  indicate  that  the  CDgH 

is  formed  on  the  surface.  Result  (3)  above  shows  that 
all  CDg  radicals  reach  the  wall  and  that  abstraction  on 

the  surface  and  rercmblnatl'jr  arc  two  competing  reac¬ 
tions. 


ROC.02:014 

Rochester  U.  [Dept,  of  Chemistry]  N.  Y. 

THE  PHOTOCHEMISTRY  OF  2-HEXANONE  VAPOR,  by 
V.  Brunet  and  W.  A.  Noyes,  Jr.  Oct.  30,  1957,  lOp,  incl. 
table.  (AFOSR-TN-57-741)  (AF  18(600)1528) 

AD  136727  Unclassified 

Also  published  in  Bull.  Soc.  Chim.  (France),  no.  1:  121- 
123,  1958. 

The  photochemical  dissociation  of  2-hexanone  was 
studied  to  determine  whether  this  reaction  occurs  from 
the  upper  singlet  or  triplet  state.  At  room  temperature 
and  at  temperatures  up  to  100°,  propylene,  and  acetone 
quantum  yields  were  about  equal  when  n„  O  was  present. 
At  temperatures  above  100°,  there  were  additional  re¬ 
actions  to  produce  propylene  but  the  acetone  quantum 
yields  remained  constant  up  to  300°.  In  the  presence  of 
O,  the  yields  of  acetone  and  propylene  were  equal  at  all 
temperatures.  Both  yields  were  the  same  as  in  the  ab¬ 
sence  of  O  up  to  100°;  at  150°,  the  acetone  yield  was  the 
same  in  both  the  presence  and  absence  of  O.  The  fact 
that  O  did  not  Inhibit  the  nonfree  radical  dissociation 
of  2-hexanone  into  propylene  and  acetone  together  with 
the  independence  of  the  quantum  yields  on  temperature 
Indicated  that  the  dissociation  occurs  from  an  upper 
singlet  state. 


ROC. 02:015 

Rochester  U.  [Dept,  of  Chemistry]  N.  Y. 

THE  PHOTOCHEMICAL  STUDY  OF  THE  REACTION 
OF  SIMPLE  ALKYL  RADICALS  WITH  OXYGEN,  by 
W.  A.  Noyes,  Jr.  [1957]  [8]p.  incl.  diagr.  table,  refs. 
(Sponsored  Jointly  by  Office  of  Naval  Research  and 
Air  Force  Office  of  Scientific  Research  under  AF  18- 
(600)1528)  Unclassified 

Published  in  Festschrift  Arthur  Stoll,  BirkhaOser, 

Basel  (Switzerland),  1957,  p.  64-71. 

Mechanisms  of  hydrocarbon  oxidation  reactions  are 
complex  and  very  difficult  to  elucidate.  Many  products 
are  formed  from  even  the  simple  hydrocarbons  and 
usually  not  all  products  can  be  determined  quantitatively. 
The  absolute  and  even  the  relative  rates  of  some  of  the 
simple  steps  are  difficult  to  determine.  Photochemistry 
oflei  a  One  possible  means  ut  studying  some  elementary 
steps.  Hie  present  article  explores  this  method 
and  attempts  to  state  the  conditions  under  which  it  can 
be  used.  (Ccrinctor's  abstract! 


ROC. 02:016 

Rochester  U.  Dept,  of  Chemistry,  N.  Y. 

RADIOLYSIS  OF  SIMPLE  KETONES,  by  P.  Ausloos 
and  J.  F.  Paulson.  [1958]  [16]p.  incl.  tables,  refs. 
(AFOSR-TN-5B-253)  (AF  18(600)1528)  AD  154158 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  5117- 
5121,  Oct  5,  1958. 


A  brief  investigation  has  been  made  of  the  liquid  and 
vapor  phase  radiolysis  of  acetone,  methyl  ethyl  ketone, 
and  diethyl  ketone.  The  effect  of  temperature  and 
scavengers  on  the  G-values  of  the  volatile  products  has 
been  interpreted  on  the  basis  of  known  radical  processes. 
In  the  case  ul  aeetone  It  has  been  shown  that  at  least 
85%  of  the  methyl  radicals  are  thermalized  before  ab¬ 
stracting  a  hydrogen  atom  from  acetone.  In  the  liquid 
phase  recombination  products  were  found  to  be  present 
in  appreciable  amounts  and  were  not  removed  by  iodine 

-2 

or  DPPH  at  concentrations  up  to  2.5  x  10  mol/1.  (Con¬ 
tractor's  abstract) 


ROC. 02:017 

Rochester  U.  [Dept,  of  Chemistry]  N.  Y. 

;  ittCTOlSoMEhiZATION  PROCESSES  IN  CYCLIC 
KETONES.  HI.  dl-CAMPHOR],  by  Srinivasan.  May 
8,  1958  [12]p.  incl.  table.  (AFOSR-TN-58-375)  (AF  18- 
(600)15*8)  AD  154282  Unclassified 


>  714  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


AIbo  published  In  Jour.  Amer.  Chem.  Soc.,  ▼.  81:  2604- 


It  has  been  found  that  dl-camphor,  as  a  solution  in  air- 
free  organic  solvents,  lsomerlzes  under  the  Influence 
of  radiation  of  3130A,  to  -campholenlc  aldehyde  (A) 
and  a  ketone  (B).  B  has  been  Identified  as  1,2,2-tri- 
methylcyclopent-3-enyl  methyl  ketone.  Quantum  yields 
for  the  formation  of  carbon  monoxide  and  non-volatile 
products  have  been  obtained  In  three  solvents.  The 
ratio  j  appears  to  be  Influenced  by  the  nature  of 

the  solvent.  It  Is  suggested  that  the  formation  of  B 
from  an  excited  camphor  molecule  proceeds  In  several 
steps  Involving  one  or  more  solvent  molecules.  (Con¬ 
tractor's  abstract) 

ROC. 02:018 

Rochester  U.  Dept,  of  Chemistry,  N.  Y. 

THE  PHOTOLYSES  OF  2-PENTANONE  AND  2- 
PENTANONE-l,l,l,3,3-d5,  by  P.  Ausloos  and  E.  Murad. 

Nov.  25,  1958  [15]p.  lncl.  tables,  refs.  (AFOSR-TN-58- 
529)  (AF  18(600)1528)  AD  158343  Unclassified 

Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  80:  5929- 


Ttie  photolyses  of  2-pentanone  and  2-pentanone-l,l,l, 

3, 3-d  have  been  Investigated  at  long  wavelengths  at 

®  14 

maximum  Intensity  of  3.7  x  10  quanta/cc/sec  and  at 

short  wavelengths.  This  Investigation  was  carried  out 
In  the  temperature  range  25-83*C.  In  this  study,  eth¬ 
ylene  was  found  to  be,  within  experimental  error,  equal 
to  the  acetone  yield.  In  the  experiments  with  the  deuter- 
ated  ketone,  90%  of  the  acetone  formed  was  acetone-d^. 

Secondary  reactions  are  discussed  and  certain  ratios 
of  rate  constants  are  deduced.  (Contractor's  abstract) 

ROC.02-.019 

Rochester  U.  [Dept,  of  Chemistry)  N.  Y. 

THE  PHOTOLYSIS  OF  POLYMETHYLVINYL  KETONE 
AND  PO L YM ETHY LISOPRO  PENYL  KETONE,  by  K.  F. 
Wlssbrun.  July  9,  1958  [18]p.  lncl.  dlagrs.  tables,  refs. 
(AFOSR-TN-58-588)  (AF  18(600)1528)  AD  162111 

Unclassified 

Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  81:  58- 


The  photolysis  of  polymethylvlnylketone  (PMVK)  and 
polymethylisopropenylketone  (PMDC)  was  studied  by 
using  thin  films  of  these  materials.  In  both  cases  the 
effect  of  Irradiation  is  one  of  depolymerlzatloo.  For 
low  dosages  the  effect  on  the  mol  wt  of  PMVK  is  Inde¬ 
pendent  of  temperature,  Incident  Intensity,  and  film 
thickness.  At  higher  dosages,  however,  the  amount  of 


ROC .02:01 8  -  ROC.02:021 


degradation  appeared  to  be  affected  by  film  thickness. 

The  results  Indicate  formation  of  a  double  bond  conju¬ 
gated  with  the  carbonyl  group.  The  quantum  yield  is 
calculated  to  be  0.02.  Upon  photolysis  at  80*C  for  16  hrs, 
the  products  were  determined  by  mass  spectrometrlc 
analysis  to  be  acetaldehyde,  carbon  monoxide,  and 
methane  with  quantum  yields  of  0.06,  0.003,  and  0.0006, 
respectively.  Photolytic  degradation  of  PMK  at  150* 
and  177*C  yields  essentially  the  pure  monomer.  A  clear 
understanding  of  the  mechanism  of  this  process  is  com¬ 
plicated  by  dependence  on  temperature,  mol  wt,  and  on 
diffusion-controlled  termination  reactions. 


ROC  .02:020 

Rochester  U.  Dept,  of  Chemistry,  N.  Y. 

OXYGEN  EFFECTS  IN  PHOTOCHEMICAL  SYSTEMS,  by 
W.  A.  Noyes,  Jr.  [1958]  24p.  lncl.  tables,  refs.  (AFOSR- 
TN-58-591)  (AF  18(600)1528)  AD  162115 

Unclassified 

Presented  at  Internat'l.  Congress  of  Radiation  Research, 
Burlington,  Vt.,  Aug.  11-15,  1958. 

Also  published  in  Radiation  Research,  Suppl.,  v.  1:  164- 
1 M,  1959. 

Oxygen  effects  In  photochemical  systems  have  been 
surveyed  briefly  as  regards  the  following  points:  (1)  re¬ 
actions  of  radicals  with  oxygen;  (2)  reactions  of  excited 
molecules  with  oxygen.  Many  radicals  react  rapidly  with 
oxygen,  but  radicals  which  retain  excess  kinetic  or  vibra¬ 
tional  energy  from  the  primary  process  may  undergo 
certain  reactions  which  are  not  completely  Inhibited. 
These  effects  will  be  most  easily  observed  with  light 
atoms  or  radicals  If  the  energy  is  mainly  kinetic.  Mole¬ 
cules  In  triplet  states  may  react  directly  with  oxygen 
without  dissociating.  In  this  case  oxygen  may  change 
profoundly  the  nature  of  the  primary  process.  (Contrac¬ 
tor's  abstract) 


ROC. 02:021 

Rochester  U.  Dept,  of  Chemistry,  N.  Y. 

THE  PHOTOLYSIS  AND  FLUORESCENCE  OF  ACETONE 
AND  ACETONE-B14CETYL  MIXTURES,  by  J.  Helcklen 
and  W.  A.  Noyes,  Jr.  Sept.  12,  1958  [24]p.  lncl.  dlagrs. 
tables,  refs.  (AFOSR-TN-58-845)  (AF  18(600)1528) 

AD  203335  Unclassified 

Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  81: 
3858-3863,  Aug.  5,  1959. 

The  photolysis  of  acetone  vapor  has  been  redone  at 
3130A  to  very  low  conversions  and  the  fluorescence  and 
photolysis  of  acetone-biacetyl  mixtures  have  been 
studied.  If  blacetyl  Is  present  during  the  photolysis  of 
acetone  at  3 130 A,  an  energy  transfer  occurs  between 
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ROC. 02.022  -  ROC. 02:025 


excited  acetone  molecules  and  blacetyl,  the  acetone 
photodecomposition  and  phosphorescence  are  diminished, 
and  blacetyl  phosphorescence  is  observed.  Since  bi~ 
acetyl  Is  a  reaction  product  of  acetone  photolysis,  the 
quantum  yield  of  acetone  decomposition  decreases  as 
the  time  of  Irradiation  Increases.  The  ratios  of  reac¬ 
tion  products  also  change  with  time  of  irradiation.  A 
detailed  mechanism  Is  presented  for  the  primary 
process  in  acetone  and  for  the  energy  transfer  between 
acetone  and  biacetyl.  (Contractor's  abstract) 


ROC. 02:022 

Rochester  U.  Dept,  of  Chemistry,  N.  Y. 

THE  FLUORESCENCE  OF  BIACETYL  VAPOR,  by  J. 
Heicklen.  Sept.  12,  1658  [16]p.  incl.  diagrs.  table. 
(AFOSR-TN-58-846)  (A F  18(600)1528)  AD  203336 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  81:  3863- 
3866,  Aug.  5,  1656.  (Title  varies) 

The  fluorescence  and  phosphorescence  of  blacetyl  have 
been  studied  at  40*  as  a  function  of  pressure  and  Inci¬ 
dent  wavelength  from  4358A  to  3020A.  A  mechanism 
is  proposed  which  explains  both  the  light  emission  and 
the  photochemistry.  With  incident  radiation  of  3020A 
or  3130A  the  absorption  is  into  a  second  electronic 
state.  This  state  is  converted  to  the  first  singlet  and 
triplet  states,  and  the  same  fluorescence  is  observed 
as  with  Incident  radiation  of  longer  wavelengths.  This 
paper  Is  combined  with  Item  no.  ROC.02:023  and  pub¬ 
lished  as  cited  above.  (Contractor's  abstract) 


ROC.02:023 

Rochester  U.  Dept,  of  Chemistry,  N.  Y. 

THE  FLUORESCENCE  AND  PHOSPHORESCENCE  OF 
ACETONE  VAPOR,  by  J.  Heicklen.  Sept.  12,  1658  [6]p 
inci.  table.  (A FOSR-TN- 58-847)  (AF  18(600)1528) 

AD  203337  Unclassified 


Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  81:  3863- 


3866,  Aug.  5,  1856. 


Light  emission  from  acetone  has  been  studied  with 
incident  radiation  from  2800A  to  3130A.  The  fluores¬ 
cence  efficiency  is  Independent  of  pressure  and  nearly 
independent  of  exciting  wavelength.  The  phosphores¬ 
cence  increases  markedly  with  wavelength  and  with 
pressure  at  short  wavelengths.  With  incident  radiation 
of  3 130 A  and  40‘,  the  phosphorescence  decreases 
slightly  as  the  pressure  increases.  At  63*  the  quench 
is  more  pronounced.  A  complete  mechanlrr.i  is  pre¬ 
sented.  This  paper  is  combined  with  item  no.  ROC. 02: 
022  and  published  as  cited  above.  (Contractor's 
abstract) 


ROC.02:024 

Rochester  U.  Dept,  of  Chemistry,  N.  Y. 

PHOTOCHEMICAL  STUDIES.  LIV.  METHANOL  VAPOR, 
by  R.  P.  Porter  and  W.  A.  Noyes,  Jr.  Sept.  12,  1658 
(24]p.  incl.  diagrs.  tables,  refs.  (AFOSR-TN-58-848) 

(AF  18(600)1528)  AD  203338  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  81:  2307- 


The  principal  products  of  the  photochemical  decompo¬ 
sition  of  methanol  vapor  at  wave  lengths  below  2000A 
are  hydrogen,  formaldehyde,  ethylene  glycol  together 
with  small  amounts  of  carbon  monoxide  and  methane.  By 
use  of  scavengers  and  by  study  of  deuterated  methanol, 
CD^OH,  at  least  two  primary  processes  must  occur: 

(1)  CHjOH  +  hf  -  CHjO  +  H2;  (2)  CHjOH  +  h*  - 
CHjO  +  H.  Other  primary  processes,  including  the  for¬ 
mation  of  hot  methoxy  radicals  and  hot  hydrogen  atoms, 
may  occur  but  conclusive  evidence  for  or  against  them 
could  not  be  obtained.  Secondary  reactions  are  discussed. 
Methoxy  radicals  must,  by  abstraction,  form  CH^OH 

radicals,  and  CHjOH  radicals  must  also  be  formed  by  the 

reaction  H  +  CH,OH  •  CH,OH  +  H,.  (Contractor’s 
abstract) 


ROC  .02:025 

Rochester  U.  Dept,  of  Chemistry,  N.  Y. 

PHOTOISOMERIZATION  PROCESSES  IN  CYCLIC 
KETONEil.  I.  CYCLOPENTANONE  AND  CYCLOPEN- 
TANONE-2,2,5,5-d<,  b>  R.  Srinivasan.  Nov.  12,  1618 

[13]p.  incl.  tables,  refs.  (AFOSR-TN-58-668)  (AF  18- 
(600)1528)  AD  206141  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  81: 
1546-1549,  Apr.  5,  1658. 

4-Pentenal  has  been  identified  as  one  of  the  products  of 
the  vapor  phase  photolysis  of  cyclopentanone  at  3130A. 
Quantum  yields  for  the  formation  of  4-pentenal  have  been 
been  obtained  at  various  temperatures  and  in  the  pres¬ 
ence  of  added  oxygen  and  carbon  dioxide.  The  photolysis 
of  cyclopentanone-2,2,5,5-d^  has  been  found  to  give 

tetradeutero  4-pentenai,  the  structure  of  which  is  most 
probably  CDj  *  CHCHjCDjCHO.  On  the  basis  of  these 

results,  it  is  deduced  that  the  photoisomerization  of 
cyclopentanone  to  4-pentenal  involves  a  direct  transfer 
of  a  hydrogen  atom  from  a  8-carbon  to  the  carbonyl 
group  in  an  excited  state  of  the  ketone  moiecule.  (Con¬ 
tractor's  abstract) 
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ROC  .02:026 

Rochester  U.  Dept,  ol  Chemistry,  N.  Y. 

RADIOLYSIS  OF  CHgCOOCHj  AND  CHjCOOCDg  BY 

COBALT-  30  GAMMA-RAYS,  by  P.  Auslooa  and  C.  N. 
Trumbore.  Dec.  2,  1958,  22p.  lncl.  tables,  refs. 
(AFOSR-TN-58-1067)  (AF  18(600)1528)  AD  207227 

Unclassified 

Aiso  published  in  Jour.  Amer.  Chem.  Soc.,  v.  81:  3866- 


Results  of  studies  on  the  radiolysis  of  liquid  and  gaseous 
CHgCOOCHg  and  CHgCOOCDg  by  cobalt  60  gamma  radia¬ 
tion  are  reported.  Yields  of  the  volatile  radiation  de¬ 
composition  products  have  been  studied  as  a  function  of 
temperature,  dose  and  the  presence  of  added  radial 
scavengers.  A  comparison  of  the  isotopic  hydrogen, 
methane,  ethane  and  dimethyl  ether  species  present  in 
these  products  provides  information  about  possible 
primary  processes,  hot  radical  effects  and  radical  dis¬ 
proportionation  and  recombination  reactions  within  the 
iiquid  "cage."  Recombination  of  methyl  radicals  origi¬ 
nating  from  the  same  parent  molecule  as  well  as  ab¬ 
straction  reactions  between  radicals  in  the  same  cage 
are  postulated  to  explain  the  non- statistical  yields  of 
CHgCDg  and  the  high  yields  of  CHgD  and  CHgOCDg 

in  the  liquid  phase.  (Contractor's  abstract) 

ROC.02:027 

Rochester  U.  Dept,  of  Chemistry,  N.  Y. 

PHOTOISOMERIZATION  PROCESSES  IN  CYCLIC 
KETONES.  II.  CYCLOHEXANONE  AND  2-METHYL- 
CYCLOHEXANONE,  by  R.  Srinivasan.  Dec.  20,  1958 
[13]p.  incl.  table,  refs.  (AFOSR-TN-58-1128)  (AF  18- 
(600)1528)  AD  207973;  PB  139862  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  81:  2601- 
2604,  June  5,  1959. 

5-Hexenal  has  been  identified  as  ^ue  of  the  products  of 
the  vapor  phase  photolysis  of  cyclohexanone  at  3130A. 
Quantum  yields  for  the  formation  of  5-hexenal  have  been 
obtained  as  a  function  of  temperature  and  pressure  and 
in  the  presence  of  oxygen  or  carbon  dioxide.  The  photo¬ 
isomerization  also  occurs  in  the  pure  liquid  phase  and 
in  methylpentane  solution.  The  photolysis  of  2-methyl- 
cyclohexanone  as  a  pure  liquid  apparently  gives  rise  to 
only  one  isomeric  product,  which  is  most  probably 
trans-5-heptenal.  The  photoisomerization  of  these  two 
ketones  closely  resembles  the  corresponding  process  in 
cyclopentanone  and  probably  proceeds  by  the  same 
mechanism.  (Contractor's  abstract) 


ROC. 02:026,  027;  ROC. 03:031-033 


ROC.03:03l 


Rochester  U.  Dept,  of  Physics,  N.  Y. 

THE  CLOSE-PAIR  EFFECT  IN  COSMIC  RAY  STARS 
AT  92,000  FEET,  by  M.  E.  Matsis  and  M.  F.  Kaplon. 
n.d.  3p.  incl.  dlagrs.  [AF  18(600)380]  Unclassified 

A  study  of  the  close -pair  correlation  of  cosmic  ray 
induced  stars  in  a  nuclear  emulsion  has  been  carried  out 
with  inconclusive  results.  The  stars  produced  by  the 
decay  of  thorium  which  is  present  in  the  emulsion  has 
been  used  as  a  comparison.  A  plot  of  the  difference  of 
close-pair  expected  vaiues  and  observed  values  shows 
a  larger  than  expected  occurrence  for  the  star  center 
separation  of  less  than  600u.  If  the  thorium  graph  can 
be  accepted  as  a  criterion  for  randomness,  then  no  close- 
pair  effect  is  observed  in  the  cosmic  ray  stars. 


ROC. 03:032 

Rochester  U.  Dept,  of  Physics,  N.  Y. 

LIFETIMES  OF  t,  AND  Ke  DECAY  MODES,  by  T. 

F.  Hoang,  M.  F.  Kaplon,  and  G.  Yekutleii.  Sept,  5,  1956 
[25]p.  Incl.  dlagrs.  tables,  refs.  (Rept.  no.  NYO  7677) 
(AFOSR-TN-57-441)  (Sponsored  Jointly  by  Atomic 
Energy  Commission  under  AT(30-1)875  and  Air  Force 
Office  of  Scientific  Research  under  AF  18(600)380) 

AD  114573  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Chicago, 
Ill.,  Nov.  23-24,  1956. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  II, 
v.  i:  320,  Nov.  23,  1956. 

Also  published  in  Phys.  Rev.,  v.  105:  278-284,  Jan.  1, 

19if. 

The  proportions  of  the  various  decay  modes  of  K+-mesons 
produced  by  the  2.9  bev  proton  beam  of  the  Brookhaven 
Cosmotron  have  been  investigated  in  two  emulsion  stacks 
separately  exposed  at  different  distances  from  the  target. 
An  analysis  of  the  observed  ratios  of  different  decay 
modes  has  been  made  in  order  to  determine  the  various 
partial  lifetimes  using  the  Kyg  and  Kfg  lifetimes  as  a 

secondary  standard.  The  results  indicate  that  within  ex¬ 
perimental  error  all  the  partial  lifetimes  are  consistent 
with  a  unique  value. 


ROC.03-.033 

Rochester  U.  [Dept,  of  Physics)  N.  Y. 

V.AXIMUM  LIKELIHOOD  ESTIMATION  OF  K+-MESON 
LIFETIME,  by  D.  F.  Dsvis,  T.  F.  Hoang,  and  M.  F. 
Kaplon.  Feb.  25,  1957  [6]p.  inci.  tables.  (Rept.  no. 
NYO  7819)  (AFOSR-TN-57-442)  (Sponsored  Jointly  by 
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ROC.03:Q34  -  ROC.03:037 


Atomic  Energy  Commission  under  AT(30-1)875  and 
Air  Force  Office  of  Scientific  Research  under  AF  18- 
(600)380)  AD  134726  Unclassified 

Also  published  in  Phys.  Rev.,  v.  106:  1049-1050,  June  1, 
1957. 

The  method  of  maximum  likelihood  is  applied  to  the 

observations  of  the  decay  in  flight  of  K. +  and  r+  mesons 

L  -1 

In  emulsion.  The  values  obtained  are  (1.19  ±0.17)  x  10 
-8 

sec  and  (1.06  ±  0.53)  x  10  sec,  respectively.  Possible 
sources  of  error  in  the  application  of  this  method  to  K+ 
beams  In  emulsion  are  discussed. 


ROC.03-.034 

Rochester  U.  Dept,  of  Physics,  N.  Y. 

OBSERVATIONS  ON  THE  #+  -  /  -  e+  ANGULAR 
CORRELATION  IN  NUCLEAR  EMULSION,  by  D.  F. 
Davis,  A.  Engler  and  others.  May  1,  1957  [18]p.  Incl. 
diagrs.  (Rept.  no.  NYO  4842)  (AFOSR-TN-57-443) 
(Sponsored  jointly  by  Atomic  Energy  Commission  under 
AT(30-1)875  and  Air  Force  Office  of  Scientific  Research 
under  AF  18(600)380)  AD  134724  Unclassified 

Also  published  In  Nuovo  Clmento,  Series  X,  v.  6:  311- 
318,  Aug.  1,  1957. 

The  asymmetry  coefficient  characterizing  the  angular 
correlation  in  the  *  -  p-3  decay  has  been  measured  in 
emulsion  as  -0.19  *  0.06  for  a  sample  of  v+-mesons 
produced  at  the  Brookhaven  Cosmotron.  A  discussion 
is  given  concerning  depolarization  effects  In  nuclear 
emulsion. 


ROC.03:035 

Rochester  U.  Dept,  of  Physics,  N.  Y. 

INTERACTION  OF  K  ‘  -MESONS  IN  THE  INTERVAL 
30-65  MEV,  by  T.  F.  Hoang,  M.  F.  Kaplon,  and  R. 
Cester.  June  3,  1957  [S9]p.  incl.  diagrs.  tables,  refs. 
(Rept  no.  NYO  4844)  (AFOSR-TN-57-444)  (Sponsored 
jointly  by  Atomic  Energy  Commission  under  AT(30-1)- 
875  and  Air  Force  Office  of  Scientific  Research  under 
AF  18(600)380)  AD  134725  Unclassified 

Also  published  In  Phys.  Rev.,  v.  107:  1698-1708, 

Sept.  15,  1957. 

A  systematic  study  of  the  scattering  of  1173  definitely 

Identified  K.  -mesons  and  279  T  (including  r')  mesons 
L 

has  been  made  in  the  energy  Interval  30-65  mev  using 

photoemulsion  exposed  to  the  Berkeley  K+- meson  beam. 

All  scatters  of  K* -mesons  having  a  projected  angle 
greater  than  2*  on  the  emulsion  plane  were  recorded  and 


analyzed.  The  results  of  analysis  are  the  following: 

(1)  the  Interaction  properties  of  the  and  r-mesons 

are  essentially  indistinguishable;  (2)  the  coherent  nuclear 

scattering  of  K+-mesons  interferes  constructively  with 
the  Coulomb  scattering;  (3)  In  terms  of  the  optical  model, 
the  best  fit  for  coherent  scattering  corresponds  to  a  real 
potential  of  ~  +  15  mev,  and  the  Inelastic  scattering 
gives  an  Imaginary  potential  of  ~3.6  mev;  and  (4)  charge 
exchange  is  rare  in  this  energy  region:  o(charge  ex- 
change)/o  (incoherent)  <  1/10.  A  tentative  Interpretation 
of  the  results  in  terms  of  lsospin  T  =  0  and  T  »  1  states 
Is  presented.  A  discussion  Is  also  given  on  the  charac¬ 
teristic  features  of  K+- stars.  (Contractor's  abstract) 

ROC  .03:036 

Rochester  U.  [Dept,  of  Physics]  N.  Y. 

SCATTERING  OF  K.  AND  r  MESONS  (Abstract),  by 
L* 

T.  F.  Hoang,  M.  F.  Kaplon,  and  R.  Center.  [1657]  [l]p. 
(Sponsored  Jointly  by  Atomic  Energy  Commission  and  Air 
Force  Office  of  Scientific  Research  under  [AF  18(600)- 
380])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  30-Feb.  2,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2:  20, 
Jan.  30,  1957. 

A  systematic  study  of  the  scattering  of  1175  K  mesons 

L 

and  242  r  and  r’  mesons  has  been  made  In  the  energy 

region  of  20  to  80  mev  using  Bevatron  K+  mesons  re¬ 
corded  in  Ilford  G5  emulsions.  All  scatters  of  K  meson 
having  a- projected  angle  greater  than  2*  in  the  emulsion 
plane  were  analyzed.  A  scattering  is  accepted  as  elastic 
if  no  energy  loss  can  be  detected  on  the  basis  of  Ioniza¬ 
tion  and  range.  The  same  differential  cross  section  of 
elastic  scattering  was  observed  for  K.  and  r  mesons. 

An  attempt  was  made  to  separate  nuclear  scattering 
from  coulomb  scattering  by  means  of  an  energy-dependent 
cutoff.  The  elastic  nuclear  scatterings  thus  found  gave  a 
mean  free  path  of  44(+6,  -4)  cm  for  the  K^  meson  and 

43(+12,  -8)  cm  for  the  r  meson;  their  angular  distribution 
shows  the  characteristic  features  of  a  diffraction  scat¬ 
tering.  The  ratio  of  inelastic  to  elastic  (AE/E  <  10%) 
scatterings  of  K.  and  r  mesons  was  found  to  be  ~  l/ll. 

L 

ROC.  03:037 

Rochester  U.  [Dept,  of  Physics]  N.  Y. 

ON  THE  FLUX  OF  COSMIC-RAY  PARTICLES  WITH 
Z  *  2  AT  V  »  41*N  (Abstract),  by  A.  Engler,  M.  F. 

Kaplon,  and  J.  Klarmann.  [1357]  [l]p.  [AF  18(600)380] 

Unclassified 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1657. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2: 

162,  Apr.  25,  1657. 

A  stack  of  nuclear  emulsions  has  been  exposed  to  the 

2 

cosmic  radiation  under  -6  g/cm  of  matter  at  X  •  41*N. 
Since  at  this  latitude  all  incoming  particles  are  nearly 
relativistic,  ionization  measurements  are  sufficient  to 
determine  their  charge.  Blob-and-gap  measurements 
were  made  on  the  tracks  of  a  particles,  and  8-ray 
counts  on  those  of  particles  with  Z  2  3.  The  obtained 
fluxes  were  presented  and  compared  with  those  of  other 
authors. 

ROC. 03: 038 

[Rochester  U.  Dept,  of  Physics,  N.  Y.] 

PROCEEDINGS  OF  THE  SEVENTH  ANNUAL 
ROCHESTER  CONFERENCE  ON  HIGH  ENERGY  NU¬ 
CLEAR  PHYSICS,  N.  Y.,  Apr.  15-18,  1657,  ed.  by  G. 
Ascoll,  G.  Feldman,  and  others.  N.  Y.,  Interscience 
Publishers  Inc.,  1857,  lv.  lncl.  Ulus,  diagrs.  tables, 
refs.  (In  cooperation  with  Midwestern  Universities  Re¬ 
search  Association,  Wisconsin  U.,  Madison)  [AFOSR- 
TN-58-54]  (Sponsored  Jointly  by  National  Science  Foun¬ 
dation,  International  Union  of  Pure  and  AppUed  Physics, 
Atomic  Energy  Commission,  and  Air  Force  Office  of 
Scientific  Research  under  [AF  18(800)380]) 

Unclassified 

The  purpose  of  this  conference  was  to  bring  together  a 
representative  group  of  active  workers  from  high  energy 
physics  labs,  throughout  the  world  for  an  Informal  and 
complete  discussion  of  the  experimental  and  theoretical 
developments  during  the  previous  year.  The  topics  pre¬ 
sented  are:  (1)  Structure  of  the  Nucleon;  (2)  Pion  Reac¬ 
tions;  (3)  Nucleon- Nucleon  Interaction;  (4)  Theoretical 
Physics;  (5)  High-Energy  ColUsion  Phenomena;  (6) 
Strange  Particle  Interactions;  (7)  Weak  Inteiactlons; 

(6)  Miscellaneous  Topics  (Strange  Particles);  (8) 

Strange  Particles  and  Weak  Interactions;  (10)  Antibaryon 
Phenomenon;  and  (11)  Multiple  Meson  Production. 


ROC. 03:039 

Rochester  U.  Dept,  of  Physics,  N.  Y. 

FLUX  OF  COSMIC-RAY  PARTICLES  WITH  Z  2  2  OVER 
TEXAS,  by  A.  Engler,  M.  F.  Kapion,  and  J.  Kiarmaan. 
[1958]  [33]p.  lncl.  diagrs.  tables,  refs.  (AFOSR-TN- 
58-670)  (AF  18(600)380]  AD  162202  Unclassified 

Also  published  in  Phys.  Rev.,  v.  112:  567-605,  Oct.  15, 

Toss: - 

The  fluxes  of  multiply  charged  cosmic  ray  particles 
were  measured  with  nuclear  emulsions  In  a  high  altitude 


ROC.03:038  -  ROC.03:04l 


balloon  flight.  The  identification  of  or-particles  was 
based  on  "blob-gap"  measurements  while  those  of  ele¬ 
ments  with  Z  2  3  were  based  on  6-ray  densities.  The 
charge  resolution  obtained  was  satisfactory.  To  calcu¬ 
late  the  fluxes  at  the  top  of  the  atmosphere  an  extrap¬ 
olation  procedure  was  used.  Two  sets  of  parameters 
which  account  for  the  interactions  in  the  residual  at¬ 
mosphere,  differing  considerably  as  far  as  their  influ¬ 
ence  on  the  fluxes  of  light  elements  is  concerned,  were 

used.  The  results  (in  particles/m2  sec  sterod)  are: 


Z  =  2 
3  *  Z  4  5 
6  4  Z  4  9 
Z  2  10 


Set  I 

90.6  ±  8.0 
1.68  ±0.32 
5.60  ±  0.58 
2.19  ±0.38 


Set  H 

88.2  ±  8.0 
0.45  ±  0.36 
6.05  ±  0.56 
2.16  ±  0.38 


(Contractor's  abstract) 


ROC  .03:040 

Rochester  U.  [Dept,  of  Physics]  N.  Y. 

K*- MESON  INTERACTIONS  EN  NUCLEAR  EMULSIONS 
(Abstract),  by  D.  F.  Davis  and  M.  F.  Kapion.  [1958] 

(l]p.  (AF  18(600)380]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Ithaca, 

N.  Y.,  June  19-21,  1858. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3:  270, 
June  19,  1958. 

The  interactions  of  K*-mesona  of  energies  up  to  250  mev 
are  being  studied.  A  stack  of  emulsion  consisting  of  80 
pellicles,  each  400  u  thick  and  25  cm  x  8.3  cm  in  area, 


was  exposed  to  the  1 
Berkeley  Bevatron. 


’separated”  K  -meson  beam  at  the 
The  stack  has  the  advantage  that  it 


is  large  enough  to  stop  K  mesons  of  250  mev.  This  al¬ 
lows  the  stopping  particles  to  be  identified  by  tnrtr  char¬ 
acteristic  decay  modes.  The  energy  dependence  of  the 
cross  section  and  of  the  ratio,  charge  exchange  /Inelas¬ 
tic  scatter,  are  presented.  These  results  are  based  on 
the  data  from  about  30  meters  of  track. 


ROC. 03:041 

[Rochester  U.  Dept,  of  Physics,  N.  Y.] 

DETERMINATION  OF  A*  -  Q  VALUE  IN  NUCLEAR 
EMULSIONS,  by  J.  Crussard,  M.  Kapion  and  others  n.d. 
(18]p.  lncl.  diagr.  tables.  [AF  18(600)380;  continued  by 
AF  49(638)303]  Unclassified 

A  systematic  search  for  A*  decays  was  carried  out  In 
emulsions  exposed  to  the  cosmic  radiation.  Careful  at¬ 
tention  was  paid  to  the  problem  of  background  events 
appearing  qualitatively  as  A*  decays  as  well  as  to  biases 
introduced  by  experimental  procedure.  The  Q- value  for 
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ROC. 07:001,  002;  ROC.  08:001; 

ROC.  09:001 

the  A°  decay  was  measured  to  be  36.6  ±  0.4  mev  and 

the  A°  mass  2181.1  «  1  m  .  No  evidence  was  found  for 
e 

the  existence  of  other  neutral  particles  decaying  Into 
i r  +  P  +  Q,  for  Q  <  35  mev,  If  their  abundance  is  com¬ 
parable  to  that  of  the  A°.  (Contractor's  abstract) 


ROC.07:001 

Rochester  U.  Dept,  of  Physics,  N.  Y. 

THE  STRUCTURE  OF  THE  M  DWARF  STARS.  I,  by  D. 
N.  Limber.  [1958]  [24]p.  lncl.  diagrs.  tables,  refs. 

[AF  49(638)52]  Unclassified 

Published  In  Astrophys.  Jour.,  v.  127:  363-386,  Mar. 
1958. 

The  problem  of  the  Internal  structure  of  the  middle  and 
late  M  dwarf  stars  Is  considered,  and  the  discrepancy 
between  theory  and  observation  that  had  been  found  by 
Osterbroclc  for  these  stars  is  reexamined.  A  rediscus- 
slon  of  the  observations  that  relate  to  the  masses,  lu¬ 
minosities,  and  radii  for  the  stars  whose  spectral  types 
range  from  M4  V  to  M8  V  Is  carried  out  on  the  basis  of 
what  are  believed  to  be  the  best  and  most  recent  data; 
and  revised  values  and  probable  errors  for  these  obser¬ 
vational  quantities  are  determined.  The  evidence  Is 
found  to  Indicate  rather  strongly  that  the  bolometric 
corrections  that  are  usually  quoted  In  the  literature 
should  be  reduced  by  at  least  0.3  or  0.4  mag.  for  the 
stars  of  spectral  type  M4  V  and  by  correspondingly 
larger  values  for  the  still  later  spectral  types.  Some 
Indication  Is  also  found  that  the  effective  temperatures 
of  the  middle  and  late  M  dwarfs  are  actually  higher  than 
the  values  usually  quoted.  These  suggested  corrections 
act  to  reduce  significantly  the  discrepancy  between 
Osterbrock's  theory  and  the  observations  and  lend  sup¬ 
port  to  the  view  that  the  middle  and  late  M  dwarfs  are 
completely  convective  insofar  as  their  Interiors  are 
concerned.  (Contractor's  abstract) 


ROC. 07:002 

Rochester  U.  Dept,  of  Physics,  N.  Y. 

THE  STRUCTURE  OF  THE  M  DWARF  STARS.  H,  by  D. 
N.  Umber.  [1958]  [4l]p.  lncl.  diagrs.  tables,  refs. 

[AF  49(638)52]  Unclassified 

Published  In  Astrophys.  Jour.,  v.  127:  387-427,  Mar. 
1958. 

The  theory  of  completely  convective  models  Is  devel¬ 
oped  specifically  for  application  to  the  middle  and  late 
M  dwarfs  In  such  a  way  that  the  effects  of  electron  de¬ 
generacy  are  taken  into  account,  and  the  restrictions 
that  are  set  upon  the  realm  of  applicability  of  these 
models  by  the  effects  of  radiative  transport  and  of  elec¬ 
tron  conduction  are  determined.  Under  rather  general 


assumptions,  the  results  of  the  theory  can  be  expressed 
in  analytical  form.  The  required  formulae  and  equations 
that  describe  these  models  and  that  give  the  criteria  for 
their  applicability  are  derived  for  an  arbitrary  chemical 
composition  in  terms  of  rather  general  expressions  for 
the  rate  of  energy  production  and  for  the  radiative  opaci¬ 
ty.  The  corresponding  convective  models  have  been  con¬ 
structed  for  the  relevant  range  of  values  for  the  masses 
and  radii  and  for  what  appear  to  be  the  best  present  esti¬ 
mates  for  the  chemical  composition,  rate  of  energy  gen¬ 
eration,  and  radiative  opacity.  The  effects  of  the  at¬ 
mospheres  lor  these  models  are  examined  insofar  as 
they  determine  the  mass-luminosity  relation  and  enter 
Into  the  comparison  of  the  theory  of  the  Interiors  with 
the  observations.  The  models  that  have  been  constructed 
have  been  compared  with  the  observational  values  for 
the  masses,  luminosities,  and  radii  for  Kriiger  60  A 
(M4  V)  and  Kriiger  60  B  (M6  V)  that  were  obtained  from 
the  rediscussion  of  the  observations  In  Paper  I,  and 
theory  and  observation  have  been  found  to  be  consistent. 
(Contractor's  abstract) 


ROC. 08:001 

Rochester  U.  Dept,  of  Physics,  N.  Y. 

SOME  CONSIDERATIONS  ON  THE  ANALYSIS  OF  PRI¬ 
MARY  COSMIC  RAY  INTENSITY  EXPERIMENTS,  by  A. 
Engler,  M.  F.  Kaplon,  and  J.  Klarmann.  [1958]  [34]p. 
lncl.  diagr.  refs.  (AFOSR-TN-5B-970)  [AF  49(638)303; 
continuation  of  AF  18(600)380]  AD  205597;  PB  144001 

Unclassified 

Also  published  In  Nuovo  Clmento,  Series  X,  v.  12:  310- 
326,  May  l8,"W9. 

A  discussion  is  given  of  the  procedures  employed  In  the 
analysis  of  primary  cosmic  ray  Intensity  experiments 
and  the  assumptions  Inherent  in  their  use,  with  particu¬ 
lar  emphasis  on  nuclear  emulsion  as  a  detector.  Explic¬ 
it  formulae  for  extrapolation  of  particle  Intensities  for 
various  geometries  employed  In  emulsion  work  are 
given.  Some  discussion  of  geomagnetic  effects  Is  given 
and  data  are  presented  showing  that  the  earth’s  shadow 
cone  Is  not  appreciably  present  at  a  geomagnetic  latitude 
of  40’.  (Contractor's  abstract) 


ROC. 09:001 

Rochester  U.  [Dept,  of  Physics]  N.  Y. 

PROCEEDINGS  OF  THE  1958  INTERNATIONAL  CON¬ 
FERENCE  ON  SEMICONDUCTORS,  ROCHESTER, 
AUGUST  18-22,  ed.  by  H.  Brooks,  H.  B.  G.  Casimlr  and 
others.  N.  Y.,  Pergamon  Press,  Inc.,  1959,  552p.  lncl. 
illus.  diagrs.  tables,  refs.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  18(600)- 
688,  Task  2  and  AF  49(638)396],  Atomic  Energy  Com¬ 
mission,  National  Science  Foundation,  and  Office  of 
Naval  Research)  Unclassified 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Published  In  Jour.  Phys.  Chem.  Solids,  v.  8:  1-552, 

Jan.  1959. 

The  following  topics  were  Included  in  the  conference 
sessions:  Band  Structure,  Lattice  Vibrational  Spectrum, 
Recombination  and  Trapping,  Magnetic  Resonance,  Op¬ 
tical  and  Magneto-optical  Effects,  Galvanomagnetic  Ef¬ 
fect,  Surface  States,  Impurity  Levels,  Transport  Prop¬ 
erties,  Structural  Defects,  Excltons,  and  Thermoelec¬ 
tric  Effects. 


ROC  .04:007 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

FINE  STRUCTURE  IN  THE  EXCITON  BANDS  OF  THE 
ALKALI  HALIDES,  by  K.  Teegarden.  June  1957  [15]p. 
inci.  diagrs.  table.  (AFOSR-TN-57-370)  (AF  18(600)- 
193)  AD  132442  Unclassified 

Also  published  In  Phys.  Rev.,  v.  108:  660-662,  Nov.  1, 
1957. 

New  data  le  presented  on  the  optical  absorption  spectra 
of  evaporated  films  of  KI,  Nal,  Rbl,  NaBr,  and  KBr  in 
the  region  between  1700A  and  2500A.  The  measure¬ 
ments  were  made  at  room  temperature  and  -180°C. 

The  absorption  spectra  of  the  Iodides  reveal  hitherto 
unreported  structure  in  the  fundamental  band  region  of 
the  salts. 


ROC. 04:008 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

PHOTOLYTIC  ACTION  OF  X-RAYS  ON  AgCl  and  AgBr 
CRYSTALS,  by  S.  Tutlhasi.  Oct.  1957  [6]p.  inci.  diagrs. 
(Technical  note  no.  20  under  AF  18(600)688  and  tech¬ 
nical  note  no.  10  under  AF  18(600)193)  AD  136646 

Unclassified 

Attempts  were  made  to  produce  optical  absorption  bands 
in  the  spectral  region  between  400  mu  and  2  mu  In 
AgCi  and  AgBr  crystals  by  x-raylng  the  crystals  at  liq¬ 
uid  nitrogen  temperature.  The  results  were  negative. 
After  7  hr  exposure  the  optical  absorption  was  found  to 
be  70  times  smaller  than  that  of  KCi.  Intermittent  x- 
rays  at  low  temperatures  were  used  with  no  apprecia¬ 
ble  change  In  the  absorption  spectra.  Room  tempera¬ 
ture  x-ray  exposure  produced  a  colloid  band  at  600  mu. 
When  a  5  min  pre-exposure  at  room  temperature  was 
performed  prior  to  a  4  hr  low  temperature  irradiation, 
the  colloid  band  was  again  observed  but  only  after  the  4 
hr  exposure. 

ROC.04.d09 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

ULTRAVIOLET  SENSITIVITY  OF  LEAD  SULFIDE 


ROC .04:007  -  ROC.04:011 


PHOTOCELLS,  by  A.  Smith  and  D.  Dutton.  Dec.  1957 
[10]p.  Inci.  diagrs.  refs.  (Technical  note  no.  11) 
(AFOSR-TN-5B-35)  (AF  18(600)193)  AD  148074 

Unclassified 

Also  published  in  Jour.  Opt.  Soc.  Amer.,  v.  48: 
1007-1009,  Dec.  1958.  (Titie  varies) 

Spectra'  response  measurements  have  been  made  on 
Eastman  Kodalc  lead  suiflde  photocells  in  the  wavelength 
range  0.2  -  2.0u.  The  quantum  sensitivity  is  roughly 
constant  for  wavelengths  greater  than  0.6U,  and  rises 
linearly  with  photon  energy  at  shorter  waveiengths.  The 
Increase  in  quantum  yield  is  attributed  to  secondary  in¬ 
ternal  photoemission.  (Contractor's  abstract) 


ROC. 04:010 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

ANISOTROPY  OF  EDGE  LUMINESCENCE  IN  CADMIUM 
SULFIDE,  by  D.  Dutton.  Jan.  1958  [6]p.  Inci.  diagr. 
(Technical  note  no.  12)  (AFOSR-TN-58-56)  (AF  18- 
(600)193)  AD  148097  Unclassified 

Also  published  In  Jour.  Phys.  Chem.  Solids,  v.  6:  101- 


Observations  were  made  on  the  luminescence  produced 
with  polarized  light  to  obtain  additional  evidence  for  an 
indirect  excitation  mechanism  and  to  provide  some  infor¬ 
mation  on  the  anisotropy  of  the  luminescence  centers  and 
their  distribution  within  the  crystal.  The  observations 
were  made  in  connection  with  an  investigation  of  the  op¬ 
tical  absorption  spectrum  of  CdS.  The  specimen  which 
was  a  single  crystal  in  the  form  of  a  thin  platelet  was 
maintained  at  i)0°K  and  Illuminated  by  monochromatic 
polarized  light.  The  Intensity  and  polarization  of  the  lu¬ 
minescence  were  measured  as  functions  of  wavelength 
and  polarization  of  the  exciting  radiation.  The  resuits 
showed  that  the  emission  at  5205A  was  strongly  polar¬ 
ized,  and  the  component  with  E  vector  perpendicular  to 
the  c-axis  was  6.3  *  0.2  times  as  intense  as  the  parallel 
component.  This  ratio  was  Independent  of  the  polariza¬ 
tion  of  the  exciting  radiation,  Implying  that  the  excitation 
and  emission  processes  are  only  directly  related  and 
may  occur  in  different  states  or  In  different  parts  of  the 
crystal.  The  excitation  spectrum  showed  pronounced 
peaks  coincident  with  absorption  maxima,  Indicating  that 
the  luminescence  efficiency  was  appreciably  higher  near 
the  surface. 


ROC.04:0ii 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

A  SiMPLE  WiDE  RANGE  SPECULAR  REFLECTOME- 
TER.  by  R.  F.  Weeks.  May  i958  flljp.  inci.  iilus.  diagrs 
(Technical  note  no.  13)  (AFOSR-  TN-58-513)  (AF  18- 
(600)193)  AD  i  58324  Unclassified 
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ROC. 04:012  -  ROC.04.015 


Also  published  in  Jour.  Opt.  Soc.  Amer.,  v.  48:  775-777, 
Nov.  1958. 

A  wide  range  absolute  specular  reflectometer  of  simple 
design  has  been  built  to  measure  the  absolute  reflec¬ 
tivity  of  single  crystals  at  liquid  nitrogen  temperature. 
The  basic  design,  theory  of  operation,  and  inherent  lim¬ 
itations  of  the  design  are  discussed  in  terms  of  the 
spectra  and  temperature  regions  attainable.  The  instru¬ 
ment,  built  at  the  Institute  of  Optics  is  shown  as  well  as 
samples  of  measured  reflectivities.  (Contractor's  ab¬ 
stract) 


ROC. 04:012 

Rochester  U,  Inst,  of  Optics,  N.  Y. 

THE  FUNDAMENTAL  ABSORPTION  EDGE  IN  CADMI¬ 
UM  SULFIDE,  by  D.  Dutton.  June  1958,  20p.  diagrs. 
refs.  (Technical  note  no.  14)  (AFOSR-TN-58-545) 

(AF  18(600)193)  AD  158362  Unclassified 

Also  published  in  Phys.  Rev.,  v.  112:  785-792,  Nov.  1, 
1958. 

The  absorption  and  reflection  spectra  of  CdS  have  been 
determined  in  the  temperature  range  90°-340“K  by  pho¬ 
toelectric  measurements  on  single  crystals,  using  polar¬ 
ized  light.  The  temperature  and  frequency  dependence 
of  the  absorption  coefficient  in  the  edge,  over  a  substan¬ 
tial  range  of  absorption  magnitudes,  are  well  described 
by  expressions  of  the  f  orm  o(v)  -  o  txp  [  -fl(E^  -  CT  - 

h^)  AT],  where  the  energy  (E^  -  CT)  is  closely  associ¬ 
ated  with  the  position  of  an  absorption  peak.  For  light 
polarized  with  E  vector  parallel  to  the  crystalline  c-axis, 
there  is  one  such  peak,  at  X4844A  at  90*K;  for  light  po¬ 
larized  with  E  vector  perpendicular  to  the  c-axis,  the 
4 844 A  absorption  Is  again  present  in  about  equal  strength 
and  a  stronger  line  appears  at  X4874A,  shifting  the  ab¬ 
sorption  edge  toward  longer  wavelengths  by  a  corre- 
apunding  amount.  Three  absorption  lines,  or  anarp  bands, 
are  observed  in  the  reflectance  spectrum,  and  corre¬ 
spond  to  absorption  lines  observed  photographically  by 
Gross  and  others.  These  results  are  discussed  in  the 
light  of  the  present  theoretical  picture  of  absorption  in 
insulating  crystals,  and  it  is  noted  that  an  exponential 
absorption  edge  of  this  kind,  characteristic  also  of  other 
ionic  crystals,  cannot  be  adequately  explained  in  terms 
of  existing  models.  (Contractor's  abstract) 


HOC  .04:013 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

A  SIMPLE  PU1.SED  ULTRAVIOLET  LIGHT  SOURCE, 
by  R.  F.  Weeks.  Sept.  1958  [l8]p.  incl.  Ulus,  diagrs. 
(Technical  note  no.  15)  (AFOSlt-TN-58-615)  (AF  18- 
(600)193)  AD  162143  Unclassified 


Also  published  in  Jour.  Opt,  Soc.  Amor.,  v.  49:  429-433, 
May  1959. 

A  pulsing  circuit  to  permit  the  use  of  a  conventional  low 
pressure  "Nester"  hydrogen  arc  as  an  ultraviolet  stim¬ 
ulating  source  for  luminescence  studies  is  described. 

The  pulse  duration  may  be  varied  from  4  msec  to  30 
Msec  with  a  repetition  rate  of  60  per  sec.  There  is  no 
perceptible  variation  of  the  light  form  from  pulse  to 
pulse.  The  rise  time  of  the  pulses  is  20  Msec  and  the 
fall  time,  0.3  Msec.  The  pulsing  circuit  is  assembled 
from  conventional  electronic  components  and  contains 
no  critical  high  frequency  circuits.  The  inherent  spec¬ 
tral  range  and  reliability  of  operation  of  the  Nester 
lamp  are  maintained  and  the  unit  may  be  easily  switched 
to  dc  operation.  The  use  of  this  source  in  kinetics  meas¬ 
urements  Is  discussed  briefly.  (Contractor's  abstract) 


ROC. 04:014 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

RESEARCH  ON  OPTICAL  AND  ELECTRICAL  PROPER¬ 
TIES  OF  SOLIDS,  by  D.  Dutton.  Final  rept.  Sept.  1958, 
bp.  <T»chrlraliKt*  no  16)  (AFOSK-TR-an-lflO) 

(AF  18(600)193)  AD  162214  Unclassified 

The  research  carried  out  during  this  contract  is  sum¬ 
marized  and  abstracts  of  the  reports  and  publications 
issued  under  the  contract  are  presented.  The  work  was 
initially  directed  toward  investigation  of  intergrain  po¬ 
tential  barriers  in  polycrystaUlne  lead  sulfide  photo¬ 
cells,  using  a  microbeam  scanning  technique,  with  a 
view  to  establishing  the  properties  of  such  barriers. 

The  scope  of  the  project  was  later  broadened  to  include 
experimental  studies  of  photoconductivity,  luminescence, 
and  optical  absorption  In  various  materials  Including  the 
alkali  and  silver  halides,  the  thallous  halides,  cadmium 
sulfide,  lead  sulfide,  and  lead  selenide.  (See  item  nos. 
ROC. 04: 001 -ROC. 04:01 3,  ROC. 04:015,  and  ROC.05:012- 
013  in  Vols.  I  and  II  of  this  bibliography.) 


ROC. 04:015 

Rochester  U.  [Inst,  of  Optics]  N.  Y. 

LUMINESCENCE  OF  "PURE"  ALKALI  IODIDES  (Ab¬ 
stract),  by  R.  F,  Weeks  and  K.  Teegarden.  [1958]  [l]p. 
[AF  18(600)193;  conUnued  by  AF  49(638)433] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  hoc.,  Chicago, 
Ill.,  Mar.  27-29,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3:  127, 


Further  measurements  on  the  low  temperature  lumines¬ 
cence  of  "pure"  alkali  Iodides  excited  by  light  in  the  re¬ 
gion  oi  the  fundamental  band  have  been  made.  Previously 
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ROC. 05:020  -  ROC.05:023 


reported  work  on  the  luminescence  of  KI  (item  no. 

ROC. 04:004)  has  been  extended  to  include  measurements 
of  the  lifetime  of  the  luminescence  and  the  temperature 
dependence  of  the  quantum  yield.  A  study  has  also  been 
made  of  the  luminescence  of  "pure"  Rbl.  The  results  of 
this  work  are  discussed  in  terms  of  possible  models  for 
the  electronic  processes  involved  in  the  luminescence. 


ROC. 05:020 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

UN  THE  POSSIBILITY  UF  LUMINESCENT  (QUANTUM 
YIELDS  GREATER  THAN  UNITY  IN  INORGANIC 
CRYSTALS,  by  D.  L.  Dexter.  Apr.  1957,  12p.  (Rept. 
tu.  If)  (AFCSP.-TN-57-172)  (AF 
AD  126466  Unclassified 

Also  published  in  Phys.  Rev.,  v.  108:  630-633,  Nov.  1, 
1957. 

It  is  shown  that  an  excited  sensitizer  can  transfer  its 
energy  simultaneously  to  two  activators,  under  suitable 
conditions,  leading  to  two  emitted  photons  per  incident 
higher  energy  photon.  The  probability  of  this  transfer 
process  is  computed,  and  the  process  is  shown  to  be 
experimentally  feasible.  (Contractor's  abstract) 


ROC  .05:021 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

ON  EXCITON  MODELS  IN  THE  ALKALI  HALIDES,  by 
D.  *<.  Dexter.  Apr.  1957  [23]p.  incl.  diagrs.  refs. 

(Rfc:.t.  no.  17)  (AFOSR-TN-57-198)  (AF  18(600)688) 

AD  126493  Unclassified 

Also  published  in  Phys.  Rev.,  v.  108:  707-712,  Nov.  1, 
1957. 

Tlit.  eonwum  models  lor  excitant  in  Ove  alkali  hiUdee 
are  criticized  as  to  their  goodness  as  zero-order  mod¬ 
els,  Some  new  calculations  on  energies,  oscillator 
strength*.  ard  charge  dlstribuU  j'.s  are  n-ade  will  thr 
models  as  they  are  commonly  used.  It  Is  shown  that  the 
customary  use  of  an  LCAO  (linear  combination  of  atomic 
orbitals)  method  with  the  electron  transfer  model  gives 
qualitatively  incorrect  results,  particularly  for  the  wave 
functions  and  charge  distributions,  results  which  are  not 
even  internally  consistent  with  the  model.  It  is  argued 
that  the  other  model,  an  excitation  model,  gives  at  least 
semlquantitatively  correct  results,  and  is  a  satisfactory 
zero-order  approximation.  Finally,  it  is  shown  that  in 
the  alkali  halides  the  LCAO  method  must  inevitably  be 
an  Inconvenient  one  for  finding  accurate  charge  distri¬ 
butions  and  wave  functions  for  localized  centers.  (Con¬ 
tractor's  abstract) 


ROC.05:022 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

RESISTIVITY  OF  INTERSTITIALS  IN  COPPER,  by  R.  J. 
Potter  and  D.  L.  Dexter.  June  1957  [23)p.  incl.  diagrs. 
tables,  refs.  (Rept.  no.  18)  (AFOSR-TN-57-327) 

(AF  18(600)688)  AD  132399  Unclassified 

Also  published  in  Phys.  Rev.,  v.  108:  677-682,  Nov.  1, 
1957. 

The  residual  resistivity  of  copper  per  atomic  percent  of 
interstitial  atoms  is  computed  in  several  different  mod¬ 
els.  It  ftur.d  that  the  contributions  tturf.  Uit  delict  it 
self  and  from  the  associated  lattice  strain  are  of  com¬ 
parable  magnitude  and  that  the  interference  between 
there  letd*  to  reduce  the  t<  tUsifviiy  A  ate  U><5  CuiU-it 
potential,  Blatt's  computed  phase  shifts,  »nd  an  electron- 
lattice  interaction  constant  are  variously  used  to  calcu¬ 
late  the  scattering  amplitudes.  The  necessary  parame¬ 
ters  are  determined  from  high-temperature  resistivity 
data.  Values  of  about  2  uohm  cm  per  atomic  percent 
are  obtained.  (Contractor's  abstract) 


ROC. 05:023 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

ANISOTROPIC  EFFECTS  IN  OPTICAL  EXCITATION 
OF  EXCITONS  IN  MOLECULAR  CRYSTALS,  by  D.  Fox 
and  S.  Yztsiv.  Sept.  1957,  4lp.  incl.  refs.  (Rept.  no. 

19)  (A  FOSR-TN- 57-597)  (A  F  18(600)688)  AD  136583 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  108:  938-945,  Nov.  15, 
1957. 

The  expression  for  the  energy  of  an  exciton  state  con¬ 
tains  certain  dipole  lattice  sums.  These  sums  are 
strongly  dependent  on  the  direction  of  the  propagation 
vector  of  the  exciton,  even  when  the  magnitude  of  this 
vtcCr  is  very  sm»U.  A»  a  result,  tbs  energy  J  a«.  op¬ 
tically-excited  exciton  may  depend  strongly  on  the  di¬ 
rection  of  propagation  of  the  absorbed  radiation,  If  the 
i  xrilaU'jo  tikes  plje,  e.,  h»rent|y  ever  a  rtyfco  wh.au 
linear  dimensions  are  comparable  with  or  much  larger 
than  a  wavelength.  The  behavior  of  the  lattice  sums 
may  also  introduce  a  dependence  of  the  exciton  polari¬ 
zation  and  of  the  absorption  coefficient  on  the  direction 
of  propagation.  The  magnitudes  of  these  effects  were 
calculated  ior  the  cases  of  the  first  and  second  transi¬ 
tions  of  napthalene  and  of  anthracene.  Experimental  ob¬ 
servations  of  the  extent  to  which  these  effects  occur  could 
provice  information  on  the  dimensions  of  excitation  of 
the  exciton. 
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ROC. 05:024  -  ROC.05:028 


ROC. 05:024 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

EXCITED  STATE  WAVE  FUNCTIONS,  EXCITATION 
ENERGIES  AND  OSCILLATOR  STRENGTHS  FOR 

ARGON  (3p54s).  bv  R.  S.  Knox.  Dec.  1957  [24}p.  incl. 
tables,  refs.  (Technical  note  no.  21)  (AFOSR-TN-57- 
791)  (AF  18(600)688)  AD  148023  Unclassified 

Also  published  in  Phys.  Rev.,  v.  110:  375-381,  Apr.  15, 
1958. 

3 

Solutions  of  the  Hartree-  Fock  equations  for  the  P  and 
1  5 

P  terms  of  argon  (3p  4s)  have  been  obtained.  Wave 
functions  are  tabulated  and  results  of  computations  of 
excitation  energies  and  oscillator  strength  are  pre¬ 
sented.  The  computed  values  for  the  excitation  energies 
are  found  to  agree  with  experimental  values  to  within 
4%.  Predicted  oscillator  strengths  for  absorption  at 
1049A  and  1067A  are  0.66  and  0.16, respectively,  with 
an  estimated  error  of  10  to  20%.  (Contractor's  ab¬ 
stract) 


ROC. 05:025 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

THE  REFRACTIVE  INDEX  AND  FARADAY  EFFECT  IN 
SOLID  SOLUTIONS,  by  D.  L.  Dexter.  Feb.  1958  [18]p. 
ir.cl.  diagrs.  refs.  (Technical  note  no.  22)  (AFOSR- 
TN- 58-286)  (AF  18(600)588)  AD  154190 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  Ill:  119-124, 

July  1,  1958. 

The  change  in  the  index  of  refraction  and  the  magnitude 
of  the  Faraday  effect  are  computed  for  nonmetallic 
c.^stnls  (ut  SulutiuitS)  Ciikitaimiig  .:.tput ItifS  or  colur 
centers.  Both  effects  are  found  to  be  easily  measurable. 
Previous  experimental  and  theoretical  studies  are  com¬ 
pare!  <C otAractur'*  abstract) 


ROC. 05:026 

Rochester  U.  Inst,  of  Optics.  N.  Y. 

EXCITON  STATES  IN  SOLID  ARGON,  by  R.  S.  Knox. 
Apr.  1958,  292p.  incl.  diagrs.  tables,  refs.  (Technical 
note  no.  23)  (AFOSR-TN-58-370)  (AF  18(600)688) 

AD  154276  Unclassified 

The  ground  and  lowest  excited  states  of  a  rare  gas 
crystal  are  treated  in  the  tight -binding  approximation. 
Frenkel  exciton  states  constructed  from  symmetrically 
orthogonalized  states  of  localized  excitation  are  used 
and  intermediate  coupling  of  singlet  and  triplet  states 
is  carried  out  in  order  to  include  atomic  spin-orbit 


interaction.  Expressions  for  energies,  effective  masses, 
and  integrated  absorption  cross  sections  associated 
with  the  lowest  optically  interesting  states  are  obtained 
in  an  approximation  which  considers  overlapping  of 
atomic  wave  functions  through  terms  of  order  equal  to 
the  square  of  the  overlap  in  the  integration  and  which 
neglects  perturbations  by  single  exciton  states  other  than 
the  12  belonging  tu  tl.e  lowest  configuration.  Lattice  vi¬ 
brations  are  not  explicitly  taken  into  account.  The  for¬ 
malism  is  applied  to  solid  argon  using  atomic  Hartree- 
Fock  wave  functions.  Exciton  bands  built  from  certain 
atomic  J  =  2  states  have  appreciable  perturbing  effects 
on  the  optically  interesting  bands,  and  certain  interaction 
terms  which  depend  explicitly  on  overlap  integrals  are 
decisive  in  determining  the  sign  of  the  exciton  effnrUvi 
masses.  The  model  predict.'  two  absorption  lines  in  the 
vicinity  of  9  ev  (±1  ev)  with  a  separation  of  0.2  ev  and  a 
combined  integrated  absorption  cross  section  of  the  order 
6  “1 

of  10  ev  cm  .  The  estimated  computational  error  in 
excitation  energy  arises  in  part  from  difficulties  in 
evaluating  2-  and  3-center  integrals  in  the  presence  of 
large  overlap  and  in  part  from  the  natural  inaccuracy  of 
the  atomic  Hartree-Fock  functions.  Exciton  effective 
masses  are  relatively  insensitive  to  the  direction  of  the 
momentum  vector  k  and  are  of  the  order  of  5  electron 
masses. 

ROC. 05:027 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

THEORETICAL  INVESTIGATIONS  OF  THE  EFFECTS 
OF  IMPERFECTIONS  ON  THE  OPTICAL  PROPERTIES 
OF  SOLIDS,  by  D.  L.  Dexter.  Final  rept.  Aug.  1958,  9p. 
(Technical  note  no.  24)  (AFOSR-TR-58-105)  (AF  18- 
(600)688)  AD  201513  Unclassified 

This  report  summarizes  the  work  performed  on  the 
above  contract  over  a  five-year  period,  on  the  subject 
of  optical  and  electrical  properties  of  solids.  Abstracts 
at.d  lit  statute  references  «rt  presented  lor  the  reports 
and  publications  originating  from  the  contract.  (See 
item  nos.  ROC. 04:006  and  008  and  ROC. 05:001-007, 
0CC-C11,  CIS-017,  arid  01C-CK  in  vrla.  I  and  II  of  this 
bibliography.) 


ROC. 05:028 

Rochester  U.  [Inst,  of  Gpi.cs]  N.  Y. 

OPTICAL  PROPERTIES  OF  SOLIDS,  by  D.  L.  Dexter. 
[1958]  [42]p.  incl.  diagrs.  refs.  [AF  18(600)688;  con¬ 
tinued  by  AF  49(638)432]  Unclassified 

Presented  at  Intemat’l.  School  of  Physics,  Varenna 
(Italy),  July  14-Aug.  3,  1957. 

Published  in  Nuovo  Cimento,  Series  X,  Suppl.,  v.  7: 
245-286,  1958. 
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ROC. 10:001;  ROC. 11:001,  002; 
ROM. 04:001;  ROM.02:002 


This  paper  contains  a  series  of  3  lectures  on  the  subject 
of  the  theory  of  optical  properties  of  non-metallic 
solids.  The  topics  discussed  are:  optical  band-to-band 
transitions,  properties  of  excitons,  and  the  interpreta¬ 
tion  of  optical  properties  of  isolated  imperfections  on 
the  basis  of  the  "  configuration  co-ordinate"  model. 


ROC. 10:001 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

EXCITED  STATE  WAVE  FUNCTIONS,  EXCITATION 
ENERGIES,  AND  OSCILLATOR  STRENGTHS  FOR 

Ne  (2p53s),  by  A.  Gold  and  R.  S.  Knox.  Sept.  1958,  20p. 
incl.  tables,  refs.  (Technical  rept.  no.  1)  (AFOSR-TN- 
58-885)  (AF  49(638)432;  continuation  of  AF  18(600)688) 
AD  204101;  PB  137156  Unclassified 

Also  published  in  Phys.  Rev.,  v.  113:  834-839,  Feb.  1, 
T95SL 

3 

Solutions  of  the  Hartree-Fock  equations  for  the  P  and 

terms  of  neon  (2p53s)  have  been  obtained.  Wave 
functions  are  tabulated  and  results  of  computations  of 
excitation  energies  and  oscillator  strengths  are  pre¬ 
sented.  The  iormer  fall  within  10%  of  experimental 
values.  It  is  found  that  enlarging  the  size  of  the  "in¬ 
variant  core"  used  to  compute  the  excited  state  wave 
functions  has  only  a  small  effect  on  the  predicted 
energies.  The  predicted  oscillator  strength  of  the  736A 
transition  is  0.11,  which  is  in  reasonable  agreement 
with  available  experimental  data  considering  the  large 
uncertainties  in  the  measurements.  The  computed 
diamagnetic  susceptibility  of  the  ground  state  is  -7.4  x 

Iff  6  cm'3  mol,  in  good  agreement  with  experiment. 
(Contractor's  abstract) 

ROC.  11:001 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

HOST  SENSITIZED  LUMINESCENCE  IN  KI:T1,  by 
K.  Teegarden.  Nov.  17,  1958  [ll]p.  incl.  dlagrs. 
(Technical  note  no.  B-2)  (AFOSR-TN-58-917)  (AF  49- 
(638)433;  continuation  of  AF  18(600)193)  AD  204563 

Unclassified 

Host  sensitized  luminescence  has  been  observed  in  a 

single  crystal  of  KI  doped  with  about  one  part  in  10 
of  thallium.  The  quantum  efficiency  of  the  thallium 
luminescence  stimulated  at  room  temperature  by  ir¬ 
radiation  in  the  fundamental  bands  of  KI  was  about  0.1. 
At  93' K  the  thallium  luminescence  is  masked  by  the 
previously  reported  luminescence  of  undoped  KI.  Exci¬ 
tation  and  emission  spe-tra  for  the  room-temperature 
luminescence  are  given.  (Contractor  s  abstract) 


ROC. 11:002 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

TRAPPED  CHARGE  AND  THE  LOW  TEMPERATURE 
LUMINESCENCE  OF  UNDOPED  KI,  by  K.  Teegarden 
and  R.  F.  Weeks,  Nov.  10,  1958  [17]p.  incl.  diagrs. 
(Technical  note  no.  B-l)  (AFOSR-TN-58-918)  (AF  49- 
(638)433)  AD  204562;  PB  137845  Unclassified 

Also  published  in  Jour.  Phys.  Chem.  Solids,  v.  10:  211- 
216,  July  1959. 

New  data  is  presented  on  the  previously  reported  low 
temperature  blue  luminescence  of  undoped  KI.  It  is 
shown  that  the  emission  previously  observed  during 
irradiation  in  the  fundamental  bands  can  also  be  stimu¬ 
lated  by  irradiation  in  the  F.  and  F'  -bands  formed  by 
exposure  to  ultraviolet  light  at  93°K.  The  crystals  dis¬ 
play  a  burst  of  red  luminescence  when  warmed  after 
irradiation  with  light  absorbed  in  the  fundamental  bands 
at  93°K.  No  emission  occurs  upon  irradiation  In  the 
F-band  at  93“TC  if  the  F-centers  have  been  formed  at  a 
temperature  somewhat  above  that  of  the  thermal  burst 
of  red  luminescence.  It  is  suggested  that  the  red  lumi¬ 
nescence  occurs  when  holes  are  released  from  V-centers 
during  warming  and  the  blue  luminescence  is  due  to^the 
recombination  of  electrons  with  trapped  holes  at  93°K. 
(Contractor's  abstract) 


ROM. 04:001 

Rome  U.  School  of  Aeronautical  Engineering  (Italy). 

THEORETICAL  AND  EXPERIMENTAL  ANALYSIS  OF 
COWLING  CONFIGURATIONS  FOR  THE  REDUCTION  OF 
THE  DRAG  ON  A  BODY  OF  REVOLUTION  WITH  LARGE 
CONE  ANGLE,  by  L.  Broglio.  June  1956,  47p.  incl.  illus. 
diagrs.  (SlARgraph  no.  7)  (AFOSR-TR-57-2)  (AF  61- 
(514)816)  AD  115053  Unclassified 

The  possibility  of  reducing  the  total  drag  of  a  pointed 
body  of  revolution  with  large  cone  angle,  using  the  favor¬ 
able  interference  of  a  cowling  ring  is  proved.  Theoreti¬ 
cal  computations  by  the  method  of  characteristics  have 
been  performed  for  both  cases  of  the  body  alone  and  the 
body  with  the  cowling.  Experimental  results  are  shown 
and  discussed  for  various  configurations  and  shapes  of 
the  cowling.  (Contractor's  abstract) 


ROM. 02:002 

Rome  U.  School  of  Aeronautical  Engineering  (Italy). 

EXACT  SOLUTION  FOR  CANTILEVER  PLATES  OF 
WHICHSOEVER  TRAPEZIUM  PLAN  FORM  AND  OF 
VARIABLE  THICKNESS,  by  L.  Broglio.  May  1956,  75p. 
incl.  diagrs.  tables.  (Technical  note  no.  1;  SlARgraph 
no.  6)  ( A FOSR - TN - 57 - 92)  (AF  61(514)888) 

AD  120440  Unclassified 
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ROM.02:003  -  ROM.02:008 


The  subject  of  this  technical  note  is  the  static  analysis 
of  cantilever  variable  thickness  plates  of  whichsoever 
trapezium  planform.  The  general  partial  differential 
equations  of  the  problem  are  reduced  to  an  infinite 
series  of  ordinary  equations:  the  solution  is  obtained 
by  a  chordwise  expansion  in  powers  of  deflection.  If 
the  flexurai  rigidity  of  the  plate  is  chordwise  varying 

with  any  law,  and  spanwlse  varying  with  the  law  xn,  an 
exact  solution  is  attained.  Ail  formulas  providing  the 
solution  are  given,  and  comparison  is  made,  on  numeri¬ 
cal  examples,  between  the  various  orders  at  which  the 
chordwise  expansion  can  be  stopped.  (Contractor's 
abstract) 


ROM.02:003 

Rome  U.  [School  of  Aeronautical  Engineering]  (Italy). 

AN  EXACT  SOLUTION  FOR  FREE  RECTANGULAR 
PLATES  LATERALLY  LOADED,  by  L.  Broglio.  Aug. 
1958,  116p.  incl.  diagrs.  tables.  (Technical  note  no.  2; 
SIARgraph  no.  8)  (AFOSR-TN-57-288)  (AF  61(514)888) 
AD  132359  Unclassified 

The  general  problem  of  the  rectangular  free  plate  of 
constant  thickness,  under  whichsoever  ioad-distribution, 
is  considered  in  this  paper,  it  is  firstly  shown  that 
(1)  any  given  load  distribution  can  be  reduced  to  bound¬ 
ary  loads  and  (2)  that  the  complete  solution  is  reached 
when  six  particular  problems  (symmetric  or  antisym¬ 
metric,  moments  or  reactions,  be  prescribed  by  the 
boundary  condition)  are  solved.  The  solution  of  each 
one  of  the  six  particular  problems  Is  then  developed. 

A  new  procedure  is  here  introduced.  It  consists  In 
satisfying  exactly  one  of  the  boundary  conditions  on  the 
four  sides;  and  then  the  other  one  by  means  of  a  system 
of  linear  equations,  by  methods  of  successive  approxima¬ 
tions  of  very  good  convergence.  A  numerical  example 
developed  for  three  plates  of  different  aspect  ratio  shows 
the  adequacy  of  the  method,  and  the  trend  lr.  the  stress- 
distribution  as  aspect  ratio  increases.  (Contractor’s 
abstract) 


ROM.02:004 

Rome  U.  School  of  Aeronautical  Engineering  (Italy). 

MODELING  TECHNIQUE  AND  THEORY  FOR  AERO- 
ELASTIC  SIMILARITY  IN  BLOW-DOWN  WIND  TUNNEL 
TESTS,  by  L.  Brogilo.  Mar.  1958,  133p.  incl.  iilus. 
diagrs.  tabies.  (Technical  note  no.  3;  SIARgraph  no. 

30)  (AFOSR-TN-58-902)  (AF  61(514)888)  AD  204283; 
PB  137452  Unclassified 

A  general  approach  to  solve  similarity  problems  in 
aeroelastlc  phenomena  for  testing  wing  models  and 
wing-taii  combinations  at  the  biowdown  high  pressure 
wind  tunnel  is  presented.  Theoretical  methods  and  ex¬ 
perimental  devices  to  be  used  are  reported.  The  results 


of  various  series  of  tests  at  M  »  3.01  and  at  two 
8  6 

Reynolds  numbers  of  20-10  and  40-10  on  a  wing  model 
and  on  a  wingtail  combination  for  3  cases  of  different 
materials,  with  the  same  planform,  are  presented.  A 
comparison  with  the  theoretical  values  is  also  pre¬ 
sented.  (Contractor’s  abstract) 


ROM. 02:005 

Rome  U.  School  of  Aeronautical  Engineering  (Italy). 

SOME  CONTRIBUTIONS  TO  THE  HEAT  CONDUCTION 
AND  THERMAL  STRESSES  ANALYSIS  IN  AIRCRAFT 
AND  MISSILE  STRUCTURES,  by  L.  Brogilo.  [1958] 
[48]p.  inci.  diagrs.  refs.  [Technical  note  no.  4;  SIAR¬ 
graph  no.  40]  (AFOSR-TN-58-1006)  (AF  61(514)888) 
AD  206149;  PB  139815  Unclassified 

Presented  at  meeting  of  the  First  Intemat'l.  Congress 
in  Aeronaut.  Sciences,  Madrid  (Spain),  Sept.  8-13,  1958. 

Also  published  in  Advances  in  Aeronaut.  Sciences,  v.  1; 


The  analysis  of  temperature  distribution  for  bodies  sub¬ 
jected  to  kinetic  heating  and  heat  losses  by  radiation  is 
discussed  along  with  the  case  of  boundary  conditions, 
depending  upon  the  time  and  upon  surface  temperature 
distributions.  The  simple  solution  for  the  concentrated 
heat  source  in  a  heterogeneous  body  of  whatever  shape 
Is  found  is  presented  first.  By  considering  a  surface 
layer  of  timewise  and  spacewlse  variable  heat  sources, 
the  so-called  Q-solution  is  obtained.  By  combining  the 
Q-solution  with  the  boundary  conditions,  an  integrodlffer- 
entlal  equation  with  respect  to  time  is  obtained,  which 
can  be  easily  Integrated  step-by-step,  despite  Its  non¬ 
linear  nature.  The  application  of  the  theory  to  the 
hollow  hemisphere  and  to  the  hollow  semicylinder  Is 
then  presented.  It  also  contains,  for  sake  of  comparison, 
the  solution  of  a  classical  two-dimensional  problem,  of 
rather  difficult  analytical  solution,  and  an  evaluation  of 
thermal  stresses.  (Contractor's  abstract) 


ROM. 02:006 

Rome  U.  School  of  Aeronautical  Engineering  (Itaiy). 

HEAT  CONDUCTION  IN  SOLID6  AT  HYPERSONIC 
SPEED,  by  L.  Brogiio.  Oct.  1958  [27]p.  inci.  diagrs. 
table.  (Technical  note  no.  5;  SIARgraph  no.  45;  NATO 
AGARD  repl.  no.  209)  (AFOSR-TN-58-1132)  (AF  61- 
(514)888)  AD  207977;  PB  142980  Unclassified 

Presented  at  Eighth  meeting  of  the  AGARD  Structures 
and  Materials  Panel,  Copenhagen  (Denmark),  Oct.  20- 
25,  1958. 

A  simple  formula  is  obtained  which  relates  directiy 
each  series  coefficient  of  the  temperature  to  the 
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RCS.OltOOl  -  RCS.01:003 


corresponding  series  coefficient  of  the  heat  flow.  In 
tie  field  of  nonlinear  problems,  special  attention  is 
paid  to  the  heat  conduction  problem  for  a  body  whose 
thermal  properties  are  changing  with  temperature. 

Such  a  problem,  by  means  of  a  suitable  change  of  varia- 
vlrx  is  ri  due i'd  t  j  3  similar  prjfclii n  f_r  the  came  body 
with  constant  thermal  properties  and  whose  solution  is 
obtained.  The  results  are  applied  to  the  problem  of 
heat  conduction  at  hypersonic  speeds.  An  exact  expres¬ 
sion  is  found  for  the  trajectory  of  the  body  in  the  atmos¬ 
phere  for  the  case  in  which  gravity  and  centrifugal 
forces  are  neglected.  (ASTIA  abstract) 


Rosemount  Aeronautical  Labs.,  Minneapolis,  Minn. 
see  Minnesota  U.  Rosemount  Aeronautical  Labs., 
Minneapolis,  Minn. 


RCS.OlrOOl 

thuya!  C  ,11.  of  Science  and  Tech.  Dept,  of  Mathematics, 
Glasgow  (Scotland)]. 

A  DIRECT  METHOD  OF  USING  THE  HODOGRAPH 
PLANE  IN  FLUID  DYNAMICS,  by  A.  G.  Mackie.  [1957] 
21p.  (In  cooperation  with  St,  Salvator's  Coll.,  St. 

Andrews  (Scotland))  (AF  61(514)1170)  Unclassified 

Also  published  in  Proc.  Edinburgh  Math.  Soc.,  v.  11: 
107-114,  1958/59. 

A  number  of  problems  in  2-dimensional  incompressible 
flow  in  which  either  the  magnitude  or  the  direction  of 
the  velocity  is  constant  on  sections  of  the  bounding 
streamlines  can  be  solved  by  means  cl  the  conformal 
mapping  of  the  hodograph  plane.  In  this  study,  these 
are  regarded  as  real  boundary  value  problems  for  the 
stream  function  ♦  as  a  function  of  the  velocity  variables. 
In  many  cases  the  solution  can  be  found  with  much  leas 
work  than  is  involved  in  the  use  of  the  Schwarz- 
Cristoffel  transformation.  Further,  this  direct  method 
can  be  extended  immediately  to  solve  analogous  prob¬ 
lems  in  compressible  flow,  whether  the  exact  or  approxi¬ 
mate  (transonic)  equations  of  motion  are  used.  General 
formulas  are  given  for  the  position  coordinates  and  for 
the  drag.  (Contractor's  abstract) 


RCS.01  002 

Poval  Coll,  of  Science  and  Tech.  Dept,  of  Mathematics, 
Glasgow  (Scotland). 

TWO-DIMENSIONAL  SUBSONIC  AND  SONIC  FLOW 
PAST  THIN  BODIES,  by  J.  B.  Helliwell  and  A.  G. 
Mackie.  Oct.  1957  [17]p.  inrl.  diagrs.  (Technical 
now  no  1*  (AfOGRTHVs-Ul)  (AF  MI5MU  1 7c 
AD  152019  Unclassified 

Also  published  in  Jour.  Fluid  Mech.,  v.  3  93-109,  Oct. 
19571 


Hodograph  methods  are  applied  to  determine  the  flow  at 
high  subsonic  and  sonic  velocities  past  two-dimensional, 
thin,  symmetrical  bodies.  The  boundary  value  problem 
for  the  determination  of  the  stream  function  <1,  which 
in  the  present  theory  is  a  solution  of  Tricomi's  equa¬ 
tion  is  £im,  lifted  by  thr  assumptk"  .f  a  free  stream 
breakaway  at  sonic  velocity  from  the  shoulder  of  the 
body.  A  solution  is  obtained  in  terms  of  Bessel  func¬ 
tions.  The  flow  past  a  wedge  of  small  angle  is  discussed 
and  expressions  are  obtained  for  the  pressure  on  the 
nose,  the  drag  coefficient  and  the  width  of  the  wake.  A 
comparison  with  the  corresponding  results  in  the  case  of 
sonic  velocity  derived  by  the  more  complex  analysis  of 
Guderley  and  Yoshihara  (1950)  shows  that  the  present 
simpler  theory  yields  very  similar  values  for  the  pres¬ 
sure  over  the  nose.  The  flow  at  sonic  velocity  past  a 
profile  which  is  a  first-order  perturbation  upon  a  wedge 
profile  is  analyzed  on  the  basis  of  the  same  free  stream- 
Une  theory.  The  flow  pattern  is  obtained  past  an  arbi¬ 
trarily  specified  body  by  an  application  of  the  Hankel  in¬ 
version  theorem,  and  an  expression  is  deduced  for  the 
drag.  (CorAr&efuT 's  abstract) 


RCS.01:003 

Royal  Coll,  of  Science  and  Tech.  Dept,  of  Mathematics, 
Glasgow  (Scotland). 

TWO-DIMENSIONAL  FLOW  PATTERNS  AT  HIGH  SUB¬ 
SONIC  SPEEDS  PAST  WEDGES  IN  CHANNELS  WITH 
PARALLEL  WALLS,  by  J.  B.  Helliwell.  Sept.  6,  1957 
[22]p.  incl.  diagrs.  (Technical  note  no.  2)  (AFOSR- 
TN-58-294)  (AF  61(514)1170)  AD  154203 

Unclassified 

Also  published  in  Jour.  Fluid  Mech.,  v.  3:  385-403,  Jan. 
19551 

Investigations  are  made  of  the  plane  flow  of  an  inviscid 
isentropic  gas  at  high  subsonic  and  sonic  speeds  past 
a  finite  wedge  of  small  angle  set  at  zero  Incidence  in  a 
channel  with  parallel  walls.  Hodograph  methods  are  ap¬ 
plied  to  the  determination  of  the  stream  function,  which, 
under  the  usual  transonic  approximation,  is  a  solution 
of  Tricomi's  equation.  A  brief  summary  is  given  of  the 
derivation  of  the  fundamental  solution  of  this  equation  in 
terms  of  Bessel  functions.  Two  models  of  the  flow  pat¬ 
tern  are  discussed.  The  model  of  Cole  is  examined  with 
the  sonic  line  from  the  shoulder  extending  completely 
across  the  channel  at  right  angles  to  the  wall.  The  Hel- 
liwell-Mackie  model  is  taken  in  which  there  is  a  free 
stream  breakaway  at  sonic  velocity  from  the  shoulder  of 
the  wedge  and  the  velocity  far  downstream  may  be  either 
uniformly  subsonic  or  sonic.  Values  are  obtained  for  the 
drag  coefficient  in  both  cases  and  a  high  degree  of  both 
qualitative  and  quantitative  agreement  is  found.  On  the 
hasis  of  the  free  streamline  theory  explicit  formulas  are 
given  relating.  In  terms  of  the  channel  width  and  up¬ 
stream  Mach  number,  the  drag  of  the  wedge  in  the  chan¬ 
nel  to  that  of  the  same  wedge  in  the  free  stream. 
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RCS.  01:004-006;  ROY.  02:001 


Attention  is  drawn  to  certain  properties  of  plane  jet 
flows  that  may  be  deduced  from  the  investigation  of  the 
flow  with  free  stream  breakaway  past  a  wedge  in  a  chan¬ 
nel.  (Contractor's  abstract) 


RCS.01:004 

[Royal  Coll,  of  Science  and  Tech.  Dept,  of  Mathematics, 
Glasgow  (Scotland)]. 

THE  CALCULATION  OF  THE  DRAG  IN  PROBLEMS 
SOLVED  BY  THE  HODOGRAPH  METHOD,  by  A.  G. 
Mackie.  Feb.  1958  [3]p.  (Technical  note  no.  3) 
(AFOSR-TN-58-604)  (AF  61(514)1170)  AD  162129 

Unclassified 

Also  published  In  Philosophical  Mag.,  v.  3:  140-142, 

Feb.  1958. 

Explicit  formulas  are  found  for  the  total  drag  on  a  class 
of  obstacles  placed  In  a  uniform  stream  of  an  lnviscid 
fluid  when  the  stream  function  Is  given  in  terms  of  the 
velocity  variables.  The  formulas  are  given  for  incom¬ 
pressible  flow  and  for  the  exact  equation  of  compressi¬ 
ble  flow.  (Contractor's  abstract) 


RCS.01-.005 

Royal  Coll,  of  Science  and  Tech.  Dept,  of  Mathematics, 
Glasgow  (Scotland). 


RCS.01:006 

[Royal  Coll,  of  Science  and  Tech.  Dept,  of  Mathematics, 
Glasgow  (Scotland)]. 

THE  SOLUTION  OF  BOUNDARY -VALUE  PROBLEMS 
FOR  A  GENERAL  HODOGRAPH  EQUATION,  by  A.  G. 
Mackie.  [Aug.  1958]  23p.  refs.  (In  cooperation  with 
St.  Salvator's  Coil.,  St.  Andrews  (Scotland))  (AF  61- 
(514)1170)  Unclassified 

Published  in  Proc.  Cambridge  Philos.  Soc.  (England), 
v.  54:  538-553,  Oct.  1958. 

In  this  mathematical  study,  the  solution  is  found  for  cer¬ 
tain  boundary -value  problems  appropriate  to  the  flow 
of  an  lnviscid,  compressible  fluid  past  a  wedge-shaped 
profile.  The  most  general  hodograph  equation  In  the 
form 

a2^  a2* 

— s  +  k(o)  — k  =0  Is  used.  Expressions  are  found  for 

?,oZ  aez 

the  position  coordinates  and  the  drag.  The  resulting  so¬ 
lutions  are  then  discussed  for  functions  k(u)  appropri¬ 
ate  to  Chaplygin's  equation,  Tricoml's  equation,  and  the 
equation  of  Tomotik  and  Tamada.  The  case  of  Helmholtz 
flow  ast  a  wedge  with  sonic  velocity  upstream  is  treat¬ 
ed  in  detail,  and  the  resulting  expressions  for  the  drag 
enable  an  estimate  to  be  made  of  the  error  which  results 
in  using  approximations  to  Chaplygin's  equation.  (Con¬ 
tractor’s  abstract) 


AN  APPLICATION  OF  THE  WEBER-ORR  TRANSFORM 

TO  THE  PROBLEM  OF  TRANSONIC  FLOW  PAST  A  ROY.02:001 

FINITE  WEDGE  IN  A  CHANNEL,  by  J.  B.  Helllwell. 

[1958]  [5]p.  lncl.  diagrs.  [Technical  note  no.  4]  [Royal  Inst,  of  Tech.,  Stockholm  (Sweden)]. 

(AFOSR-TN-58-1037)  (AF  61(514)1170)  AD  206486 

Unclassified  THE  TRANSITION  PROCESS  AND  OTHER  PHENOMENA 

IN  VISCOUS  FLOW,  by  E.  R.  Lindgren.  Jan.  1957,  169p. 

Also  published  In  Proc.  Cambridge  Philos.  Soc.,  v.  54:  incl.  ilius.  diagrs.  tables,  refs,  (AFOSR-TN-57-290) 

391-395,  July  1958.  (AF  61(514)1202)  AD  132361  Unclassified 


The  flow  around  an  angle  placed  symmetrically  in  a 
channel  of  constant  width  Is  treated,  and  the  length  of 
the  sides  of  the  angle  is  taken  as  finite.  It  is  assumed 
that  the  flow  line  which  follows  one  of  the  sides  of  the 
angle  Is  continued  by  a  jet  line  at  constant  velocity.  The 
flow  Is  subsonic  everywhere,  but  the  angle  is  small;  and 
the  velocities,  at  the  upper  infinity  and  at  the  lower  In¬ 
finity,  are  related  to  the  critical  velocity.  It  Is  possible 
to  make  a  study  legitimately  within  the  framework  of  the 
theory  of  small  perturbations  of  a  transonic  flow:  one 
ought  to  look  for  a  solution  of  a  Tricoml  equation  in 
the  plane  of  the  hodograph  suiting  conditions  with  suita¬ 
ble  limits.  This  method  of  solution  is  related  to  that 
of  an  integral  equation  that  can  be  explicitly  resolved 
In  this  caer  (Math.  Rev.  abstract) 


Also  published  In  Arkiv  fBr  Fyslk,  v.  12:  1-169,  1957. 

An  account  is  presented  of  some  experiments  on  the 
transition  process  and  other  phenomena  of  liquid  flow, 
conducted  mainly  In  cyilndrlcsil  tubes  using  bentonite 
sols.  Included  are  discussions  on  investigation  of  the 
properties  of  these  bentonite  sols;  pressure-drop  meas¬ 
urements  and  visual  observations  to  confirm  Schiller's 
and  Blnnie's  results  on  the  transition  from  laminar  to 
turbulent  flow;  visual  studies  of  some  effects  of  various 
protuberances  in  tube  flow;  simultaneous  observations 
of  the  transition  process  at  various  pairs  of  locations 
along  long  cylindrical  tubes;  and  studies  of  the  onset  of 
turbulence  by  means  of  simultaneous  pressure-drop 
measurements  at  several  locations  along  long  cylin¬ 
drical  tubes. 
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ROY.02:002 

Royal  Inst,  of  Tech.,  Stockholm  [(Sweden)]. 

TURBULENT  FLASHES,  by  I!.  Faxfin.  [1958]  [2]p.  Incl. 
diagrs.  [AF  61(514)1202]  Unclassified 

Published  in  Arkiv  f5r  Fyslk,  v.  i3:  235-236,  1958. 

A  comment  is  given  on  the  transition  from  toroidal 
vortices  at  inlet  to  a  sequence  of  turbulent  "flashes", 
moving  with  sligntly  less  than  the  mean  velocity  of  flow 
down  a  pipe  of  diameter  6  to  12  mm,  wlt’.i  long  stretches 
of  laminar  flew  In  between. 


RUT.  04: 001 

Rutgers  U.  Coll,  of  Engineering,  New  Brunswick,  N.  J. 

EARLY  DETECTION  OF  MICROCRACKS,  by  J.  J. 

Slade,  Jr.  and  A.  Szrajer.  Progress  rept.  no.  5,  Dec.  1, 
1957-Feb.  28,  1958.  Mar.  14,  1958,  lip.  diagrs. 
(AFOSR-TN-58-252)  (AF  49(638)17)  AD  154155 

Unclassified 

A  general  expression  is  given  for  the  rocking  curve 
associated  with  the  n  -  [h,  k,  1]  family  of  planes: 

r  (}  ,n)  =  K/(P2  +3  2)  (022  +  32)  (»2  +  l2). 

Errors  in  the  locations  of  the  atoms  are  cumulative  and 
are  usually  not  known  a  priori.  A  scheme  of  computa¬ 
tion  is  presented  for  expressing  in  terms  of  measur¬ 
able  quantities  associated  with  Jie  rocking  curves.  Ele¬ 
ments  of  the  Cauchy  function  are  related  to  the  moments 
of  tho  truncated  rocking  curve.  Finally,  Ag  single  crys¬ 
tals,  showing  no  substructure  by  the  Lane  method,  have 
been  selected  for  a  preliminary  investigation  of  rock¬ 
ing  curves.  They  are  being  examined  by  a  double  crys¬ 
tal  diffractometer. 


RUT.01-.003 

Rutgers  U.  [Dept  of  Mathematics]  New  Brunswick,  N.  J. 

UNIQUENESS  OF  MULTIPLE  TRIGONOMETRIC  SE¬ 
RIES,  by  V.  L.  Shapiro.  Jan.  31,  1957,  22p.  (AFOSR- 
TN-57-51)  (AF  18(600)1595)  AD  115090 

Unclassified 

Also  published  in  Ann.  Math.,  v.  66:  467-480,  Nov.  1957. 

Two  theorems  are  proved  on  the  uniqueness  of  multiple 
trigonometric  series.  I.  Given  the  multiple  trigonomet¬ 
ric  series  (P)  -  E  a  e  ^m,x)  where  the  a  are  arbitrary 
m  m 

m 

complex  numbers;  suppose  that  (1)  R_i<|m  I  sr  ^am  '  ’ 


o(R)  as  R  (2)  f*(x)  and  ft(x)  are  finite  for  all  x, 

(3)  am  =  a  ,  and  (4)  f„(x)*A(x)  where  A(x)  is  In  L1  on 
T  ;  then  2.  (x)  is  in  L1  on  T  and  (P)  is  Its  Fourier 

series,  n.  Given  the  same  series,  let  W  be  a  set  of 

measure  zero  on  T  and  let  q  be  a  point  on  T  not  In  W; 

n  n  ’ 

suppose  that  (1)  I  la  1  ■  o(R)  as  R  -*>, 
R-l<lml*R  m 

f*(x)  and  ft(x)  are  finite  for  x  in  Tn*q,  (3)  f*(x)  =  f^(x) 

for  x  in  T  -(W+q),  and  (4)  f,(x)  is  in  L*  on  T  ;  then 

(P)  is  the  Fourier  series  of  f^(x).  Tr  designates  the 

,,  .  _  i(m,x)-lmlt 

n-dlmensionai  torus,  f*(x)  =  lim  sup{-0  i  ame  ’ 

m 

=  iim  supt_^R(I)+i  lim  sup^  I(Z),  and  f„(x)  designates 

the  corresponding  lim  ■  as  t  -  0.  Theorem  I  is  a 
direct  anaiog  of  Verblunsky's  (A.  Zvgmund,  Trigono¬ 
metric  series,  Warsaw,  1935,  p.  297)  theorem  in  one 
dimension,  and  is  a  best  possible  result.  Theorem  n 
is  faise  in  one  dimension.  Condition  1  cannot  be 
changed  to  0(R)  as  R  In  2  dimensions  this  Is 
illustrated  by  the  Fourier-Stieltjes  series  of  the  meas¬ 
ure  on  Tg  which  has  unit  mass  at  the  origin  and  is  zero 

elsewhere. 


RUT.0 1:004 

Rutgers  U.  [Dept,  of  Mathematics]  New  Brunswick,  N.  J. 

THE  DIVERGENCE  THEOREM  WITHOUT  DIFFEREN¬ 
TIABILITY  CONDITIONS,  by  V.  L.  Shapiro.  May  7, 
1957,  3p;  (AFOSR-TN-57-232)  (AF  18(600)1595) 

AD  126529  Unclassified 

Also  published  in  Proc.  Nat'l.  Acad.  Sciences,  v.  43: 
4li-4li,  May'  1947. 

The  differentiability  conditions  stated  previously  (On 
Green's  Theorem,  Jour.  London  Math.  Soc.  1957)  are 
eliminated.  The  resuits  are  true  in  k-dlmenslonai 
Euciidean  space,  k  *  2  when  proper  consideration  is 
given  to  the  boundary  of  the  domain  of  the  theorem. 

Let  Dj  be  an  open  set  in  the  plane.  Let  X  »  (x,y)  and 

iet  C(x,t)  equai  the  circumference  of  the  circle  with 
radius  t  and  center  X;  define  the  divergence  of  the  con¬ 
tinuous  vector  field  V(X)  *  [A(X),  B(X)]  at  the  point 

X  in  D,  as  the  iimit  of  (nV'j-n,  „Adv-Bdx  as  t  -  0 
O  1 

if  this  iimit  exists  and  is  finite.  Under  these  conditions 
the  limit  is  dlv  V(XQ).  Theorem  Let  D  be  a  bounded 

domain  in  the  (x,y)-piane  and  let  C  be  its  boundary.  Let 
E  be  a  ciosed  set  of  iogarithmic  capacity  zero  contained 
in  D  +  C.  Suppose  that  (i)  the  boundary  consists  of  one 
of  several  simple  closed  rectifiable  curves,  (2)  the 
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vector  Held  V(X)  =  (A(x),  B(x)]  is  defined  and  continu¬ 
ous  in  the  closure  D  -  D  +  C,  (3)  at  each  point  Xq  of 

D  -  DE,  dir  V(Xq)  exists,  and  (4)  dir  V(X)  Is 

Lebesgue  integrable  on  D;  then  Jc(A(X)dy  -  B(X)dx]  = 

JD  dir  V(X)dX,  The  theorem  is  proved  by  observing 

that  the  following  lemma  in  double  trigonometric 
series  holds:  Let  A(X)  and  B(X)  be  continuous  periodic 
function  of  period  2w  in  each  variable  with  respective 

double  Fourier  series  Xa  e1^4’3^  and  Ib„e1^M,X^. 

M  M 

Let  the  vector  field  V(X)  =  (A(X),  B(X)];  suppose  div 
V(Xq)  exists  and  is  finite;  then  lim  I  i(maM  + 

z-0+ 

rib  ) M^z  _  div  V(X  ).  M  «  (m,n)  represent 
«1  0 

2  2  2 

the  Integral  lattice  points  in  the  plane,  I M I  *  m  +  n  , 
and  (M,X)  »  mx  +  ny. 


RUT.01:005 

Rutgers  U.  [Dept,  of  Mathematics]  New  Brunswick,  N.  J. 

THE  DIVERGENCE  THEOREM  FOR  DISCONTINUOUS 
VECTOR  FIELDS,  by  V.  L.  Shapiro.  Sept.  11,  1957, 

28p.  lncl.  refs.  (AFOSR-TN-57-569)  (AF  18(800)- 
1595)  AD  136554;  PB  135089  Unclassified 

Also  published  in  Ann.  Math.,  v.  68:  604-628,  Nov.  1958. 

The  notation  is  as  follows:  X  •  (x,y)  and  C(XQ,t)  is  the 

circumference  of  the  circle  with  center  X  and  radius  t. 

o 

V(X)  =■  (A(X),  B(X)]  Is  a  continuous  vector  field  In  the 

the  neighborhood  of  X  ,  and 

o 

div*V(X  l-limsupi-J  A(X)dy  -  B(X)dx.  A 

0  t-0  »t  MXQ,t) 

similar  definition  is  given  for  dlvtV(X  ).  If  dlv^  -  div* 
is  finite,  this  common  value  is  div  V(XQ).  D  is  a 

bounded  domain  in  the  plane  with  a  simple  closed  rec¬ 
tifiable  curve  C  as  its  boundary,  and  Z  is  a  closed 
set  of  measure  aero  contained  in  the  Interior  of  D. 

With  respect  to  Z,  the  class  of  vector  fields  Cj  Is 

defined  as  follows:  V(X)  Is  in  C,  if  (1)  V(X)  Is  con- 

2  2 

tinuous  in  D  +  C  -  Z,  (2)  V(X)  Is  in  L  on  D,  (3)  div, 
and  div*  are  finite  In  D-  Z,  and  (4)  div  V(X)  exists 

almost  everywhere  in  D  and  Is  In  L1  on  D.  Z  Is  said 
to  be  a  negligible  set  for  the  divergence  theorem  if  V 
Is  In  Cz  implies  that  the  divergence  theorem  holds 

for  V  with  respect  to  D:  J"c  A(X)dy  -  B(X)dx  = 

JD  div  V(X)dX.  The  principal  result  of  the  analysis  Is 


the  following  theorem:  A  necessary  and  sufficient  con¬ 
dition  that  Z  be  a  negligible  set  for  the  divergence 
theorem  is  that  Z  be  of  logarithmic  capacity  zero. 


RUT.01:006 

Rutgers  U.  [Dept,  of  Mathematics]  New  Brunswick,  N.  J. 

THE  CONJUGATE  FOURIER-STIELTJES  INTEGRAL  IN 
THE  PLANE,  by  V.  L.  Shapiro.  Oct.  27,  1958  [4]p. 
(AFOSR-TN-58-935)  (AF  18(600)1595)  AD  232552; 

PB  145741  Unclassified 

• 

Also  published  in  Bull.  Amer.  Math.  Soc.,  v.  65:  12-15. 
Jan.  1959. 

The  following  theorem  is  proved:  Let  K(x)  be  a  planar 
Calderon-Zygmund  kernel  in  class  Lip  (or, 2),  4  <  or  <  i, 
and  let  k(y)  be  its  principal-valued  Fourier  transform. 
Let  F  be  a  countably  additive  set  function  defined  on  the 
Borel  sets  of  the  plane  of  finite  total  variation  and  let 
f  be  the  Fourler-Stleltjes  transform  of  F.  Then 

e~'y^Re1(y,x)  f(y)  k(y)  dy  tends  to  a  finite  limit  al¬ 
most  everywhere  as  R-— .  (Contractor’s  abstract) 


RUT.03:002 

Rutgers  U.  Dept,  of  Physics,  New  Brunswick,  N.  J. 

HIGH  NEGATIVE  NUCLEAR  POLARIZATIONS  IN  A 
LIQUID,  by  L.  H.  Bennett  and  H.  C.  TDrrey.  Aug.  8, 
1957  [7]p.  incl.  dtagrs.  (AFOSR-TN-57-488)  (Also 
bound  with  Its  Eleventh  Annual  Research  Report,  Jan.  1, 
1954)  (AF  18(603)6)  AD  136550  Unclassified 

Also  published  in  Phys.  Rev.,  v.  108:  499-500,  Oct.  15, 

tsty: - 

Negative  nuclear  polarizations  of  the  proton  spins  of  up 
to  65  times  the  equilibrium  value  were  observed  In  a 
simultaneous  nuclear  magnetic  resonance  experiment 
where  the  electron  spin  resonance  (ESR)  was  partially 
saturated  In  a  solution  of  Na  and  naphthalene  in  1,2- 
dlmethoxyethane.  This  was  named  an  inverted  Over- 
ha  user  effect  (Phys.  Rev.,  v.  92:  411,  1953).  The  ESR 
of  the  Ionic  free  radical  formed  from  an  electron  in  the 
naphthalene  solution  was  detected  by  means  of  an  am¬ 
plitude  bridge  at  500  me  in  a  steady  field  of  17.8  oer. 

In  the  same  field  the  proton  r  esonance  of  the  solvent 
ether  was  observed  at  76.8  kc  with  a  modified  Pound- 
Watkins  spectrometer.  Small  sine  wave  modulation  of 
the  field  at  200  c/sec  provided  the  derivative  of  the  ab¬ 
sorption  curve  which  was  monitored  by  a  phase  sensi¬ 
tive  lock-ln  detector.  Simultaneously  the  ESR  was  par¬ 
tially  saturated  by  the  application  of  a  large  50-mc 
voltage  across  a  2-turn  coi’..  The  experimental  values 
of  nuclear  polarization  were  plotted  as  a  function  of  the 
degree  of  saturation  of  the  ESR.  A  very  small  degree  of 
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saturation  of  the  ESR  caused  the  depolarization  of  the 
nuclei.  High  saturation  levels  of  ESR  caused  the  proton 
polarization  io  increase  in  the  negative  direction.  When 
negative  polarization  was  achieved  the  detection  of  the 
NMR  was  by  stimulated  emission,  indicating  that  the 
Overhauser  effect  could  be  used  for  a  low-mtse  molec¬ 
ular  amplifier.  The  observed  saturation  far  tor  wss 
plotted  as  a  function  of  RMS.  The  computed  vt>  lue  of  s 
-6 

was  1.58  x  io’  whereas  the  experimental  value  was 
•6 

1.58  x  10  .  These  values  are  in  good  accord  with  the 
assumption  that  the  protons  can  only  relax  vo  the  attic  e 
via  their  magnetic  dipolar  interaction  with  the  free 
electron. 


RUT.03:003 

Rutgers  U.  Dept,  of  Physics,  New  Brunswick,  N.  J. 

SPIN  AND  SIZE  OF  A°  PARTICLE,  by  K.  Nishimuia. 
[1957]  [2]p.  (AF  18(603)6)  Unclassified 

Published  in  Prog.  Theoret.  Phys.  (Japan),  v.  18:  665- 
666,  Dec.  1957. 

The  spin  of  the  A°  particle  has  been  predicted  to  be  1/2 
by  an  analysis  of  mcsonic  and  non-mesonic  decay  of  the 
A°  hyperfragment.  It  is  shown  that  by  assuming  a  finite 
size  for  the  A*  particle,  a  higher  spin  can  also  be  pre¬ 
dicted.  (Contractor's  abstract) 


RUT.03:004 

Rutgers  U.  Dept,  of  Physics,  New  Brunswick,  N.  J. 

THE  SUPERCONDUCTIVE  CRITICAL  TEMPERATURE 
AND  THE  ELECTRONIC  SPECIFIC  HEAT  OF  IMPURE 
TIN,  by  E.  A.  Lynton,  B.  Serin,  and  M.  Zucker.  [1957] 
[10]p.  Incl.  diagrs.  tables,  refs.  (Also  bound  with  its 
Eleventh  Annual  Research  Report,  Jan.  1,  1958) 

[AF  18(603)6]  Unclassified 

Published  in  Jour.  Phys.  Chem.  Solids,  v.  3:  165-174, 
1957. 

From  measurements  of  the  threshold  magnetic  field  as 
a  function  of  temperature  for  specimens  of  tin  con¬ 
taining  0.04  to  2.0  at.-%  of  various  impurities  the  su¬ 
perconductive  critical  temperature,  Tc>  of  these  sam¬ 
ples  has  been  obtained,  as  well  as  the  temperature  co¬ 
efficient,  y,  of  the  electronic  specific  heat  of  the  nor¬ 
mal  phase.  It  was  found  that  the  change  in  Tc  produced 

by  the  impurities  consisted  of  two  parts.  There  is  a 
decrease  which  is  linearly  proportional  to  the  increase 
in  residual  resistance  ratio  and  hence  to  the  decrease 
in  electronic  mean  free  path.  Superimposed  on  this 

decrease  there  is  an  Increase  in  T  .  The  results  aiso 

c 

showed  that  the  measurable  changes  in  y  are  positive 
for  all  solutes,  indicating  a  minimum  in  the  density 
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of  states  at  or  near  the  Fermi  energy.  It  is  believed 
that  the  second,  positive  part  of  the  change  in  Tc  is  due 

to  the  increase  in  y,  and  that  the  correlation  between 
these  quantities  is  in  reasonable  agreement  with  the  re¬ 
cent  theory  of  other  investigators  (Phys.  Rev.,  v.  101: 
939,  1956).  During  the  course  of  the  work  a  value  of  y 
was  obtained  for  pure  tin  which  agrees  well  with  a  re¬ 
cent  calorimetric  result.  Measurements  of  the  residual 
resistance  ration  of  the  samples  show,  as  expected,  that 
below  the  solubility  limit  this  ratio  increases  linearly 
with  impurity  concentration  with  a  slope  which  depends 
on  the  atomic  radius  of  the  impurity  as  well  as  on  its 
valence. 


RUT.03:005 

Rutgers  U.  Dept,  of  Physics,  New  Brunswick,  N.  J. 

DIFFUSION  AND  NUCLEAR  SPIN  RELAXATION  IN 
WATER,  by  J.  H.  Simpson  and  H.  Y.  Carr.  May  6,  1958, 
7p.  incl.  diagr.  table,  refs.  (AFOSR-TN-58-407) 

(AF  18(603)6)  AD  158211  Unclassified 

Also  published  in  Phys.  Rev.,  v.  Ill:  1201-1202,  Sept.  1, 

19557 

The  diffusion  coefficient  and  the  spin  lattice  relaxation 
time  of  protons  in  ordinary  water  have  been  measured 
in  the  temperature  range  0-100*C  using  nuclear  magnet¬ 
ic  resonance  free  precession  techniques.  Unlike  previ¬ 
ous  diffusion  measurements,  the  present  values  describe 
the  diffusion  of  protons  rather  than  foreign  isotopes  in¬ 
troduced  as  tracers.  To  within  the  experimental  error 
the  Stokes -Einstein  relation  adequately  describes  the 
relative  temperature  dependence  of  viscosity  and  diffu¬ 
sion,  but  above  the  vicinity  of  40“C  the  spin  lattice  re¬ 
laxation  does  not  follow  the  viscosity  in  the  predicted 
manner.  (Contractor's  abstract) 


RUT.03.006 

Rutgers  U.  Dept,  of  Physics,  New  Brunswick,  N.  J. 

STEADY-STATE  FREE  PRECESSION  IN  NUCLEAR 
MAGNETIC  RESONANCE,  by  H.  Y.  Carr.  Sept.  1,  1958 
[23]p.  incl.  diagrs.  refs.  (AFOSR-TN-58-1052)  (AF  18- 
(603)6)  AD  206984  Unclassified 

Also  published  in  Phys.  Rev.,  v.  112:  1693-1701,  Dec.  1, 

19557 

A  steady-state  free  precession  technique  for  observing 
nuclear  magnetic  resonance  is  described.  A  mathemati¬ 
cal  analysis  is  presented  for  certain  special  conditions, 
and  initial  experiments  verifying  the  results  of  this 
analysis  are  reported.  This  technique  provides  two  op¬ 
portunities  for  Improving  the  signal-to-noise  ratio. 

First,  it  provides  a  mechanism,  similar  to  that  of  the 
"spin  echo,"  for  eliminating  the  effect  of  the 
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RUT.03:007  -  RUT.03-.010 

Inhomogeneity  of  the  magnetic  field  on  signal  strength. 
This  permits  the  effective  use  of  larger  samples.  In  the 
second  place  It  provides  a  steady-state  signal  which  can 
be  jburrved  with  a  narrow -band  detect  ar.  L'r.dvr  certain 
conditions  the  technique  has  a  broad  response  as  a  func¬ 
tion  of  frequency  or  field.  The  upper  limit  to  the  width 
of  Bits  response  U  determine!  by  the  electronic  appara¬ 
tus  supplying  the  rf  pulses  rather  than  the  magnet  or 
the  nuclear  sample.  (Contractor's  abstract) 


RUT.03:007 

Rutgers  U.  Dept,  of  Physics,  New  Brunswick,  N.  J. 

BAND  STRUCTURE  OF  GRAPHITE,  by  J.  Slonczewski 
and  P.  R.  Weiss.  [1958]  [8]p.  incl.  diagrs.  tables,  refs. 
(AF  18(603)6)  Unclassified 

Published  in  Phys.  Rev.,  v.  109:  272-279,  Jan.  15,  1958. 

Tight  binding  calculations,  using  a  two-dimensional 
model  of  the  graphite  lattice,  lead  to  a  point  of  contact 
of  valence  and  conduction  bands  at  the  corner  of  the  re¬ 
duced  Brlllouin  zone.  A  perturbation  calculation 
which  starts  with  wave  functions  of  the  two-dimensional 
lattice  and  is  applied  to  the  three-dimensional  lattice 
is  described.  Some  general  features  of  the  structure 
of  the  ir-bands  In  the  neighborhood  of  the  zone  edge 
are  obtained  and  expressed  In  terms  of  appropriate  pa¬ 
rameters.  (Contractor's  abstract) 


RUT.03:008 

Rutgers  U.  Dept,  of  Physics,  New  Brunswick,  N.  J. 

TEMPERATURE  DEPENDENCE  OF  NUCLEAR  SPIN 
RELAXATION  IN  WATER  (Abstract),  by  J.  H.  Simpson 
andK.  Y.  Carr.  [1958]  [l]p.  (AF  18(603)6) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  29- Feb.  1,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  3: 

22,  Jan.  29,  1658. 

The  activation  energies  E  and  E  of  nuclear  spin  re- 
K  L) 

taxation  Tj  and  translational  self-diffusion  D  have  been 

obtained  for  protons  In  water  using  nuclear  magnetic 
resonance  free  precession  techniques.  These  energies 
have  been  compared  with  Ey,  the  activation  energy  of 

T/b  where  T  is  the  absolute  temperature  and  b  Is  the 
viscosity.  E_,  E_,  and  E  are  equal  and  approximate- 

iy  constant  in  the  region  5-25*C.  The  three  values  de¬ 
crease  in  the  region  35-55*C.  ER  decreases  at  a  rate 

greater  than  that  of  ED  and  Ey.  In  the  region  65-100*C, 

Ed  and  Ey  are  constant  and  equal  Just  within  the  ex¬ 


perimental  error;  however  E_,  although  constant,  has  a 
K 

value  16%  less  than  that  of  Ey.  This  difference  is  well 

■outnliw  the  experimental  error.  This  Inf  jrmati-jn  pro¬ 
vides  a  basis  for  re-examination  of  the  theories  of  liq¬ 
uid  structure,  the  Bloembergen-Pound- Purcell  theory  of 
relaxation,  the  Stokeb- Einstein  relation,  and  various 
properties  of  water  having  anomalies  near  40°C. 


RUT.03:009 

Rutgers  U.  Dept,  of  Physics,  New  Brunswick,  N.  J. 

THE  LATTICE  CONDUCTIVITY  OF  TIN,  by  M. 

Garflnkel  and  P.  Lindenfeld.  [1958]  [5]p.  incl.  diagrs. 
tables,  rofs.  (AF  18(603)6)  Unclassified 

Published  in  Phys.  Rev.,  v.  110:  883-887,  May  15,  1958. 

The  thermal  conductivities  of  several  Impure  tin  speci¬ 
mens  have  been  measured  at  liquid  helium  temperatures. 
Impurities  of  antimony,  bismuth  and  Indium  between 
0.1%  and  6%  were  used  to  lower  the  electronic  conduc¬ 
tivity.  Th,,  conductivities  are  found  to  be  consistent 

2 

with  the  equation  K  =  oT  +  PT  ,  where  the  first  term 
may  be  ascribed  to  the  electronic  conductivity  and 
the  second  to  the  lattice  conductivity.  For  Impurities  oi 
3%  or  less  the  values  of  or,  combined  with  measurements 
of  the  residual  electrical  resistivity,  agree  to  about  one 
per  cent  with  the  prediction  of  the  Wiedemann- Franz 
law.  For  the  same  samples  8  is  approximately  constant 

-4  3 

with  a  mean  value  of  3.5  ±  0.4  x  10  watts/cm  deg  . 

The  comparative  constancy  of  this  value  of  P  Indicates 
that  it  is  characteristic  of  the  intrinsic  conductivity  of 
the  tin  lattice.  (Contractor's  abstract) 


RUT.03:010 

Rutgers  U.  Dept,  of  Physics,  New  Brunswick,  N.  J. 

POLARIZATION  OF  NUCLEONS  ELASTICALLY 
SCATTERED  BY  NUCLEI,  by  K.  Nlshimura.  [1958] 

[3]p.  incl.  diagrs.  (AF  18(603)6)  Unclassified 

Published  In  Phys.  Rev.,  v.  110:  1166-1168,  June  1,  1958. 

The  polarization  of  424  mev  nucleons  elastically  scat¬ 
tered  by  nuclei  Is  calculated  by  a  method  which  is  simi¬ 
lar  to  the  Born  approximation  but  in  which  the  phase 
shift  of  the  incident  plane  wave  due  to  the  scattering  po¬ 
tential  is  taken  into  consideration.  A  qualitative  agree¬ 
ment  with  the  experimental  result  Is  obtained  If  one  uses 
the  well  parameters  as  determined  by  Riesenfeld  and 
Watson.  Poor  agreement  at  the  diffraction  minimum 
may  be  attributed  to  the  existence  of  Inelastic  scattering 
in  the  experimental  data.  (Contractor’s  abstract) 
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RUT. 03:011-013;  RUT.05:001 


RUT.03:011 

Rutgers  U.  Dept,  of  Physics,  New  Brunswick,  N.  J. 

MAGNETIZATION  CURVES  OF  IMPURE  TIN  SPECI¬ 
MENS,  by  E.  A.  Lynton  and  B.  Serin.  [1958]  [3]p.  incl. 
diagrs.  table.  (AF  18(803)6)  Unclassified 

Published  In  Phys.  Rev.,  v.  112:  70-72,  Oct.  1,  l°t  8. 

As  amplification  of  the  measurements  of  the  flux  trap¬ 
ping  in  large  Impure  tin  cylinders,  magnetization  curves 
have  been  obtained  in  a  transverse  field  for  composite 
specimens  made  up  of  about  fifty  small  tin  cylinders. 

The  size  of  these  samples  made  It  possible  to  anneal 
them  well  In  a  short  time.  In  all  cases  in  which  the  im¬ 
purity  concentration  did  not  exceed  the  limit  of  solubili¬ 
ty,  there  was  no  flux  trapped  once  the  external  magnetic 
field  was  entirely  removed.  However,  the  shape  of  the 
magnetization  curves  indicates  that  flux  does  migrate 
out  of  the  specimens  as  the  external  field  is  reduced. 

In  one  specimen  in  which  the  impurity  concentration 
did  exceed  the  limit  of  solubility,  there  was  appreciable 
flux  trapping  even  in  zero  field.  (Contractor's  abstract) 


RUT.03:012 

Rutgers  U.  Dept,  of  Physics,  New  Brunswick,  N.  J. 

EFFECTS  OF  TRANSLATIONAL  DIFFUSION  ON  NU¬ 
CLEAR  SPIN  RELAXATION  IN  SIMPLE  CONDENSED 
SYSTEMS,  by  H.  C.  Torrey.  [1958]  [6]p.  incl.  diagrs. 
(AF  18(603)6)  Unclassified 

Presented  at  Intemat’l.  Convention  on  Condensed  Stater 
in  Simple  Systems,  Varenna  (Italy),  Sept.  11-15,  1957. 

Published  in  Nuovo  Clmento,  Series  X,  Suppl.,  v.  9: 
95-100,  1958. 

Methods  are  demonstrated  for  obtaining  values  for  ac¬ 
tivation  energies  for  the  motion  of  protons  in  the  hy¬ 
drides  of  certain  transition  metalr.  Some  results  are 
given  for  PdHQ  Tij  77,  and  TaHQ  7J. 


RUT.03;013 

Rutgers  U.  Dept,  of  Physics,  New  Brunswick,  N.  J. 

CORRELATION  OF  ELECTRON  WAVE  FUNCTIONS  IN 
METALS  (Abstract),  by  P.  R.  Weiss  and  E.  Abrahams, 
n.d.  [l]p.  (AF  18(603)6)  Unclassified 

The  electron  correlation  function  is  defined  as 


g(r\  r;  E)  -  Z  **  (r’)  *  (r), 
n  n  n 

the  sum  being  understood  to  be  restricted  to  those  val¬ 
ues  of  n  which  belong  to  the  particular  energy  E.  The 
wave  functions  ^  (r)  are  proper  functions  of  the  Schroe- 

dinger  equation.  Particular  interest  in  this  function  cen¬ 
ters  on  how  It  is  changed  by  the  presence  of  Impurities 
in  metals.  A  free  electron  model  of  the  metal  is  used  to 
calculate  the  correlation  averaged  over  all  possible  dis¬ 
tributions  of  the  locations  of  the  impurities.  The  result 
is,  when  certain  limiting  conditions  hold, 

e(r’,r,E)  =  p  (E)  -  ^E>-  -  fl  exp  (-  lr’  -  rl/2X), 

I  r'  -  r ! 

where  p  (E)  is  the  density  of  states  at  E,  and  X  is  a  mean 
free  path.  This  is  )ust  the  result  proposed  by  Bardeen; 

It  Is  derived  here  from  first  principles.  The  essential 
limitation  is  that  the  density  of  the  Impurities  be  suffi¬ 
ciently  small  that  certain  multiple  scatterings  can  be 
neglected.  (Contractor's  abstract) 


RUT.05:001 

Rutgers  U.  School  of  Chemistry,  New  Brunswick,  N.  J. 

SENSITIZATION  OF  MERCUROUS  OXALATE  BY  DYES, 
by  P.  A.  van  der  Meulen  and  R.  H.  Brill.  Mar.  7,  1958 
[7]p.  incl.  diagrs.  tables.  (Sponsored  Jointly  by  Squier 
Signal  Lab.,  Fort  Monmouth,  N.  J.  under  DA  36-039- 
sc-15560  and  Air  Force  Office  of  Scientific  Research 
under  AF  18(600)1150)  Unclassified 

Published  in  Photographic  Science  and  Engineering,  v.  2: 
121-127,  Set.  1958. 

The  adsorption  of  several  sensitizing  dyes  by  mercurous 
oxalate  has  been  determined.  The  reflectance  spectra 
of  mercurous  oxalate  with  adsorbed  dye  have  been  meas¬ 
ured.  Adsorption  Is  often  accompanied  by  a  bathochromlc 
shift  of  the  absorption  maxima.  The  best  sensitizers 
found  are  Acrlflavine,  Acridine  Orange,  Acridine  Yellow, 
and  Proflavine;  all  are  strongly  adsorbed.  Pyronin  B 
and  Acridine  Red  are  weakly  adsorbed  and  are  feeble 
sensitizers.  In  the  case  of  the  phthaleln  dyes  the  order 
of  sensitization  is  Erythrosln  B  »  Eosin  Y  »  Rose 
Bengal  *  Phloxin  B.  Erythrosi  i  B,  a  better  sensitizer 
than  Eosin  Y,  Is  more  strongl '  adsorbed;  however,  Rose 
Bengal  does  not  sensitize  as  veil  as  Eosin  Y  even  though 
it  is  more  strongly  adsorbed.  The  cyanine  dyes  are  not 
notably  better  sensitizers  for  mercurous  oxal:<te  than 
the  other  classes  of  dyes  studied.  In  general,  the  spec¬ 
tral  range  of  sensitization  for  mercurous  oxalate  by  a 
given  dye  is  virtually  the  same  as  the  range  for  silver- 
halide  emulsions.  (Contractor's  abstract) 
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STL.01:003.  007;  STL.02:002,  003 


STL.01-.006 

St.  Louis  U.  [Dept,  of  Physics]  Mo. 

ON  NEGATIVE  ENERGY  STATES  IN  APPROXIMATELY 
RELATIVISTIC  WAVE  EQUATIONS,  by  Z.  V.  Chrapiyvy. 
Dec.  IS,  1956,  lv.  incl.  tables,  refs.  (Technical  rept. 
no.  4)  (AFOSR-  rN-57-29)  (AF  18(600)789) 

AD  115064  Unclassified 

Investigation  is  made  to  establish  the  role  of  negative 
energy  states  in  nonrelati  viatic  theory.  The  Foldy  and 
Wcuthuysen  reduction  method  is  used.  A  Dirac 
Hamiltonian  is  denoted  by  x  and  the  Foidy  and 
Wouthuysen  Hamiltonian  by  hj.  x  is  a  closed  expression 
and  hj  is  an  infinite  series.  The  operator  x,  mixes  the 
components  of  the  spinor  i>;  the  4-component  wave  equa¬ 
tion  formed  with  hj  falls  apart  into  two  2-component 
equations,  one  for  4,,  i>  ^  and  one  for  ty  and  one 

of  the  pairs  is  omitted.  The  operator  hj  is  obtained 
from  x  by  a  succession  of  canonical  transformations. 
While  uncoupling  the  2  pairs  of  the  components,  the 
Foldy-Wouthuysen  method  separates  the  positive-energy 
states  from  the  negative-energy  states,  and  the  solution 
of  the  reduced  equation  deals  with  positive-energy  r'atea 
only.  This  assertion  holds  for  free  particles  in  a  weak 
held.  The  degree  of  weakness  can  be  determined  by 
comparing  hj  with  some  other  operator  which,  when 
used  as  the  Hamiltonian  in  a  4-component  wave  equation, 
prevents  mixture  to  any  degree  of  approximation.  The 
Schrddinger  procedure  for  the  one-particle  2-particle 
cases  is  summarized,  and  applications  to  other 
Hamiltonians  are  worked  out.  In  the  case  of  the  Breit 
Hamiltonian,  the  negative-energy  states  are  not  separated 
by  the  transformation!,  and  in  the  case  of  the  Bethe- 
Salpeter  equation  the  energy  states  are  completely  re¬ 
moved.  Differences  in  the  2  equations  are  discussed. 

STL.01:007 

St.  Louis  U.  [Dept,  of  Physics]  Mo. 

CORRECTION  TO  THE  LAMB  SHIFT  DUE  TC  PROTON 
CHARGE  DISTRIBUTION  (Abstract),  by  E.  M. 

MacKinnon.  [1957]  [l]p.  [AF  18(600)789] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Notre 
Dame  U.,  South  Bend,  Ind.,  June  20-22,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  11,  v.  2: 

268,  June  20,  1957. 

Recent  high-energy  scattering  experiments  of  electrons 
from  protons  in  polyethylene  indicate  that  the  charge 
distribution  of  the  proton  can  be  represented  by 

4*  P  (r)  *  j—^r  exp  r  ],  -  (0.78  *  0.05)f. 

H  H 

The  matrix  element  proper  to  the  Lamb  shift  was  re¬ 


calculated  using  this  charge  distribution  and  suitably 

modified  relativistic  wave  functions.  This  gives  the 

result,  AE  »  1057.77  ±  0.13  me,  which  is  in  agreement 
H 

with  experiment. 

STL. 02:002 

St.  Louis  U.  [Dept,  of  Physics]  Mo. 

QUASI-RESONANCE  AND  VARIOUS  APPROXIMATIONS 
IN  THE  ANDERSON  THEORY  OF  PRESSURE  BROADEN¬ 
ING  (Abstract),  by  L.  J.  Kieffer  and  A.  V.  Bushkovitch. 
[1957]  [l]p.  [AF  18(600)1590]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  St. 

Louis,  Mo.,  Nov.  29-30,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2: 

358,  Nov.  29,  1957. 

Because  of  the  difficulty  of  applying  the  P.  W.  Anderson 
theory  of  pressure  broadening,  simplications  have  been 
proposed.  In  a  recent  article  by  Perkins,  Bushkovitch, 
and  Kieffer  a  simplified  theory  was  outlined  in  detail 
and  applied  to  three  cases  of  foreign  gas  broadening  of 
linear  molecules.  This  paper  presents  an  analysis  of 
this  simplified  theory  and  shows  that  it  is  equivalent  to 
assuming  that  ali  partial  cross  sections  for  linear  mole¬ 
cules  are  quasi- resonant  and  equal  to  quaoi-resonant 
partial  cross  section  for  large  J^.  With  this  general 

conclusion  as  a  guide  five  common  van  der  Waals  inter¬ 
actions  between  linear  molecules  are  examined,  and  a 
quantitative  estimate  of  the  errors  Involved  in  the  use  of 
the  simplified  theory  is  given. 

STL. 02:003 

St.  Louis  U.  [Dept,  of  Physics]  Mo. 

FOREIGN  GAS  PRESSURE  BROADENING  OF  OCS  (Ab¬ 
stract),  by  L.  J.  Kieffer  and  A.  V.  Bushkovitch.  [1957] 
[l]p.  [AF  18(800)1590]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30- Feb.  2,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  2: 

44,  Jan.  30,  1957. 

Previous  calculations,  using  the  Anderson  theory,  of 
the  collision  diameters  A  OCS  with  He,  Oj,  and  N^O, 

using  the  J  *  i  -2  line  of  OCS,  were  in  reasonable  agree¬ 
ment  with  experiment,  and  indicated  that  the  perturbing 
molecule  couid  be  treated  classically  in  the  case  of 
foreign  gas  broadening.  Two  new  calculations  also  using 
the  Anderson  theory,  have  been  carried  out  which  support 
that  assumption.  The  collision-diameter  of  OCS  with  Oj 

has  been  recomputed  treating  the  O^  molecule  classically 
but  including  terms  which  were  dropped  in  the  previous 
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calculation  due  to  the  complexity  and  apparent  smallness 
of  the  terms.  The  new  value  5.48A,  is  only  slightly 
larger  than  that  previously  reported,  5.41A.  In  the 
second  calculation  the  perturbing  molecule  was  treated 
quantum-mechanlcally.  Closed  expressions  were  de¬ 
rived  by  S2  and  the  partial  cross  section.  The  value 

obtained  for  the  collision  diameter  was  5.61A  which 
is  within  three  percent  of  the  value  obtained  treating 
the  perturbing  molecule  classically 

STL.02:004 

St.  Louis  U.  Dept,  of  Physics,  Mo. 

CRITICAL  ANALYSIS  AND  APPLICATIONS  OF  A 
QUASI-RESONANT  THEORY  OF  PRESSURE  BROADEN¬ 
ING  OF  LINEAR  MOLECULES,  by  L.  J.  Kieffer  and 
A.  V.  Bushkovitch.  [1958]  [8]p.  incl.  tables.  (AF  18- 
(600)1590)  (Also  bound  In  its  AFOSR-TR-59-29; 
final  rept.)  Unclassified 

Published  in  Jour.  Molecular  Spectroscopy,  v.  2:  558- 
565,  Dec.  1958. 

A  simplified  Anderson  theory  of  the  pressure  broaden¬ 
ing  of  linear  molecules  has  been  critically  analyzed  and 
applied  to  five  common  types  of  molecular  Interactions. 
It  has  been  shown  that  the  simplified  theory  is  equiva¬ 
lent  to  assuming  that  all  partial  cross  sections  of  the 
exact  Anderson  theory  are  of  the  same  order  of  magni¬ 
tude  as  the  resonant  partial  cross  sections.  Quantitative 
estimates  of  the  errors  introduced  in  the  partial  cross 
sections  of  the  exact  theory  by  making  this  simplifying 
assumption  are  given.  (Contractor's  abstract) 


STL.02:004;  SAU.01.001,  002; 

SMI.01;001,  002 

SAU.01:002 

San  Andres  U.  Laboratorio  de  Fisica  Cosmica  de 
Chacaltaya,  La  Paz  (Bolivia). 

[INVESTIGATION  OF  OUR  SHOWER  DETECTORS  AT 
HIGH  ENERGY]  Investigacion  sobre  chubascos  extensos 
de  alta  energia,  by  J.  Hersil  and  A.  Lazo.  [1958]  [6]p. 
incl.  diagrs.  (AF  49(638)290)  Unclassified 

Published  in  Resumen  de  Labores,  1958,  La  Paz  (Bolivia), 
Laboratorio  de  Fisica  Cosmica,  Dec.  1958,  p.  25-2B. 

The  giant  shower  detector  using  scintillation  counters, 
which  was  recently  installed  at  El  Alto,  is  described. 

The  sensitivity  range  of  the  equipment  is  evaluated  and 
the  various  aims  of  the  experiment  are  discussed.  (Con¬ 
tractor's  abstract) 


Santa  Barbara  Coll.,  Goleta,  Calif,  see 
California  U.,  Santa  Barbara  Coll.,  Goleta. 


Sarah  Mellon  Scaife  Radiation  Lab.,  Pittsburgh,  Pa.  see 
Pittsburgh  U.  Sarah  Mellon  Scaife  Radiation  Lab.,  Pa. 


Sibley  School  of  Mechanical  Engineering,  Ithaca,  N.  Y.  see 
Cornell  U.  Sibley  School  of  Mechanical  Engineering, 
Ithaca,  N.  Y. 


Sloane  Physics  Lab.,  New  Haven,  Conn,  see 

Yale  U.  Sloane  Physics  Lab.,  New  Haven,  Conn. 


SAU.OLOOl 

San  Andres  U.  Laboratorio  de  Fisica  Cosmica  de 
Chacaltaya,  La  Paz  (Bolivia). 

[VARIATIONS  OF  THE  COSMIC  RAYS  AS  A  FUNCTION 
OF  ITS  ENERGY]  Varlaclones  del  los  rayos  cosmicos 
en  funcion  de  su  energia,  by  R.  Armenteros,  C.  Urla, 
andD.  Anda.  [1958]  [)4]p.  incl.  diagrs.  (AF  49(638)290) 

Unclassified 

Published  in  Resumen  de  Labores,  1958,  La  Paz 
(Bolivia),  Laboratorio  de  Fisica  Cosmica,  Dec.  1958, 
p.  20-23. 

The  E-W  telescopes  and  electronics  used  are  briefly 
described.  Changes  made  in  the  equipment  since  it 
started  operation  in  March  1957  are  outlined  with  an 
account  of  the  effects  these  changes  had  on  the  counting 
ratios.  Preliminary  pressure  coefficients  for  2  different 
geometries  are  reported,  and  time  variation  plots  ire 
included.  (Contractor’s  abstract) 


SMI.01:001 

Smith  Coll.  [Dept,  of  Chemistry]  Northampton,  Mass. 

POTASSIUM  AND  COMPOUNDS,  by  G.  S.  Durham. 

[1957]  [3]p.  (AF  18(600)775)  Unclassified 

Published  in  Encyclopedia  of  Chemistry,  N.  Y.,  Reinhold, 
1957,  p.  778-780. 

A  presentation  of  the  atomic,  physical  and  chemical 
properties;  isolation;  and  uses  of  potassium  are  given. 
The  means  of  production  of  and  the  uses  of  the  most 
important  commercial  compounds  of  potassium  are 
also  noted.  Finally,  methods  of  detection  of  potassium 
are  offered. 
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Smith  Coll.  Dept,  of  Chemistry,  Northampton,  Mass. 

THE  EVALUATION  OF  LATTICE  INTERACTIONS  IN  OR 
NEAR  A  CUBIC  CRYSTAL,  by  G.  S.  Durham  and  B.  A. 


t.'-* 

.* 

I'- 

r 

i 

i  ■ 

SIT.01:001  -  SIT.01:004 


AIR  FORCE  SCIENTIFIC  RESEARCH 


P 

ts 

► 

t- ' 

L 


Soderberg.  Jan.  1958  [15]p.  incl.  table.  (AFOSR-TN- 
58-55)  (AF  18(600)775)  AD  148096  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  28:  1201-1206, 
June  1953. 

Procedures,  based  on  the  methods  of  Madelung,  have 
been  developed  for  the  evaluation  of  lattice  sums  of 
inverse-power  particle-interactions,  Xa*n,  at  any  point 
in  or  near  a  cubic  crystal.  Although  not  as  elegant 
mathematically  as  those  of  Hove  and  Krumhansl,  they 
are  more  complete  in  including  the  important  cases  of 
a  point  near  a  plane  or  line  of  particles,  and  are  suf¬ 
ficiently  simple  in  principle  to  be  understood  and  applied 
by  anyone  with  a  background  in  differential  calculus. 
Applications  to  a  face-centered  cubic  ionic  crystal  are 
discussed  and,  as  an  example,  the  dipole-dipole  van  der 
Waals  energy  of  a  chloride  ion  before  a  NaCl  half- 
crystal  is  calculated.  (Contractor's  abstract) 


Oct.  30,  1957,  lOp.  incl.  refs.  (Technical  rept.  no.  2) 
(AFOSR-TN -57-659)  (AF  18(600)1596)  AD  136652 

Unclassified 

Presented  at  Conf.  on  the  Problems  of  Tektites, 

Nat’l.  Acad.  Sciences,  Washington,  D.  C.,  June  17-18, 
1957. 

Also  published  in  Geochimica  et  Cosmochimica  Acta, 
v.  14:  287-290,  1958. 

Data  on  the  composition,  form  and  distribution  of  tektites 
are  examined  in  the  light  of  knowledge  of  high  speed  im¬ 
pact  phenomena  to  see  how  strong  the  evidence  is  for  an 
Impact  origin.  It  is  concluded  that  tektites  could  be  of 
impact  origin,  but  the  arguments  are  inconclusive.  A 
strong  argument  against  such  an  origin  is  the  lack  of 
nickel-ferrous  materials  within  the  tektite.  (Con¬ 
tractor's  abstract) 
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SIT.01:001 

Smithsonian  Inst.  Astrophysical  Observatory, 

Cambridge,  Mass. 

OBSERVATIONS  ON  ABLATION  AND  METALLURGICAL 
EFFECTS  PRODUCED  BY  SURFACE  HEATING  OF  THE 
ALGOMA  METEORITE,  by  R.  R.  O'Neil.  Sept.  24  1957 
[9]p.  incl.  illus.  diagrs.  (Technical  rept.  no.  1)  (AFOSR- 
TN-57-541)  (AF  18(600)1596)  AD  136529 

Unclassified 

The  Algoma  meteorite,  found  in  1887  near  Algoma,  Wis., 
was  cut  and  examined  macroscopically  and  microscop¬ 
ically.  The  meteorite  is  an  example  of  an  ablated  tabu¬ 
lar  discoid  or  shield  shape  meteorite.  The  discoid  iron 
approaches  an  ellipse  with  major  and  minor  axes  of  22 
and  14  cm,  respectively:  the  average  thickness  is  2  cm. 
Macroscopic  observations  indicated  a  Widmanstatten 
pattern,  swathing  kamacite  enclosing  schreiberslte  in¬ 
clusions,  and  tones  of  plessite.  Microscopic  examina¬ 
tion  revealed  Neumann  bands,  oxide  scale,  taenite 
lamellae,  and  fields  of  plessite.  The  following  cumula¬ 
tive  observations  were  made  after  examining  the 
meteorite  macroscopically  and  microscopically:  (1)  the 
concave  face  shows  effects  of  ablation  to  a  lesser  degree 
than  the  convex  face,  (2)  a  0.1-mm-thick  zone  of  thermal 
alteration  on  the  convex  face  probably  was  a  thin  layer 
of  flowing  molten  material  in  flight,  (3)  the  convex  face 
was  the  leading  face  in  flight,  (4)  the  curvature  of  the 
meteorite  is  due  to  ablation  and  not  bending,  and  (5)  a 
minimum  value  of  101  of  the  original  mass  was  lost  in 
ablation. 


SIT. 01  002 

Smithsonian  Inst.  Astrophysical  Observatory 
(Cambridge.  Mass.' 

IMPACT  EFFECTS  AND  TEKTITES.  by  J.  S.  Rinehart. 


S1T.01:003 

Smithsonian  Inst.  Astrophysical  Observatory, 

Cambridge,  Mass. 

DYNAMICAL  LIMITS  ON  A  LUNAR  ORIGIN  FOR 
TEKTITES,  by  C.  M.  Varsavsky.  Nov.  20,  1957  [23]p. 
incl.  diagrs.  tables,  refs.  (Technical  rept.  no.  4) 
(AFOSR-TN- 57 -697)  (AF  18(600)1596)  AD  136690 

Unclassified 

Presented  at  Conf.  on  the  Problems  of  Tektites, 

Nilt'l.  Acad.  Sciences,  Washington,  D.  C.,  June  17-18, 

is  57. 

Also  published  in  Geochimica  et  Cosmochimica  Acta, 
v.  14:  291-303,  1958. 

Theories  regarding  the  origin  of  tektites  are  reviewed 
and  it  is  proposed  that  the  moon  is  the  most  likely 
source  for  these  objects.  Detailed  calculations  show 
that  the  Whipple-Rinehart  model  for  the  ejection  of 
tektites  from  the  moon  makes  it  possible  to  repro¬ 
duce  their  observed  distribution  over  the  earth's 
surface.  (Contractor's  abstract) 


SIT. 01,004 

Smithsonian  Inst.  Astrophysical  Observatory, 

Cambridge,  Mass. 

METEOR  DISTRIBUTION  AND  CRATERING,  by  J.  S. 
Rinehart.  Oct.  28,  1957  (23)p.  incl.  illus.  diagrs.  table. 
(Technical  rept.  no.  3)  IAFOSR-TN-57-700)  (AF  18- 
(600)1590  AD  136693.  PB  132976  Unclassified 

Also  published  in  Proc.  Second  Hyperveluettv  and  lni|iact 
1  tied:.  Symposium.  Naval  Research  l.ab..  Washington, 

U.  C.  (May  22-24.  1957).  Washington.  Naval  Research 
1  ah.,  v.  1  45-53,  Dec.  1957. 
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Three  classes  of  extraterrestrial  material  that  reach 
the  earth  are  discussed.  These  include  (1)  interplane¬ 
tary  dust,  (2)  debris  from  comets,  and  (3)  meteorites 
or  fragments  of  planets  which  once  resided  between 
Mars  and  Jupiter.  Estimates  of  the  quantity  of  material 
falling  to  the  earth  vary  from  1  to  10,000  tons  per  day. 
The  concepts  of  energy,  momentum,  and  the  quality  of 
failure  which  are  considered  basic  to  terminal  ballistics 
are  defined.  Some  practical  problems  are  outlined 
which  concern  (1)  the  possible  penetration  of  the  hulls 
of  spaceships,  satellites,  and  intercontinental  ballistic 
missiles  by  meteoric  particles,  (2)  the  effects  of  sur¬ 
face  erosions,  and  (3)  possible  damage  to  equipment. 
Suggestions  for  future  experimentation  include  an  in¬ 
crease  in  efforts  to  detect,  identify,  and  describe  mete¬ 
oric  material,  an  extension  of  impact  studies  to  higher 
and  higher  velocities,  and  an  investigation  of  the  physical 
processes  that  operate  during  meteoric  impact. 


SIT.01:005 

Smithsonian  n.st.  Astrophysical  Observatory, 

Cambridge,  Mass. 

ORIGIN  OF  DEEP  ELLIPSOIDAL  PITS  ON  LARGE 
IRON  METEORITES,  by  R.  R.  O’Neil  and  J.  S.  Rinehart. 
Dec.  12,  1957  [10]p.  incl.  dlagrs.  tables.  (Technical 
rept.  no.  5)  (AFOSR-TN-57-752)  (AF  18(600)1596) 

AD  136741  Unclassified 

Dirge  Fe  meteorites  frequently  are  morphologically 
marked  by  deep  ellipsoidal  pits,  contrasting  sharply 
with  the  broad  shallow  pits  which  are  generally 
attributed  to  the  ablation  of  the  meteorite  as  it  passes 
through  the  atmosphere.  The  Carbo  meteorite  is  mor¬ 
phologically  marked  by  7  pits,  all  ellipsoids.  On  the 
Quinn  Canyon  meteorite  there  are  22  pits,  excluding 
the  base  which  was  not  presented  on  the  plaster  cast 
from  which  these  observations  were  made.  The  major 
axes  o!  each  of  the  2  groups  of  ellipsoidal  pits  were 
essentially  parallel,  and  casual  inspection  of  other 
large  Fe  meteorites,  via.  Canyon  Diablo  and  Grant, 
showed  a  similar  parallelism  of  pits.  Pit  plots  on  a 
alt  re,:  graphic  net  i«2cate<3  a  preferred  direr  tut  U 
orientation  of  the  major  axes  of  the  ellipsoidal  pits  of 
both  the  Carbo  and  Qiinn  Canyon  meteorites.  It  was 
considered  doubtful  whether  severe  local  ablation  could 
generate  pits  ail  similarly  directed,  for  the  axes  of  these 
pits  are  variously  Inclined  to  the  meteorite  surface.  No 
casual  relationship  exists  between  direction  of  air  flow 
and  pit  axis.  Carbo  is  known  to  contain  large  ellips- 
oidally  shaped  inclusions  of  troilite,  FeS,  a  compound 
whoSt  muting  point  is  below  that  of  Fe.  From  observa¬ 
tion  on  sections  of  the  meteorite,  these  nodules  are 
known  to  be  aligned.  Quinn  Canyon  also  contains  troilite, 
out  reports  have  not  discussed  their  alignment.  There 
appeared  to  be  little  doubt  but  that  the  deep  pits  had 
their  genesis  in  troilite  nodules  which  were  suddenly 
exposed  as  a  consequence  of  ablation  of  material  from 


SIT.01:005  -  SIT.01:007 


the  meteorite.  Whether  the  troilite  melted  out  during 
the  flight  or  eroded  out  after  the  meteorite  came  to  rest 
could  not  be  decided  with  certainty. 


SIT.01:006 

Smithsonian  Inst.  Astrophysical  Observatory, 

Cambridge,  Mass. 

NEUMANN  BANDS  IN  STONY-IRON  METEORITES,  by 
R.  R.  O’Neil  and  J.  S.  Rinehart.  Dec.  l2,  1957  [7]p. 
incl.  illus.  (Technical  rept.  no.  6)  (AFOSR-TN-57-753) 
(AF  18(600)1596)  AD  136742  Unclassified 

The  microstructure  of  the  bits  of  Fe  that  occur  within 
stony- Fe  meteorites  was  investigated  with  a  view  toward 
interpreting  their  mechanical  history.  Polished  and 
etched  sections  of  stony-Fe  meteorites  were  observed 
microscopically  for  mechanical  twins  (Neumann  bands), 
deformed  twins,  and  evidence  of  slip.  These  sections 
were  cut  from  meteorites  obtained  L  orn:  (1)  the  Yatoor, 
India;  (2)  Tomhannock,  N.  Y.;  (3)  Weston,  Conn.; 

(4)  Udlpi,  India;  and  (5)  Vaca  Muerta,  Chile.  Lamellae 
that  had  the  appearance  of  Neumann  bands  developed  in 
the  Fe  grains  of  all  except  the  Vaca  Muerta  meteorite. 

The  4  specimens  with  lamellae  all  revealed  a  mirror 
image  relationship  between  the  lamellae  and  the  surround¬ 
ing  Fe  when  etch  pits  were  developed.  In  addition  to  etch 
pits,  etch  facets  and  what  appeared  to  be  slip  lines  were 
further  evidence  of  mechanical  sirain.  In  many  of  the  Fe 
grains,  the  Neumann  bands  had  a  pronounced  curvature. 

In  their  virgin  state,  Neumann  bands  are  straight.  It 
was  therefore  concluded  that  the  grains  had  been  sub¬ 
jected  to  severe  mechanical  stresses  subsequent  to  the 
formation  time. 


SIT.01007 

Smithsonian  Inst.  Astrophysical  Observatory, 

Cambridge,  Mass. 

ABLATION  OF  METEORITES  (Abstract),  by  J.  S. 
Rinehart  {1857]  (l>p.  (AF  l8(ftlA)158t|  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30- Feb.  2,  1957. 

Published  l.i  Bull.  Amer.  Miya.  Sue.,  Series  11,  v.  2:  45, 
Jan.  30,  1957. 

A  meteorite  enters  the  earth's  atmosphere  at  high 
Velocity  (8  km/see  to  70  km/see),  suHt’a  ratid  La-  cl 
material  through  aerodynamic  heating  and  abrading 
forces,  but  survives  passage  and  finally  comes  to  rest 
on  the  ground.  The  ablation  of  high-velocity  missiies 
is  a  most  complex  flnid  dynamics  problem.  Post  mor¬ 
tem  examination  of  meteorites  can  suggest  saiient  as¬ 
pects  of  the  problem.  Surface  features  of  a  Urge  num¬ 
ber  of  metoerltes  have  been  studied.  Very  little  can  be 
said  about  the  tout  amount  of  material  lost.  Meteorite 
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size  and  material  are  critical  factors.  Small  (up  to  3 
in.  in  diam)  meteorites  are  smoothly  sculptured;  large 
stones  exhibit  shallow  elongated  pits  or  depressions 
(2  cm  by  1  cm  by  5  mm  deep);  and  large  irons,  very 
deep  pits  (5  cm  in  diam  and  3  cm  deep).  The  number, 
distribution,  and  size  of  the  depressions  on  a  particu¬ 
lar  surface  or  portion  of  surface  depends  upon  how  the 
surface  element  is  oriented  with  respect  to  the  direc¬ 
tion  of  flight.  Pronounced  irregularities  of  shape  in¬ 
crease  ablation.  Finally,  heat  from  the  surface  pene¬ 
trates  at  most  only  a  few  millimeters  into  the  meteorite. 


SIT.01:008 

Smithsonian  Inst.  Astrophysical  Observatory, 

Cambridge,  Mass. 

METEORITIC  MATTER  AT  THE  PLACE  OF  FALL 
OF  THE  TUNGUSKA  METEORITE,  by  A.  A.  Yavnel,  tr. 
by  F.  W.  Wright  and  P.  W.  Hodge.  Feb.  19,  1958  [9]p. 
incl.  illus.  (Technical  rept.  no.  7)  (AFOSR-TN-58-244) 
(AF  18(600)1596)  AD  154146  Unclassified 

Also  published  in  Soviet  Astron.,  v.  1:  769-772,  Sept.- 
Oct.  1957  (trans.  of  Astronomicheskii  Zhur.,  v.  34:  794- 
796,  July  20,  1927). 

In  an  attempt  to  shed  some  light  on  the  nature  of  the 
composition  of  the  Tunguska  meteorite,  which  fell  in 
the  Siberian  taiga  in  1908,  investigations  were  made  of 
surface  and  subsurface  soil  samples  taken  from  the  region 
region  of  fall.  Visual  observation  of  the  samples  indi¬ 
cated  that  the  material  consisted  basically  of  black 
crystals  of  magnetite  amalgamated  with  rock.  In  addi¬ 
tion,  tiny  particles  of  three  types  were  found:  (1)  me¬ 
tallic  particles  of  silvery-white  color,  resembling 
minute  grooved  petals  and  scrolls,  reminiscent  of  chips 
of  the  size  of  tenths  of  mm  in  length;  (2)  oxidized  metal- 
lie  pwfaele*  somewhat  trick- shaped  with  maximal 
dimensions  up  to  several  mm;  and  (3)  black  shiny 
spherules,  consisting  apparently  of  magnetite,  30-60  u 
in  diam.  Spectra  analysis  of  all  except  the  spherules 
revealed  that  the  "chips"  contained  7%  nickel  and  0.7% 
cobalt,  and  the  oxides  —  4%  nickel  and  0.3%  cobalt.  The 
data  obtained  indicated  that  the  metal  particles  have  a 
composition  typical  of  an  iron  meteorite  and  are  differ¬ 
ent  from  artificial  iron  alloys.  Comparison  of  the  data 
with  results  of  the  soil  investigation  at  the  place  of  fall 
ot  the  sikhoto-Alin  meteorite  shows  great  similarity. 


S1T.01009 

Smithsonian  Inst.  Astrophysical  Observatory, 
Cambridge,  Mass. 

METEORITES  AND  BALLISTICS,  by  J.  S.  Rinehart. 
Apr.  21,  1958,  lv.  incl.  illus.  diagrs.  tables,  refs. 
(Technical  rept.  no.  8)  (AFOSR-TN-58-354)  (AF  18- 
(600)1596)  AD  154259  Unclassified 


Also  published  in  Selected  Topics  on  Ballistics,  Cranz 
Centenary  Colloquium,  Freiburg  11.  (West  Germany) 
(Apr.  21-25.  1958),  London,  Pergamon  Press,  1959, 
p.  88-116. 

A  meteorite  enters  the  earth's  atmosphere  at  high  ve¬ 
locity  (11  km/siC  to  72  km/sec),  is  subjected  to  power¬ 
ful  aerodynamic  forces,  suffers  rapid  loss  of  material 
through  aerodynamic  heating  and  abrasion,  but  occa¬ 
sionally  survives  passage  and  finally  may  strike  the 
ground,  producing  an  impact  crater.  The  phenomena 
involved  in  these  encounters  of  a  meteorite  with  our  at¬ 
mosphere  and  our  lithosphere  are  ones  commonly  met 
with  in  ballistic  studies.  For  example,  the  surface  fea¬ 
tures  of  a  number  of  aerodynamically  sculptured  mete¬ 
orites  are  germane  to  the  complex  ballistics  problem 
of  ablation  of  high  velocity  missiles.  Meteorites  strik¬ 
ing  the  earth  have  produced  the  largest  known  Impact 
craters  and  contribute  significantly  to  the  physics  and 
chemistry  of  high  speed  impact.  This  paper  discusses 
recent  studies  in  the  inter-related  areas,  meteorltics, 
ballistics,  and  astroballistics,  with  specific  reference 
to  ablation  fundamentals,  the  shapes  and  surface  fea¬ 
tures  of  various  meteorites,  and  the  nature  of  impact 
craters.  (Contractor's  abstract) 


SIT.01-.010 

Smithsonian  Inst.  Astrophysical  Observatory, 

Cambridge.  Mass. 

EVIDENCE  ON  THE  NATURE  OF  AIRFLOW  AROUND 
STONY  METECRITES  IN  FLIGHT,  by  E.  P.  Henderson 
and  L\  T.  Williams.  Apr.  29,  1958,  lv.  incl.  illus. 
diagrs.  (AFOSR-TN-58-436)  (AF  18(600)1596) 

AD  158240  Unclassified 

The  flow  markings  on  the  surface  of  a  series  of  stony 
meteorites  were  photographed  and  rationalized  in  the 
light  of  simple  aerodynamic  theory.  Complete  agree¬ 
ment  between  theory  and  experiment  was  demonstrated 
as  relating  to  the  orientation  of  the  objects  during  flight, 
and  separation  of  flow  from  bluff  objects  near  the  edges. 
The  pits  which  are  universally  observed  characteristics 
of  meteorites  showed  flow  lines  inside.  Some  of  the 
meteorites  showing  no  flow  lines  were  identified  as 
being  oriented  in  flight  by  other  characteristics,  leading 
to  the  conclusion  that  flow  lines  are  not  a  unique  indicator 
ol  nun-tumbling  flight.  (Contractor  a  abstract) 


SIT.01',01 1 

Smithsonian  Inst.  Astrophysical  Observatory, 

Cambridge,  Mass. 

S11JCATE  METEORITE  STRUCTURES  AND  THE  ORIGIN 
OF  THE  METEORITES,  by  J.  A.  Wood,  Jr.  June  19, 

1958,  165p.  incl.  illus.  diagrs.  tables,  refs.  (Technical 
rept.  no.  10)  (AFOSR-TN-58-547)  (AF  18(600)1596) 

AD  158364  Unclassified 
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The  petrography  (particularly  textures)  and  petrology 
of  stony  meteorites  were  studied  as  a  key  to  the  origin, 
evolution,  and  constitution  at  depth  of  the  earth.  Classi¬ 
fications,  textures  and  mineralogy,  and  chemical  com¬ 
positions  of  numerous  meteorites  are  given  as  well  as 
19  microphotographs.  Discussions  on  the  solar  sys¬ 
tem  evolution  and  the  condensation  of  the  chondrules 
Included  topics  on  (1)  currently  considered  hypotheses 
for  the  formation  of  the  solar  system,  (2)  stellar  tem¬ 
peratures  and  pressures,  (3)  effect  of  rotations,  (4) 
phase  equilibria,  (5)  adiabatic  cooling,  (6)  condensation 
processes,  (7)  chondrule-dust  fractionation,  (8)  optical 
measurements  of  Fe  content  of  olivine  in  chondrites, 
and  (9)  accretion.  The  classification,  mineralogy,  tex¬ 
tures,  and  chemical  compositions  of  nonchondrites  are 
presented  and  the  relation  of  nonchondrites  to  chon¬ 
drites  in  discussed.  The  topics  covered  In  a  discussion 
of  parent  meteorite  planets  encompassed:  (1)  a  review 
of  the  central-melting  model;  (2)  enstatite  chondrites 
and  aubrites,  (3)  the  stony-irons,  urellltes;  (4)  how- 
ardites  and  breccias,  (5)  sherghottiies,  (9)  mesosid- 
erites,  (7)  occluded  gases  and  the  carbonaceous  chon¬ 
drites,  and  (8)  amphoterites.  (ASTIA  abstract) 


S1T.02:001 

[Smithsonian  Inst.  Astrophyslcal  Observatory, 

Cambridge,  Mass.]. 

PROCEEDINGS  OF  THE  THIRD  SYMPOSIUM  ON  COS- 
MICAL  GAS  DYNAMICS,  Smithsonian  Astrophyslcal 
Observatory,  Cambridge,  Mass.  (June  24-29,  1957), 
ed.  by  J.  M.  Burgers  and  R.  N.  Thomas.  [1958]  [204]p. 
incl.  illus.  diagrs.  tables,  refs.  (I.A.U.  Symposium 
series  no.  8;  Smithsonian  Symposium  publication  no.  1) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research,  Internat'l.  Union  of  Theoret.  and  Appl.  Mech., 
It  »«rv  u\.  Astr  um  Uni.u.  UNESCO,  and  National 
Science  Foundation)  Unclassified 

Published  in  Rev.  Modern  Phys.,  v.  30:  905-1108, 

July  1958. 

Hus  symposium  «m  attended  by  over  AO  scientist*, 

24  of  whom  came  from  outside  the  United  States,  and 
about  60  from  this  country.  Among  the  main  topics 
discussed  were  the  producticn  of  velocity  fields,  the 
t'rtflr.  <A  interstellar  gas  ch  ds,  and  UssipaUon  meet  - 
anisms  operative  in  Urge  scale  velocity  fields.  At  the 
final  session  of  the  symposit  in  a  special  discussion 
lead  to  the  unanimous  recommendation  that  these  meet¬ 
ings  be  continued. 


SFE.01:001 

SocietC  Francaise  d'Etudes  et  de  Realisations 
d'Inventions  Coand-  Clichy  (France). 

[THE  COANDA  EFFECT]  PARTS  1-U1.  Final  rept. 


[1958]  3v.  incl.  illus.  diagrs.  tables.  (AFOSR-TR-58- 
135a, b,c)  (AF  61(514)1049)  AD  204073;  AD  204074; 

AD  204075  Unclassified 

A  detailed  study  is  presented  of  the  theoretical  and 
experimental  aspects  of  the  Coanda  effect.  The  objec¬ 
tives  of  this  research  were  (1)  to  define  the  physico- 
maihematical  and  experimental  chracteristics  of  the 
whole  Coanda  effect;  (2)  to  verify  experimentally  its  ap¬ 
plication  to  Coanda  nozzles;  and  (3)  to  investigate  the 
possible  utilization  of  the  "effect"  in  the  design  and  con¬ 
struction  of  Lenticular  aerodynes. 


SCU.02:001 

South  Carolina  U.  Dept,  of  Chemistry,  Columbia. 

NEW  PRODUCTS  FROM  THE  REACTION  OF  BENZOYL 
PEROXIDE  WITH  BENZENE,  by  D.  F.  DeTar  and  R.  A. 
J.  Long.  June  13,  1958,  3p.  (AFOSR-TN-58-602) 

(AF  49(338)88)  AD  162127;  PB  138983  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  4742- 
4743,  Sept.  5,  1958. 

The  thermal  decomposition  of  benzoyl  peroxide  in  ben¬ 
zene  In  a  nitrogen  atmosphere  has  been  found  to  produce 
two  new  products,  which  are  tetrahydroquaterphenyl  and 
dihydroblphenyl.  The  phenylcyclohexadienyl  radical  is 
shown  to  be  an  intermediate  in  the  biphenyl  formation. 
The  production  ul  bianl  products  in  s  Solvent  such  as 
nitrobenzene  is  believed  to  depend  on  the  conditions  of: 
(a)  the  relative  rates  of  formation  of  the  isomeric  sub¬ 
stituted  phenylcyclohexadienyl  radicals,  and  (b)  the  sub¬ 
sequent  possible  differing  rates  of  these  radicals. 


SCU^JOCl 

South  Carolina  U.  Dept,  of  Electrical  Engineering, 
Columbia. 

NON-WAVEGUIDE  TRANSMISSION  OF  MILLIMETER 
WAYES,  by  B  G.  Fellers  and  W.  E  iropst  Apr  15 
1°57  (18]p.  Incl.  illus.  diagrs.  refs.  (AFOSR-TN-57- 
188)  (AF  18(603)43)  AD  126483  Unclassified 

An  investigation  Is  discussed  of  the  us*  of  tree  space 
transmission  between  a  pair  of  appropriately  spaced  and 
designed  radiators  as  a  possible  replacement  for  wave¬ 
guide  transmission  within  a  millimeter  waveiength  sys¬ 
tem.  (Contractor's  abstract) 

SCU  03-902 

South  Carolina  U.  Dept,  of  Electrical  Engineering, 
Columbia. 

NON-WAVEGUIDE  METHODS  OF  MILLIMETER  WAVE 
TRANSMISSION,  by  R.  G.  Fellers.  [1957]  (15]p. 
incl.  illus.  diagrs.  (AF  18(603)43)  Unclassified 
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Published  in  Proc.  First  Tri-Service  Millimeter  Wave 
Symposium,  Army  Signal  Engineering  Labs.,  Fort 
Monmouth,  N.  J.,  Sept.  10-11,  1957,  p.  25-30. 

One  difficulty  encountered  In  the  use  of  millimeter 
wavelengths  is  the  excessive  attenuation  of  rectangular 
dominant-mode  waveguide  in  this  frequency  range. 
Several  possible  solutions  to  the  high  attenuation  prob¬ 
lem  have  been  proposed  and  are  discussed.  The  use  of 
a  dielectric-rod  waveguide  in  a  hybrid  dipole  mode  has 
been  investigated  by  Chandier  and  Elsasser  of  the  RCA 
Labs.  By  selection  of  a  rod  small  in  diam  in  terms  of 
wavelength  very  low  attenuation  can  be  obtained.  Such 
a  small  diam  rod  is  characterized  by  fields  which  ex¬ 
tend  far  beyond  the  rod  and  requires  exciters  of  large 
dimensions.  Under  this  low-loss  condition  radiation 
occurs  from  bends  in  the  guide.  It  appears  from  these 
difficulties  that  jtjk  of  the  principal  u ,<»  s  _f  dielectric 
rods  is  in  a  flexible  waveguide  of  moderate  attenuation 
where  the  field  is  virtually  confined  to  the  interior  of 
the  rod.  The  circular  hollow  pipe  waveguide  in  the 
TEQ1  mode  shows  much  promise  as  a  low  loss  trans¬ 
mission  medium.  Experiments  have  indicated  that  ex¬ 
tremely  low  loss  can  be  obtained,  i.e.,  several  decibels 
per  mile.  Some  problems  have  arisen  due  to  the  TMjj 

mode  which  is  produced  in  bends  and  similar  irregulari¬ 
ties,  but  has  been  eliminated  in  part  by  using  wave¬ 
guides  made  of  a  helix  or  of  annular  rings  imbedded  in 
lossy  material.  Some  difficulty  has  also  been  encoun¬ 
tered  in  the  design  of  a  satisfactory  broad-band  com¬ 
pact  launcher  for  this  mode,  but  it  still  appears  that 
this  approach  has  much  to  recommend  it.  As  an  alter¬ 
native  to  either  of  the  above  schemes,  it  is  suggested 
that  a  free  space  system  of  transmission  be  utilized 
within  radar  or  communications  installations  to  re¬ 
place  a  waveguide  transmission  system. 


SCU.03:003 

South  Carolina  U.  Dept,  of  Electrical  Engineering, 
Columbia. 

A  CIRCUIAR  POLARIZATION  DUPLEXER  FOR  MIL¬ 
LIMETER  WAVES,  by  R.  G.  Fellers.  Nov.  1,  1958, 

12p.  ir.cl.  illus.  diagrs.  (AFOSR-TN-58-771)  (AF  18- 
1*03)43)  AD  201774,  PB  138740  Unclassified 

Also  published  in  Trans.  Anier.  Inst.  Elec.  Engineers, 
v.  78  (Part  I)-  954-937,  Jan.  1960. 

A  circular-polarization  duplexer  Is  described  for  use 
in  the  millimeter  wavelength  range.  Such  a  duplexer 
finds  its  field  of  application  In  any  system  which  utilizes 
the  same  antenna  for  simultaneous  transmission  and 
reception,  as  fur  example,  a  continuous -wave  radar. 

The  millimeter  wavelengths  are  here  defined  as  cover¬ 
ing  the  range  from  1  to  10  mm  (frequency  range  30,000 
to  300. OuO  me). 


SCU.01:002 

South  Carolina  U.  [Dept,  of  Mathematics]  Columbia. 

SYSTEMS  OF  LINEAR  DIFFERENCE  EQUATIONS  AND 
SYSTEMS  OF  LINEAR  DIFFERENTIAL  EQUATIONS 
WHICH  SATISFY  CONDITIONS  AT  TWO  POINTS,  by  T. 
Fort.  Apr.  1957,  8p.  (AFOSR-TN-57-174)  (AF  18(603)- 
23)  AD  126469  Unclassified 

The  difference  equations: 

yk(i+1>  ■  "kiW^lW  +  ak2(i)y2(i)  +  -  +  \n(1)yn(i> 

for  1  s  k  s  n,  are  defined  to  be  representable  in  the 
following  matrix  form  T(i  +  1)  =  M(i)r(i).  The  i  and  k 
are  limited  to  integral  values  and  the  ag{(i)  are  defined 

when  o  5  i  *  b.  The  solution  of  the  set  of  equations  is  a 
set  of  functions,  y^(i),  y^U) . yn(i)  wmch  satisfy  the 

equations  at  all  points  of  o  s  i  *  b.  No  gain  in  generality 
is  found  if  o  s  i  *■  b  is  replaced  by  a  *  1  '  b.  It  is  shown 
that  there  exists  one  and  only  one  solution  of  the  set  of 
difference  equations  taking  on  arbitrary  prescribed 
values  at  0.  A  set  of  analogous  differential  equations  is 
studied  by  the  use  of  a  similar  form  of  analysis. 


SCU.01:003 

South  Carolina  U.  [Dept,  of  Mathematics]  Columbia. 

LINEAR  DIFFERENCE  AND  DIFFERENTIAL  EQUA¬ 
TIONS  SATISFYING  CONDITIONS  AT  MORE  THAN  ONE 
POINT,  by  T.  Fort.  Technical  rept.  June  1957,  9p. 

(A FOSR - TN- 57-307)  (AF  18(603)23)  AD  132378 

Unclassified 

Also  published  in  prof  Amer  Math  Sac  ,  v  fi-  2*7-292, 
Apr.  1958. 

Investigation  is  made  of  linear  difference  and  differen¬ 
tial  equations  which  satisfy  conditions  at  more  than  one 
point.  Sufficient  conditions  on  the  coefficients  are  given 
so  that  a  solution  of  a  system  of  linear  equations  exists 
which  consists  of  a  set  of  functions,  some  of  which  take 
on  prescribed  values  at  one  point,  and  others  at  other 
points.  The  approach  to  differential  equations  is  through 
Jitter ence  equations.  The  system  ut  dltterence  equations 
n 

considered  Is  yy  (i  ♦  1)  -  I  avu(i)y|i(1).  where  v  - 
P»1  VU 

1 . n;  1  is  limited  to  integral  values,  and  the  coefficients 

a  (i)  are  defined  when  0  '  i  ■  b.  The  set  of  differential 
<iyv  n 

equations  considered  is  ^  -  £  gy^(x)yy,  where  v  ■» 

p*l 

1 . n,  and  the  Kuv(*)  are  continuous  over  the  integral 

0  '  x  •. 
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£  South  Carolina  U.  [Dept,  of  Mathematics]  Columbia. 

/  A  PROBLEM  OF  RICHARD  BELLMAN,  by  T.  Fort. 

['  Technical  rept.  Aug.  1957,  5p.  (AFOSR-TN-57-542) 
(AF  18(603)23)  AD  136530  Unclassified 

SAlso  published  In  Proc.  Amer.  Math.  Soc.,  v.  9:  282- 
286,  April  1958. 


C 

I 

r 

i 


Given  the  Sturm-Liouvllle  problem  (1)  u"  +  X  [f(x)  + 
fg(x)u  =  0,  (2)  u(0)  »  u(l)  =  0,  where  f(x)  and  g(x)  are 
continuous  functions  over  [0,1]  with  positive  minima, 
and  where  X^  is  regarded  as  the  smallest  characteristic 

value  as  a  function  of  c  :  determine  whether  X}  is  an 

analytic  function  of  f  for  R(f)  5  0,  and  locate  the 
singularity -nearest  the  origin  ((”0)  (R.  Bellman,  Bull. 
Amer.  Math.  Soc.,  Jan.  1957).  The  method  of  differ¬ 
ences  is  used.  Regard  f(x)  and  g(x)  defined  as  con¬ 
tinuous  functions  -n  £  x  i  1  +  n  where  n  >  0  is  arbitrari¬ 
ly  small;  assume  I  f (x) '  *=  N,  Ig  (x)l  <  N,  where  N  Is 

constant.  Let  x.  =  0,  l/n,  2/n .  1  and  consider 

1  2  2 

the  difference  equation  (3)  n  A  y(x^)  +  X  [ f(x^)  + 
fg(xj)]y(xj  j)  ~  0  side  by  side  with  (1).  The  following 
theorems  are  proved:  I.  Let  u(x,X,r)  be  a  solution  of 
(1)  where  u(0,X,r)  »  0  and-^-  (0,X,c)  »  1;  let  y(x,X,f) 

be  a  solution  of  (3)  such  that  y(0,X,e)  -  0  and  n  Axy(0,X,<h 
I-  then  when  n  -  “,  y (x, X , c)  approaches  u(x,X,f)  uniformly 
in  x,X,f  so  long  as  0  iXS  1,IX|  <  M,  Id  <  M,  where  M 
is  a  constant  but  otherwise  arbitrary.  Moreover, 
u(x,X,f)  and  y(x,X,c)  are  each  expressible  as  power  ser¬ 
ies  In  X,  where,  when  n  -  ",  the  coefficients  of  the  var¬ 
ious  powers  of  X  In  the  series  for  y  approach  uniform¬ 
ly  the  coefficients  of  like  powers  of  X  in  the  power  ser¬ 
ies  for  u.  n.  The  function  X^  -  X(f)  obtained  from 

u(i,X  ,0  -  0  for  real  r  can  be  analytically  extended 
1 

over  any  finite  region  not  including  the  negative  axis 
of  reals,  its  singularity  nearest  the  origin  is 

n,i"<-gw> when  x  is  on  *°’ 


.  SOU. 01:005 

South  Carolina  U.  [Dept,  of  Mathematics]  Columbia. 

LIMITS  OF  THE  CHARACTERISTIC  VALUES  FOR 
CERTAIN  BOUNDARY-VALUE  PROBl.EMS  ASSOCIATED 
WITH  DIFFERENCE  EQUATIONS,  by  T.  Fort.  [1957] 
lip.  incl.  table.  [A F  18(603)23]  Unclassified 

P  Published  in  Jour.  Math,  and  Phys.,  v.  35:  401-407, 

Jan.  1957. 


SCU.01:004  -  SCU.01:007 


The  difference  equation  I  ^  lkv^l’  12’  *v-l’  V"*’ 

^+1’  V*  *i  y^l’  i2’  Sr-l*  V1,  Vt-1’  ’  Vl  + 


[-2  -  sai-  v  ■■■’  y]y(1i’  *2-  v  v  *  °- 


n 

It  is  assumed  that  1  ,  i2,  — ,  1^  are  limited  to  integral 

values  and  that  k  and  s  are  defined  when  0  *  1  s 

q  -  1,  2,  — ,  u  and  that  k  >  0,  s  >  0.  The  point  set  for 
the  fundamental  domain  is  associated  with  an  equation 
for  each  of  the  points.  Boundary  conditions  for  the  y 
values  on  the  boundary  of  the  fundamental  domain  give 
m  homogeneous  linear  equations  In  m  variables.  The 
characteristic  equation,  represented  by  the  determinant 
of  coefficients  equated  to  zero  so  as  to  Investigate  the 


solutions,  Is  solved  as  an  equation  in  n  and  the  roots 
are  considered  as  characteristic  values  for  the  problem. 


SCU.01:006 

South  Carolina  U.  [Dept,  of  Mathematics]  Columbia. 

PARTIAL  LINEAR  DIFFERENCE  EQUATIONS,  by  T. 
Fort.  [1957]  [7]p.  [AF  18(603)23]  Unclassified 

Published  in  Amer.  Math.  Monthly,  v.  64:  161-167, 

Mar.  1957.  " 

In  abbreviated  notation,  the  equatons  studied  are  of  the 
form 

I  {kab^'  ^y^  +  *’  J  +  b':  *a’  b'  f  p}  ’  R<1’  fS’ 

where  P  is  a  given  finite  set  of  ordered  pairs  of  inte¬ 
gers,  and  R(i,  j),  as  well  as  kab(i,  j)  for  each  (a,  b)  fP, 

is  a  given  function  of  (i,  J)  whose  domain  S  Is  the  set 
of  all  integral  points  in  a  fixed  rectangle.  Particular 
attention  is  paid  to  the  case  where  P  Is  the  "five-point 
pattern”  {(-1,  0),  (0,  -1),  (1,  01  (0,  1),  (0,  0)}.  The  do¬ 
main  of  a  solution  y  is  the  Bet  |<i  *  a,  j  ♦  b):  (i,  ))  fS; 

(a,  b)  c  p}.  Auxiliary  linear  conditions,  usually  bound¬ 
ary  conditions,  are  sometimes  imposed.  In  this  context, 
consideration  is  given  to  the  concepts  of  fundamental 
domain,  fundamental  system  of  solutions,  compatibility 
of  a  system,  and  Green's  function. 


SC  U.0 1:007 

South  Carolina  U.  [Dept,  of  Mathematics]  Columbia. 

ON  CONVERGENT  PERTURBATION  EXPANSIONS,  by 
R  Bellman  and  T.  Fort.  May  1958,  5p.  (AFOSR-TN- 
58-205)  (AF  18(603)23)  AD  152236;  PB  134659 

Unclassified 
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SCU.01:008,  009;  SCU.04-.001;  SOC.02:007 
It  is  shown  that  an  expansion  of  the  form 

oo 

A  (c)  l  (e)n, 

n^O 

convergent  for  r  a  0,  can  be  obtained  for  the  smallest 
characteristic  value  of  the  Sturm -Liouville  equation 

u"  +  X  (f(x)  +  (  g(x))u  =  0,  u(0)  =  u(l)  =  0, 

under  the  assumption  that  f(x)  and  g(x)  are  continuous 
functions  in  0  *  x  s  1  satisfying  the  conditions  f(x),  g(x) 

2 

2  a  .  (Contractor's  abstract) 

SCU.01:008 

South  Carolina  U.  [Dept,  of  Mathematics]  Columbia. 

A  LINEAR  DIFFERENTIAL  EQUATION  WHOSE  CO¬ 
EFFICIENTS  INVOLVE  q-FERlODIC  FUNCTIONS,  by 
T.  Fort.  May  1958,  3p.  (AFOSR-TN-58-384)  (AF  18- 
(603)23)  AD  154269  Unclassified 

The  general  solution  to  an  n-th  order,  linear  equation 
whose  coefficients  are  of  the  form  z  pfi  ^(z)  is  given  in 

terms  of  a  power  series  solution  which  explicitly  takes 
into  account  the  q-periodicity  of  the  coefficients, 
p^(qz)  *  Pj(x).  The  solution  is 

k  V1  v 

T.  t  *>  F.(*), 

H  v-0 

where  the  F^(qz)  =  the  c-^  are  the  multiplicity  of 

the  0,  terms,  and  the  constant  c  depends  on  both  ]  and  v. 

SCU.0L009 

South  Carolina  U.  [Dept,  of  Mathematics]  Columbia. 

A  PROBLEM  IN  UNEAR  DIFFERENTIAL  EQUATIONS, 
by  T.  Fort.  July  1958,  5p.  (AFOSR-TN-58-619) 

(AF  18(603)23)  AD  162148  Unclassified 

Also  published  in  Proc.  Ame.\  Math.  Soc.,  v.  10.  300- 
303,  Apr.  1959. 

-•  . 

Given  the  equation  u"  ♦  (1  ♦  Xg(x))u  -  0  with  !gi  \)  dx  <• 
with  Uj(x)  as  the  solution  of  this  equation  with  the 

initial  data  u((0)  -  0,  and  u^'(0)  >1.  It  is  known  that 

Uj(x)  -r(X)sin(x*6(X)).  Following  a  suggestion  of 

Bellman,  the  dependence  of  the  analytic  properties  of 
r(X)  and  8(A)  on  the  complex  parameter  X  have  been 
2 

studied,  it  is  shown  that  r(X)  is  an  entire  function 


and  that  cosS(X)  is  analytic  and  regular  except  at  the 
points  where  r(X)  =  0.  This  is  done  by  considering 
first  an  analogous  problem  for  a  difference  equation 
and  then  passing  to  the  limit. 


SCU.04;001 

South  Carolina  U.  [Dept,  of  Physics]  Columbia. 

STUDIES  OF  POSITRON  LIFETIMES  IN  SOLID'1  by 
A.  P.  French  and  A.  R.  Lowrey.  Final  rept.  ; .  .  1958, 
55p.  incl.  illus.  diagrs.  tables,  refs.  (AFOSR-TR-58-63) 
(AF  49(638)74)  AD  158241  Unclassified 

The  purpose  of  this  work  was  to  study  the  effect  of  an 
internal  electric  field  on  the  mean  lifetime  of  positrons 
in  a  ferroelectric  material.  The  internal  electric  field 
can  effectively  be  "turned  on  or  off”  by  raising  or  lower¬ 
ing  the  samples’  temperature  above  or  below  the  Curie 
temperature.  A  fast  coincidence  circuit  (resolving  time 
approximately  3  musec)  was  assembled.  The  compo¬ 
nents  not  commercially  available  were  constructed  and 
the  equipment  was  calibrated.  Decay  curves  were  run 
for  several  materials,  some  of  which  have  been  previ¬ 
ously  studied,  (aluminum,  teflon,  polyethylene,  and 
Plexiglas).  The  results  compare  favorably  with  meas¬ 
urements  obtained  by  others.  The  decay  curve  was  run 
for  Rochelle  Salt,  a  ferroelectric  crystal  with  an  inter¬ 
nal  field  of  approximately  800  esu  between  the  temper¬ 
atures  255°K  and  297°K.  Several  measurements  were 
taken  with  the  sample  above  the  critical  temperature 
of  297°K,  and  the  lifetime  was  found  to  consist  of  one 

component,  *  (5.25  *  0.25)-10  sec.  (Contractor’s 
abstract) 

SOC.  02: 007 

Southern  California  U.  Dept,  of  Chemistry,  Los  Angeles. 

DERIVATIVES  OF  SULFENIC  ACIDS.  XXIX  [a],  THE 
CHARACTERIZATION  OF  CERTAIN  STEROLS  WITH 
2,4-DlNlTROBENZENESULFENYL  CHLORIDE,  by 
R.  B.  Langford  and  N.  Kharasch.  [June  1957]  [6]p.  incl. 
table.  (AFOSR-TN- 57-295)  [AF  18(600)844] 

AD  132366  Unclassified 

Also  published  in  Jour.  Org.  Chem.,  v.  22-.  1673-1675, 
Dec.  1957.  (Title  varies) 

The  pyridine-catalyzed  reactions  of  2,4-dinitrobenzene- 
sulfenyl  chloride  (I)  with  testosterone,  19-nortesto- 
sterone,  17-metiiyltestosterone  and  ll-n-hydroxyproge- 
sterone  are  described.  Evidence  is  presented  for  the 
conclusion  that  the  products  are  sulfenate  esters, 
formed  by  the  reactions  of  1  with  the  alcohol  functions. 

It  is  suggested  that  these  reactions,  coupled  with  chro¬ 
matographic  separations  of  mixtures  of  the  derivatives 
and  regeneration  of  the  sterols  from  the  coicrs,  which 
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has  been  achieved,  may  p rov  ‘  of  value  in  isolation 
studies  in  this  field  of  work.  The  synthesis  of  octadecyl 
2,4-dini*robenzenesulfenate  ;s  also  reported.  (Con¬ 
tractor's  abstract) 


SOC.02:008 

Southern  California  U.  Dept,  of  Chemistry,  Los  Anp.les. 

STUDIES  OF  THIOFEROXIDI  S  (SUL  FEN  ATE  ESTERS), 
by  N.  Kharasch.  Final  rept.  ’ept.  I.  1933-Dec.  31, 

1956,  lv.  (AFOSR-TR-5”-23;  (AF  18(000)844) 

AD  120492  Unclassified 

The  mechanism  is  invest)  gat-  i  of  the  reaction  of  a 
representative  aromatic  sulft  nyl  chloride  with  the 
simplest  alcohol  (methanol),  i.e..  the  reaction. 

ArSCl  +  CHgOH  fi  ArSOCHg  TIC1; 

New  examples  of  sultenyl  esu  rs  are  synthesized  via 
the  sulfenyl  chloride  alci  hoi  reaction;  Nt  w  routes  are 
sought  to  synthesize  thiopert  vides;  Studies  are  initiat¬ 
ed  of  the  chemical  and  physical  properties  of  sulfenate 
esters;  New  areas  of  interes'.  are  explored  related  to 
the  synthesis  and  chemistry  of  sulfenate  esters,  espe¬ 
cially  those  involving  their  thioporoxicfic  character. 


SOC. 03:003 

Southern  California  U.  Dept,  of  Chemistry,  l.os  An|  :les. 

RESOLUTION,  STEREOCHEMICAL  CORRELATION. 
AND  MAXIMUM  ROTATIONS  OF  THE  NORBORNcNE- 
AND  5-NORBORNENE-2-C  ARBOXYLIC  ACIDS.  ISO¬ 
TOPE  DILUTION  AS  AN  AID  IN  THE  DETERMINA¬ 
TION  OF  OPTICAL  PURITY,  by  J.  A.  Berson  and 
D.  A.  Ben-Efraim.  [1956]  18p.  incl.  refs.  (AFOS11- 
TN-58-1C97)  (AF  19(600)1544)  AD  207591 

Unclassified 

Also  published  in  Juur.  Anier.  Chem.  Soc.,  v.  81:  4083- 
4087,  Aug.  5,  1959. 

endo-Norbornanccarboxyiic  acid  (la)  has  been  resolved 
via  the  cinchonidine  salt.  The  active  acid  has  been 
steraochemically  correlated  with  the  exo-isomer  and 
with  endo-  and  exo--5-norbornene-2-cavboxylic  acids. 
The  optical  purity  of  la  and  of  the  other  three  acids 
have  been  established  bv  application  o!  the  isotope  di¬ 
lution  technique  of  Graff.  Rittenberg  and  Foster.  (Con¬ 
tractor's  abstract; 


SOC. 03:004 

Southern  California  U.  Dept.  of  Chemistry,  Los  Angvles. 

THE  STEREOCHEMISTRY  OF  THE  PERBEN7.01C  AND 
OXIDATION  OF  OPTICALLY  ACTIVE  F.XO-ACETYL- 


NORBORNANE,  by  J.  A.  Berson  and  S.  Suzuki.  [Dec. 
1958]  [28]p.  incl.  diagrs.  refs.  (AFOSR-TN-58-1131) 

(A  F  18(600)1544)  AD  207976  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  81:  4038- 
4094,  Aug.  b,  1959. 

(-)-exo-Acetylnorbomane  of  known  optical  purity  is  pre¬ 
pared  by  the  sequence  (-)  -exo-norbomanecarboxylic 
acid  -  acid  chloride  -  (-) -ketone.  The  optical  rotation 
of  enantiumerically  pure  exo-norbornyl  acid  phthalate 
is  established  by  analysis  of  a  partially  resolved  sample 
for  enantiomer  content  by  isotope  dilution  of  exo- 
14 

norbornyi  acid  phthalate-C  .  Combination  of  this  re¬ 
sult  with  data  of  Wlnsteln  and  Trifan  affords  rotations  of 
enantiom -'ideally  pure  exo-norborneol  and  exo-norbornyl 
acetate.  Perbenzolc  acid  of  the  active  ketone  gives 
exo-acetate  with  94.2-100%  retention  of  optical  purity, 
indicating  leas  than  2.9%  attack  at  C.l.  The  implications 
of  the  re  lults  for  an  understanding  of  the  type  of  hy- 
brldizati  in  in  the  transition  state  of  1,2-rearrangements 
is  discui  sed.  (Contractor's  abstract) 


SOC  .04:004 

Southern  Cl  ifomia  U.  Dept,  of  Chemistry,  Los  Angeles. 

THE  TDi'  i  LAG  IN  DIFFUSION  H,  by  H.  L.  Frisch. 

Oct.  1957  [19]p.  incl.  diagrs.  table.  (Technical  rept.  no. 
4)  (AF'OtR-  TN-57-235)  (In  cooperation  with  Bell  Tele¬ 
phone  Labs.,  Murray  Hill,  N.  J.)  (AF  18(603)122) 

AD  126532  Unclassified 

Also  publish  d  in  Jour.  Phys.  Chem.,  v.  62:  401-404, 

Apr.  1958. 

It  is  shown  that  prcvld  d  one  knows  or  can  gueaa  the 
functions  form  of  the  concentration  dependence  of  the 
diffusion  coefflc  ent,  measurements  of  the  time  lag  in 
(vacuum)  transmission  experiments  through  a  membrane 
at  several  diifusant  reservoir  pressures  (or  concentra¬ 
tions)  alb  w.i  us  to  determine  both  the  diffusion  coeffi¬ 
cient  (and  it .  parameters)  as  well  as  the  solubility  of 
the  diffusant  in  the  membrane.  Under  some  weak  re¬ 
strictions,  even  11  nothing  is  known  concerning  the  func¬ 
tional  dependi  nee.  a  knowledge  of  the  time  lag  allows 
one  to  estimate  he  order  oi  magnitude  of  the  integral 
diffusion  cm  fficient.  (Contractor’s  abstract) 


SOC. 04:005 

Southern  California  U.  Dept,  of  Chemistry,  Los  Angeles. 

A  NUMERIC  \L  APPROACH  TO  THE  PROBLEM  OF 
SEDIMENTATION  VOLUME,  by  M.  J.  Void.  Aug.  1958, 
9p.  incl.  tables.  ( Technical  rept.  no.  5)  (AFOSR-TN- 
58-843)  'AF  18(603)122)  AD  203333;  PB  137051 

Unclassified 
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Methods  of  computation  of  the  sediment  volume,  which 
Is  to  be  utilized  as  a  quantitative  criterion  of  particle 
interaction,  are  presented  along  with  some  results  for 
spherical  particles  and  for  simulated  rod-like  parti¬ 
cles  built  of  aggregates  of  spheres.  The  computational 
scheme  was  found  adaptable  fcr  Staining  Hie  Jtii  merit 
volume  and  sediment  structure  for  a  wide  variety  of 
particle  shapes  and  assumed  mechanics  of  particle  in¬ 
teraction.  The  simplest  type  of  interaction,  rigid  cohe¬ 
sion  on  first  contact  between  particles,  appeared  to  ap¬ 
ply  accurately  to  systems  of  glass  spheres  in  nonpolar 
media  containing  small  amounts  of  water.  In  addition 
to  packing  volume,  the  computational  scheme  leads  to 
information  about  the  structure  of  the  sediment  which 

may  hp  uspgjtj  In  the  MhimHun  I  trliirpft rHrln  lorTKS 

In  the  model  investigated  the  number  of  multiparticle 
contacts  diminished  noticeably  as  the  size  distribution 
widened.  (ASTIA  abstract) 


SOC.  04: 006 

Southern  California  U.  Dept,  of  Chemistry,  Los  Angeles. 

[COLLOID  STATISTICS],  by  H.  L.  Frisch.  Final  rept. 
Aug.  1958,  3p.  (AFOSR-TR- 58-77)  (AF  18(603)122) 

AD  158344  Unclassified 

Work  under  the  contract  centered  around  3  general  as¬ 
pects:  (1)  relaxation  times  in  dilute  systems,  (2)  phase 
transformations  in  colloidal  systems,  and  (3)  gelation 
theoiy.  Experiments  were  performed  to  determine  the 
time  lag  in  the  nucleation  of  second  phase  colloids.  In 
the  study  of  gels  it  was  assumed  that:  (1)  they  are 
formed  by  growing  networks  of  rigid  ovaloids  at  a  cer¬ 
tain  critical  concentration  strongly  Influenced  by  the 
ratio  of  radii  of  the  ovaloids,  and  (2)  that  the  density 
difference  between  the  gel  particles  and  the  solvent  is 
zero,  eliminating  the  effect  of  gravity.  The  spontaneous 
growth  of  the  network  is  then  treated  in  first  approxi¬ 
mation  as  H  it  wen  a  mathematical  tret  Vi.  analogy  with 
the  Flory  gelatin  theory  of  polyfunctional  condensation 
polymers. 


SOC. 04:007 

'Southern  California  U.  Dept,  of  Chemistry.  Los  Angeles. | 

AN  APPROACH  TO  EQUILIBRIUM,  by  H.  L.  Frisch. 
[1958]  [8]p.  incl.  reft.  (In  cooperation  with  Bell  Tele¬ 
phone  Labs.,  Murray  Hill,  N.  J.)  [AF  18(603)122] 

Unclassified 

Published  in  Phya.  Rev.,  v.  109:  22-29,  Jan.  1.  1958. 

The  concept  of  statistical  equilibrium  of  an  isolated 
methatucai  system  is  modified  to  mean  a  state  in 
which  the  observable  local  macroscopic  properties 
such  as  the  local  density  of  particles,  mean  energy, 
temperature,  entropy,  etc.,  have  attained  their  equi¬ 
librium  values,  i.e.,  the  values  which  would  be  obtained 


from  the  density  in  phase  space  which  corresponds  to 
the  appropriate  stationary  solution  of  Liouville's  equa¬ 
tion.  The  approach  to  equilibrium  in  time  in  this  sense 
(i.e.,  for  the  local  properties  which  are  suitable  averages 
over  the  action  variables  of  the  system)  of  a  wide  class 
■J  multiply  periodic  nysb  n.s  u  djprr.jrwtratfd  under  toe 
condition  that  a  local  property  exists  initially.  The  ques¬ 
tion  of  extension  of  this  ergodic  result  to  less  restricted 
mechanical  systems  has  been  discussed  and  the  relation¬ 
ship  to  ergodic  theory  and  coarse  graining  indicated. 

The  general  transport  theory  and  the  approach  to  spatial 
uniformity  of  a  sufficiently  ideal  gas  are  investigated 
by  us.ng  as  a  model  a  gas  of  elastic  hard-sphere  mole¬ 
cules  with  vanishing  diameter.  In  particular  it  is  shown 
that  under  euitatu  csr/HUtM  the  ilUueljtilri  drruslty 
satisfies  Fick's  laws  and  the  conconduction  of  heat  sat¬ 
isfies  Fourier's  law,  albeit  with  time-dependent  trans¬ 
port  coefficients.  (Contractor's  abstract,  modified) 


SOC. 06:001 

Southern  California  U.  Dept,  of  Chemistry,  Los  Angeles. 

DERIVATIVES  OF  SULFENIC  ACIDS.  XXXII.  STUDIES 
OF  THIOPEROXIDES.  PART  4.  REACTIONS  OF  TRI- 
CHLOROMETHANESULFENYL  CHLORIDE  WITH  1,2- 
EPOXIDES  AND  ALCOHOLS,  by  R.  B.  Langford  and  N. 
Kharasch.  [1958]  [7]p.  incl.  table,  refs.  (AFOSR-TN- 
58-428)  (AF  49(638)330)  AD  158231  Unclassified 

T  i  lUilur omethaneruVleuyl  chloride  (1,  reacts  with  1,2- 
epoxidea  and  with  meso-butadiene  dioxide  to  form  beta- 
chlorcalkyl  trlcnloromethanesulfenates.  The  reaction 
is  catalyzed  by  t-amlnes  and  identical  products  are  ob¬ 
tained  by  substituting  appropriate  beta-chloro  alcohols 
lor  the  epoxides.  The  results  agree  with  the  mechanism 
which  postulates  trans  opening  of  the  epoxide  rings,  as 
previously  suggested  for  the  similar  reactions  of  2,4- 
dinitrobenzruerilfenyl  chloride.  The  new  products  from 
reason  ol  1  with  epwttdes  and  certain  aHohol*  are  re¬ 
ported.  (Contractor's  abstract) 


SOC. 05:002 

Southern  California  U.  Engineering  Center,  Los  Angeles. 

A  METHOD  OF  ALLEVIATING  THE  EFFECTS  OF  THE 
BOUNDARY  LAYER  SHOCK-WAVE  INTERACTION  AT 
COMPRESSION  CORNER,  by  J.  C.  Williams,  ID.  May  31, 
1958,  46p.  incl.  Ulus,  diagrs.  (USCEC  rept.  no.  40-202) 
(A FOSR-TN- 58-344)  (AF  18(600)1145)  AD  158248 

Declassified 

Experimental  results  are  presented  which  Indicate  that 
the  undesirable  effects  of  boundary  layer  separation  at 
a  c  -impression  tunitr  yt>  supers orit  flow  tan  be  reduced 
by  a  slight  modification  of  the  body  geometry  just  ahead 
of  the  corner.  This  modification  consists  of  Introducing 
a  rearward  facing  step  of  small  depth  and  of  moderate 
length  just  ahead  of  the  corner.  The  experimental 
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results  show  that  the  pressure  distribution  after  the 
compression  corner  (an  Inclined  wedge  In  this  case)  is 
improved  and  that  the  length  of  forward  influence  of  the 
separated  region,  due  to  the  corner,  is  decreased  by 
this  simple  change  in  geometry.  Improvements  such  as 
these  have  direct  application  to  the  design  of  deflected 
control  surfaces  and  ramp  (or  spike)  type  diffusers.  The 
present  investigation  was  carried  out  at  a  Mach  number 
of  2.54  in  the  University  of  Southern  California  Super¬ 
sonic  Wind  Tunnel  Facility.  (Contractor's  abstract) 


SOC. 05:003 

Southern  California  U.  Engineering  Center,  Los  Angeles. 

LOW-DRAG  SPECIFICATION  OF  SURFACE  IRREGU¬ 
LARITIES,  by  J.  W.  Stuart,  Jr.  Mar.  31,  1958,  13p. 
incl.  diagrs.  (USCEC  rept.  no.  40-203)  (AFOSR-TN- 
58-404)  (AF  18(600)1145)  AD  158207  Unclassified 

By  a  re-lnterpretation  of  the  experimental  results  on 
boundary -layer  transition  by  Tani  and  Dryden  readily 
useable  nomographs  are  obtained  which  can  be  utilized 
for  engineering  purposes. 


SOC. 05:004 

Southern  California  U.  Engineering  Center,  Los  Angeles. 

ON  THE  LAMINAR  BOUNDARY  LAYER  WITH  ARBI¬ 
TRARY  PRESSURE  GRADIENT  AND  WALL  TEMPER¬ 
ATURE  DISTRIBUTIONS,  by  J.  C.  Williams,  III.  July 
31,  1958,  17p.  incl.  diagr.  (USCEC  rept.  no.  40-204) 
(AFOSR-TN-58-583)  (AF  1  B(60C)  1 145)  AD  162103 

Unclassified 

The  laminar  boundary  layer  equations  for  a  compres¬ 
sible  heat  conducting  gas  are  first  transformed  by  the 
Stewartson  transformation.  The  transformed  equations 
are  then  attacked  by  the  Blaulus  series  procedure  which 
is  well  known  In  incompressible  boundary  layer  theory. 
This  procedure  yields  a  nu  iber  of  pairs  of  simultane¬ 
ous  ordinary  differential  equations  which,  when  solved, 
define  the  boundary  layer  on  a  body  with  a:;  arbitrary 
pressure  distribution.  The  method  also  allows  for  an 
arbitrary  wall  temperature  distribution  or  an  arbitrary 
heat  transfer  rate  distribution  along  the  body.  The  re¬ 
sulting  equations  can  probably  beat  t>e  solved  on  mod¬ 
ern  high  speed  computing  machines.  (Contractor  s 
abstract) 


SOC. 05  005 

S  hi  them  California  U.  Engineering  Center,  l.os  Angeles. 

AN  INVESTIGATION  OK  SHOCK  WAVE-BOUNDARY 
LAYER  INTERACTION,  by  R.  1  .  Chuan.  Aug.  1958,  32p 
incl  llles.  diagis.  (USCEC  rept.  no.  40-101)  (AFOSR- 
TR-5B  145)  (AF  181600)1145'  AD  302753  Declassified 


An  experimental  study  is  made  of  the  strong  Interaction 
between  a  boundary  layer  and  a  supersonic  lnviscld  outer 
flow  In  the  vicinity  of  a  compression  comer.  Attempts 
are  made  to  assess  the  validity  of  certain  assumptions 
made  in  the  Crocco-Lees  theory  of  Interaction.  A  simple 
method  is  devised,  on  the  basis  of  the  experimental  find¬ 
ings,  for  the  control  of  a  laminar  boundary  layer  up¬ 
stream  of  a  compression  corner.  (Contractor's  abstract) 


SOC. 07:001 

Southern  California  U.  Engineering  Center,  Los  Angeles. 

INVESTIGATION  OF  SUPERSONIC  DIFFUSER  INSTA¬ 
BILITY,  by  A.  C.  Brown.  Final  rept.  Nov.  30,  1956, 
lv.  incl.  Ulus,  diagrs.  (USCEC  rept.  no.  41-101) 
(AFOSR-TR-57-1)  (AF  18(600)1167)  AD  115038 

Unclassified 

Investigation  of  the  unstable  flow  through  four  different 
types  of  diffuser  has  been  made.  These  were  a  pitot  type 
intake,  an  axisymmetrlc  model  with  a  center  body,  a 
ramp  and  a  scoop  Intake.  The  pitot  was  unique  In  that 
Its  only  Instability  was  at  low  and  zero  mass  flow,  and 
was  of  the  acoustic  organ  pipe  type.  The  other  Intakes 
were  characterized  by  a  high  frequency  oscillation  at 
low  mass  flows,  and  a  more  complex  phenomenon, 
known  as  buzz,  at  higher  mass  flows.  It  is  beUeved  that 
all  diffusers  which  have  a  surface  ahead  of  the  Inlet  will 
have  these,  two  types  of  oscillation  present  to  some  de¬ 
gree,  and  that  they  will  be  of  the  form  described  In  this 
report.  The  high  frequency  oscillation  was  caused  by 
over-blowing  of  the  fundamental  organ  pipe  frequency 
ekie  to  higher  energy  content  of  the  air  flow  past  the  lip 
for  these  three  intakes.  The  buzz  phenomenon  can  be 
broken  down,  for  analysis  purposes.  Into  four  phases, 
of  which  the  second  Is  the  high  frequency  oscillation  as¬ 
sociated  with  low  mass  flows.  The  first  is  a  statically 
divergent  forward  movement  of  the  shock  wave,  whose 
origin  has  not  yet  been  determined,  the  third  is  a  rapid 
rearward  movement  of  the  normal  shock  from  a  posi¬ 
tion  well  forward  of  the  lip  to  a  supercritical  position, 
and  the  final  phase  of  the  cycle  Is  a  slow  relaxation  of 
the  shock  wave  to  Its  original  position.  (Contractor’s 
abstract) 


SOC. 07:002 

Southern  California  U.  Engineering  Center,  Los  Angeles. 

FURTHER  COMMENTS  ON  "SUPERSONIC  DIFFUSER 
INSTABILITY",  by  C.  1..  Dailey.  [1957]  [2]p.  [AF  18- 
(600)1167]  Unclassified 

published  in  Jour.  Aeronaut.  Sciences,  v.  24:  70-71, 

Jau.  1957. 

R.  1..  Trimpi’s  comments  on  "Supersonic  Diffuser  Insta¬ 
bility"  are  discussed.  The  specific  references  to 
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Trimpi's  views  on  buzz  and  to  points  made  by  C.  L. 
Dailey  (Supersonic  Diffuser  Instability,  Jour.  Aeronaut. 
Sciences,  v.  22:  733-749,  Nov.  1955)  are  sufficiently 
pointed  out. 


SOC. 08:001 

Southern  California  U.  Engineering  Center,  Los  Angeles. 

A  STUDY  OF  THE  CONDENSATION  OF  NITROGEN 
BELOW  THE  TRIPLE  POINT,  by  R.  L.  Chuun.  Feb. 

28,  1957,  lip.  incl.  diagrs.  (USCEC  rept.  no.  56-201) 
(AFOSR-TN-57-19)  (AF  18(603)95)  AD  115052 

Unclassified 

An  anal ,-sis  was  made  of  the  theoretical  investigation 
of  the  rate  of  deposition  of  solid  nitrogen  on  a  cooling 
surface  in  order  to  obtain  design  criteria  for  the  con¬ 
densing  chamber  of  the  two-phase  wind  tunnel.  Results 
indicate  that  it  is  possible  to  solve  the  integral  equa¬ 
tion  characterizing  the  process  through  the  use  of  ex¬ 
perimental  data  obtained  from  a  study  made  at  the 
A.  D.  Little  Lab.,  and  that  the  mass-flow  requirements 
of  the  tunnel  can  be  met  with  a  condensing  surface  area 
of  about  60  sq  ft  for  runs  lasting  up  to  ten  hr. 


SOC. 08:002 

Southern  California  U.  Engineering  Center,  Lo:  Angeles. 

PLASMA  HEATING  OF  HYPERSONIC  GAS  FLOW,  by 
R.  L.  Chuan.  Dec.  31,  1957,  21p.  Incl.  Ulus.  (USCEC 
rept.  no.  56-202)  (AFOSK-TN-57-762)  (AF  18(603)95) 
AD  136751  Unclassified 

Presented  at  meeting  of  the  Fluid  Dynamics  Div.  of  the 
Amer.  Phys.  See.,  Lehigh  U.,  Bethlehem,  pa.,  Nov. 
25-27,  1957. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  li, 
v.  3:  288,  June  19,  1958. 

For  the  production  of  condensation-fret-  hypersonic 
flow  in  a  wind  tunnel  it  ts  proposed  to  add  energy  to  the 
electrons  in  the  air  downstream  of  the  throat  by  high 
frequency  electrodeless  discharge,  and  allow  electron 
energy  to  go  into  random  kinetic  energy  of  the  molecules 
in  the  decay  process.  Previous  work  in  this  respect 
has  dealt  only  with  the  discharge  process,  measuring 
the  energy  that  can  be  added  to  the  pi  isma  by  various 
types  of  discharges.  The  present  work  examines  the 
decay  processes  in  an  rttempt  to  oham  el  as  much  of 
the  electron  energy  as  i  ossible  into  raising  the  temper¬ 
ature  of  the  gas,  by  preventing  losses  by  ainbipoiar  loss 
mechanism.  Inhibition  of  ambipolar  diffusion  by  means 
of  an  axial,  constant  magnetic  field  is  examined,  as 
well  as  me  attendant  possibility  of  laving  uch  an  inhib¬ 
iting  effect  nullified  by  drain  diffusion  resulting  -rom 
hydromagnetlc  instability.  An  experimental  investiga¬ 
tion  is  being  initiated.  (Contractor's  abstract) 


SOC.  08:003 

Southern  California  U.  Engineering  Center,  Los  Angeles. 

PRELIMINARY  RESULTS  OF  PLASMA  HEATING  OF 
HIGH  SPEED  AIR  FLOW,  by  R.  L.  Chuan.  July  31, 

195B,  8p.  incl.  illus.  diagr.  table.  (USCEC  rept.  no. 
56-203)  (AFOSR-TN-58-650)  (AF  18(603)95) 

AD  162182;  PB  138109  Unclassified 

The  decay  of  a  plasma  formed  by  a  radio-frequency  dis¬ 
charge  in  a  supersonic  air  stream  is  utilized  to  heat 
the  latter.  Preliminary  experiments  show  the  method 
to  be  feasible;  and  a  stagnation  temperature  in  the 
neighborhood  of  I200°K  is  attained  in  an  airstream  at 
Mach  number  3.5.  (Contractor's  abstract) 


SOC. 08:004 

Southern  California  U.  Engineering  Center,  Los  Angeles. 

A  STUDY  OF  THE  FEASIBILITY  OF  THE  DIRECT  CON¬ 
DENSATION  OF  A  SUPERSONIC  STREAM,  by  H.  Wong 
and  J.  C.  Williams,  m.  July  31,  1958,  29p.  incl.  illus. 
diagrs.  tables.  (USCEC  rept.  no.  56-204)  (AFOSR-TN- 
58-712)  (AF  18(603)95)  AD  162247  Unclassified 

A  pilot  model  wind  tunnel  was  designed  a..d  developed 
for  study  of  the  possibility  of  using  direct  condensation 
(into  a  liquid)  of  a  supersonic  Jet  to  sustain  flow  in  a 
wind  tunnel.  The  tunnel,  using  ethyl  alcohol  as  the  work¬ 
ing  fluid  and  liquid  nitrogen  as  the  coolant,  was  designed 
for  M  -  3,  stagnation  pressure  of  4.C  .  inm  Hg,  and  stag¬ 
nation  temperature  of  357*K.  (Contractor's  abstract) 


SOC. 08:005 

Southern  California  U.  [Engineering  Center]  Los  Angeles. 

PI  ASM  A  HEATING  OF  SUPERSONIC  AIRSTREAM,  by 
R.  L.  Chuan.  [1958]  [l]p.  incl.  diagr.  [AF  18(603)95] 

Unclassified 

Published  in  Phys.  Fluids,  v.  1:  452,  Sept. -Oct.  1958. 

A  small  experimental  apparatus  lias  been  assembled  to 
ascertain  the  feasibility  of  using  the  decay  of  a  rf  chs- 
cliaige-furmed  plasma  to  transfer  energy  to  a  super¬ 
sonic  air  stream.  Hie  apparatus,  shown  schematically, 
con.'  ists  of  a  glass  Laval  nuzzle,  rf  eleo^odes  surround¬ 
ing  it  ai  d  a  dc  magnetic  field  coil  producing  a  longitudi¬ 
nal  tielo  of  1000  gauss  in  the  film-.  The  magnetic  field 
is  intended  to  reduce  ambipolar  diilusion  of  charge 
carriers  to  the  nozzle  wall,  so  as  to  allow  a  maximum 
of  volume  recombination  within  the  gas  flow  to  effect 
h'-ating  of  the  gas. 
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STR. 02:001 

Stanford  Research  Inst.  Menlo  Park,  Calif. 

THE  ABSORPTION  SPECTRA  OF  HILL  REACTION 
OXIDANTS,  by  R.  J.  Marcus,  J.  L.  Hatchett,  and  K.  M. 
Sancier.  June  11,  1957,  15p.  incl.  diagrs.  tables,  refs. 
(Rept.  no.  6;  technical  note  no.  1)  (AFOSR-TN-57-304) 
(AF  18(603)7)  AD  132375  Unclassified 

Presented  at  Symposium  on  Photochemical  Storage  of 
Energy,  Dedham,  Mass.,  Sept.  3-7,  1957. 

Also  published  in  Science,  v.  127:  647-648,  Mar.  21, 

1958. 

The  absorption  spectra  of  eight  Hill  reaction  oxidants 
were  examined,  and  compared  to  the  absorption  spectra 
of  nine  compounds  which  are  inactive  in  the  Hill  reac¬ 
tion.  These  spectra  showed  that  all  compounds  which 
are  Hill  reaction  oxidants  absorb  light  at  wavelengths 
corresponding  to  the  blue  absorption  peak  of  chloro¬ 
phyll.  Cobaltioxalate,  whose  Hill  reaction  activity  was 
predicted  on  tne  oasis  of  this  correlation,  nas  Deen 
shown  to  be  a  good  electron  acceptor.  Further  work  on 
this  problem  has  led  to  the  conclusion  that  the  oxidation- 
reduction  potential  is  not  the  only  factor  influencing 
Hill  reaction  activity  of  various  electron  acceptors. 

An  additional  factor  appears  to  be  the  matching  of  elec¬ 
tronic  levels  of  chlorophyll  (electron  donor)  and  of  the 
oxidant  (electron  acceptor)  which  is  required  of  elec¬ 
tron  transfer  reactions  by  the  Franck-Condon  principle. 
This  apparent  additional  restriction  on  the  choice  of 
Hill  reaction  oxidants  should  be  useful  in  the  search  for 
additional  compounds  which  will  store  energy  in  the 
course  of  their  Hill  reaction  activity. 


STR.02:002 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 

A  NEW  ELECTRON  ACCEPTOR  FOR  THE  HILL  RE¬ 
ACTION,  by  J.  L.  Hatchett  aud  R.  J.  Marcus.  (1958] 

[6]p.  incl.  diagr.  tables.  (AFOSR-TN-58-147)  (AF  18- 
(603)7)  AD  152174  Unclassified 

Also  published  in  Arch.  Biochem.  and  Biophys.,  v.  76: 
233-234,  July  1958. 

Results  are  shown  herein  of  typical  Hill  reaction  runs 
using  K  cobaltioxalate  as  an  electron  acceptor.  Ex¬ 
periments  varied  both  with  temperature  and  pH.  A 
summary  is  given  of  the  concentration  dependence  of 
the  Hill  .  eaction  rate  when  cobaltioxalate  is  used  as 
oxidant.  Since  COj  is  evolved  when  cobaltioxalate  is  re¬ 
duced  in  acid  solution,  some  runs  were  performed  in 
the  presence  of  KOH.  No  significant  change  occurred. 


STR. 03:001 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 

MASS  SPECTROMETER  STUDIES  OF  ALKALI  METAL 
CHLORIDE  VAPORS,  by  T.  A.  Milne,  H.  M.  Klein,  and 
D.  Cubicciotti.  Feb.  1958  [5]p.  incl.  table,  refs.  (Tech¬ 
nical  note  no.  1)  (AFOSR-TN-58-148)  (AF  49(638)89) 

AD  152175  Unclassified 

The  importance  of  polymers  in  the  ionized  vapor  phase 
of  solid-vapor  alkali  metal  systems  has  been  studied  to 
clarify  conflicting  results  reported  elsewhere.  Five 
alkali-chloride  salts  were  used  and  it  was  observed  that 
dimer  alkali  complexes  were  present  in  each  case  while 
trimer  complexes  were  observed  for  LiCl  and  NaCl.  It 
has  been  found  that  the  stabilities  of  the  dimers  increases 
uniformly  with  decreasing  atomic  number  of  the  cation. 

A  method  has  been  proposed  to  study  the  relationship 
between  measured  ion  intensities  and  molecular  concen¬ 
trations  of  the  species  in  the  vapor.  A  two-temperature 
Knudsen  cell  is  employed  to  produce  equilibrium  polymer 
vapors.  The  intensities  of  the  n  types  of  polymer  ion 
oeams  are  measured  at  each  of  n  temperatures  for  the 
top  part  of  the  Knudsen  cell,  and  the  n-1  partial  pressure 
ratios  are  determined  from  equations  involving  ion  beam 
intensities  and  cell  temperatures.  Hie  ratio  of  constants 
of  proportionality  of  ion  beam  intensity  and  partial  pres¬ 
sure  can  be  calculated,  and  from  this  the  ratios  for  the 
ionization  cross  sections  for  the  species  can  be  deter¬ 
mined  if  the  relative  response  of  the  spectrometer  to 
the  different  ion  beams  is  determined. 


STR.03:002 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 

A  CALCULATION  OF  THE  ENERGIES  OF  GASEOUS 
ALKALI  HALIDE  DIMER  MOLECULES,  by  T.  A. 

Milne  and  D.  Cubicciotti.  May  1958,  15p.  incl.  diagrs, 
tables,  refs.  (Technical  note  no.  2)  (AFOSR-TN-58- 
475)  (AF  49(638)89)  AD  158286;  PB  135405 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  29:  846-851, 

Oct.  1958. 

The  energies  of  formation  of  gaseous  alkali  halide  dimer 
molecules  from  the  monomers  have  been  calculated  us¬ 
ing  a  model  suggested  by  Pauling.  The  dimers  were 
found  to  be  from  40  to  60  kcal  more  stable,  energetical¬ 
ly,  than  their  separated  monomers.  These  results  are 
in  agreement  with  the  experimental  data  available.  The 
free  energies  of  dimerization  were  estimated  and  used 
to  predict  the  trends  observed  in  the  ratio  of  monomer 
to  dimer  for  several  salts.  It  was  found  that  the  ener¬ 
gies  of  dimers  with  different  cations  were  slightly  more 
negative  than  the  average  of  the  two  pure  dimers.  Some 
experimental  results  supporting  this  conclusion  are  pre¬ 
sented.  (Contractor's  abstract) 
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STR.03:003 

Stanford  Research  Inst.,  Menlo  Park,  Calif. 

FURTHER  CALCUATIONS  OF  GASEOUS  ALKALI 
HALIDE  SPECIES,  by  T.  A.  Milne  and  D.  Cubicciotti. 
Feb.  16S8  [9]p.  incl.  diagrs.  tables.  (Technical  note 
no.  3)  (AFOSR-TN-58-592)  (AF  49(838)89)  AD  182116 

Unclassified 

The  application  of  the  simple  Pauling  model  to  the  cal¬ 
culation  of  the  binding  energies  of  the  gaseous  mono¬ 
mer  and  dimer  alkali  halide  molecules  has  been  ex¬ 
tended  to  Include  the  case  of  the  trimer  molecule.  Con¬ 
sideration  of  the  possible  structures  for  a  complete  ion¬ 
ic  trimer  molecule  has  lead  to  the  decision  that  in  the 
absence  of  directed  bonds  the  six  member  planar  ring 
will  be  the  most  stable.  Thus  the  energies  of  such 
structures  for  the  alkali  halides  were  calculated  with 
the  Pauling  model.  The  energy  has  been  calculated  by 
means  of  a  numerical  variational  procedure.  The  en¬ 
ergies  of  alkali  halide  MgX*  molecule  ions  were  also 
calculated. 


STA.12:001 

Stanford  U.  Applied  Mathematics  and  Statistics  Lab., 
Calif. 


de  Leeuw  and  1.  Glicksberg.  Dec.  16,  1958,  12p.  incl. 
refs.  (Technical  note  no.  1)  (AFOSR-TN-58-934) 

(AF  49(638)294)  AD  205092  Unclassified 

Also  published  in  Bull.  Amer.  Math.  Soc.,  v.  65:  134- 
lS9,  May  1959. 

Let  B  be  a  Banach  space  and  S  a  uniformly  bounded 
semigroup  of  operators  on  B.  S  is  called  almost  peri¬ 
odic  (a.p.)  [weakly  almost  periodic  (w.a.p.)]  if  each  orbit 
is  conditionally  compact  in  the  norm  topology  [weak  op¬ 
erator  topology]  of  B.  In  both  cases,  the  closure  S  of  S  in 
the  algebra  of  bounded  operators  on  B  supplied  with  the 
weak  operator  topology  is  a  compact  semigroup.  Some 
results  are  announced,  without  proofs,  in  which  such  a 
"compactification"  plays  a  role.  (Math.  Rev.  abstract) 


STA.12:003 

Stanford  U.  Applied  Mathematics  and  Statistics  Lab., 
Calif. 

HOMOMORPHISMS  OF  CERTAIN  ALGEBRAS  OF 
MEASURES,  by  I.  Glicksberg.  Dec.  31,  1958,  25p. 
(Technical  note  no.  2)  (AFOSR-TN-58-1042)  (AF  49- 
(638)294)  AD  206572;  PB  138743  Unclassified 

Also  published  in  Pacific  Jour.  Math.,  v.  10:  167-191, 

Tsso: 


ON  CERTAIN  NONIJNEAR  ELLIPTIC  DIFFERENTIAL 
EQUATIONS  AND  UNIVALENT  MAPPINGS,  by  E.  Heinz. 
[1957]  [76]p.  incl.  refs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  49(838)294]  and 
Office  of  Naval  Research)  Unclassified 


Published  in  Jour.  Analyse  Math.  (Jerusalem),  v.  5:  197- 
27l  1036/1957. 


The  principal  object  of  this  paper  is  a  detailed  study  of 
certain  second  order  systems  of  the  following  type; 

/dXj  dXj  dxn  \ 

*m  1  Qm\^P  -■  XT'  ^7 . *i . V  u’ 7 


(m  •  1 . n),  where  the  unknown  functions  x  (u,  v)  are 
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assumed  to  be  real  and  of  class  C  in  a  domain  of  the 
u-v-plane,  and  Q  are  quadratic  polynomials  in  the 
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STA.  12:002 


Methods  are  discussed  for  determining  all  norm -de¬ 
creasing  homomorphisms  of  certain  algebras  of  meas¬ 
ures  (similar  to  the  Ue  algebras)  on  G  into  the  algebra 
of  measures  on  H;  G  and  H  are  locally  compact  groups. 
Let  M(G)  denote  the  Banach  algebra  of  all  finite,  com¬ 
plex,  regular  Borel  measures  on  G  (with  convolution  as 
multiplication).  L^(G)  forms  a  subalgebra  of  M(G),  in 

fact  an  ideal.  Because  of  this,  knowledge  of  the  norm- 
decreasing  homomorphisms  of  L^  algebras  into  algebras 

of  measures  on  another  group  leads  to  the  determination 
of  all  norm -deer basing  isomorphisms  between  M(G)  and 
M(H).  When  G  and  H  are  abelian,  for  each  norm-decreas¬ 
ing  Isomorphism  of  a  (not  necessarily  closed)  subalgebra 
of  M(G)  which  contains  Lj(G)  with  a  similar  subalgebra 

of  M(H),  there  is  an  isomorphism  y  of  G  onto  H  and  a 

fixed  character  g  of  G  for  which  TP  is  just  the  measure 

|p(fcp(dx)  -  |(x)u(dx))  transported  to  H  via  y,  where 
TLj(G)  »  Lj(H)  and  T  is  an  Isometry.  In  ths  noncommu- 

tatlve  case,  only  the  analogous  result  can  be  obtained  for 
compact  groups  and  T  must  be  assumed  to  be  an  isome¬ 
try. 


Stanford  U.  Applied  Mathematics  and  Statistics  Labs., 
Calif. 

ALMOST  PERIODIC  COMPACTIF1CATIONS,  by  K. 


STA.  13:001 

Stanford  U.  Dept,  of  Aeronautic*.  Engineering,  Calif. 

A  SURVEY  OF  THE  THEORIES  OF  CREEP  BUCKUNG, 
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by  N.  J.  Hoff.  June  1658,  80p.  incl.  diagrs.  tables,  refs. 
(SUDAER  no.  80)  (AFOSR-TN-58-733)  <AF  49(838)223) 
AD  182268  Unclassified 

Also  published  in  Proc.  Third  U.  S.  Nat'l.  Congress  of 
Appl.  Mech.,  Brown  U.,  Providence,  R.  I.  (June  11-14, 
1958),  N.  Y.,  Amer.  Soc.  Mech.  Engineers,  1958,  p.  29- 
49. 

A  survey  is  presented  of  the  theories  of  buckling  of 
structural  elements  whose  material  is  subject  to  creep 
deformations.  Two  fundamentally  different  approaches 
to  the  solution  of  the  buckling  problem  are  discussed. 

In  one,  the  structural  element  is  assumed  to  be  perfect 
and  perfectly  centered  under  the  loads,  and  buckling  is 
Initiated  by  a  disturbance  in  the  configuration.  In  the 
second,  the  creep  deformations  begin  in  consequence  of 
the  deviation  of  the  unloaded  centerline  or  median  plane 
of  the  structural  element  from  the  line  of  load  applica¬ 
tion.  In  both  cases  the  element  has  a  finite  lifetime.  A 
critical  time  of  creep  buckling  is  defined  beyond  which 
the  element  cannot  be  used  to  carry  the  prescribed 
loads.  (Contractor's  abstract) 


STA.  13:002 

Stanford  U.  Dept,  of  Aeronautical  Engineering,  Calif. 

A  THEORY  OF  ELASTIC,  PLASTIC,  AND  CREEP 
DEFORMATIONS  OF  AN  INITIALLY  ISOTROPIC  MA¬ 
TERIAL  SHOWING  ANISOTROPIC  STRAIN-HARDEN¬ 
ING,  CREEP  RECOVERY,  AND  SECONDARY  CREEP, 
by  J.  F.  Besseling.  [1658]  [8]p.  incl.  diagrs.  refs. 

(AF  49(838)223)  Unclassified 

Published  in  Jour.  Appl.  Mech.,  v.  25:  529-536,  Dec. 


Stress-strain  relations  are  given  for  an  initially  iso¬ 
tropic  material,  which  is  macroscopically  homogene¬ 
ous,  but  inhomogeneous  on  a  microscopic  scale.  An  ele¬ 
ment  of  volume  is  considered  to  be  composed  of  various 
portions,  which  can  be  represented  by  subelements  show¬ 
ing  secondary  creep  and  isotropic  work  hardening  in 
plastic  deformation.  If  the  condition  la  Imposed  that  all 
sub-elements  of  an  element  of  volume  are  subjected  to 
the  same  total  strain,  it  la  demonstrated  that  the  ine¬ 
lastic  stress-strain  relations  of  the  material  show  ani¬ 
sotropic  strain-hardening,  creep  recovery,  and  primary 
and  secondary  creep  due  to  the  nonuniform  energy  dis¬ 
sipation  in  deformation  of  the  subelements.  Only  quasi¬ 
static  deformations  under  Isothermal  conditions  are 
considered.  The  theory  la  restricted  to  small  total 
strains.  (Contractor's  abstract) 


STA.  14:001 


Stanford  U.  Dept,  of  Chemistry,  Calif. 


A  MINIATURE  GLASS  HEAT  EXCHANGER  FOR  Ml- 


STA.13:002;  STA.14:001,  002; 
STA.15:001 

CROSECOND  RANGE,  by  J.  D.  Ray  and  T.  Katan.  [Oct. 
1658]  [7]p.  incl.  illus.  (AFOSR-TN-58-858)  (AF  49(838)  • 
288)  AD  235472  Unclassified 

The  heat  exchanger  described  was  the  result  of  adapta¬ 
tion  of  construction  methods  used  in  a  thermostable 
14 

1  cm  l.d.  sample  probe  for  N  magnetic  resonance  stud¬ 
ies.  The  heat  exchanger  is  intended  for  use  in  rapid 
trapping  of  free  radicals  in  high  concentration  for  mag¬ 
netic  resonance  studies. 


STA.14:002 

Stanford  U.  Dept,  of  Chemistry,  Calif. 

TERTIARY  BUTYL  FORMATE:  PREPARATION  AND 
MAGNETIC  RESONANCE  SPECTRUM,  by  R.  A.  Ogg,  Jr., 
C.  Franconi,  and  J.  D.  Ray.  [Oct.  1958]  4p.  incl.  diagrs. 
(AFOSR-TN-58-857)  (AF  49(638)286)  AD  203499 

Unclassified 

Tertiary  butyl  formate  was  found  to  have  a  nuclear  mag¬ 
netic  resonance  spin-spin  coupling  across  five  bonds 
between  the  methyl  and  formyl  protons  of  0.25  c  at  30 
me.  The  reaction  of  1  mole  of  t-butanol  with  12.8  moles 
of  formic  acid  to  produce  t-butyl  formate  and  water  was 
found  to  have  approximately  zero  heat  of  reaction  with 
equilibrium  constant  0.21.  An  azeotrope  of  alcohol  and 
ester  was  found  to  have  a  bp  of  79.3°. 


STA.15:001 

Stanford  U.  Dept,  of  Mechanical  Engineering,  Calif. 

SOME  PRELIMINARY  RESULTS  OF  VISUAL  STUDIES 
ON  THE  FLOW  MODEL  OF  THE  WALL  LAYERS  OF 
THE  TURBULENT  BOUNDARY  LAYER,  by  S.  J.  Kline 
and  P.  W.  Runstadler.  Apr.  1658  [17]p.  incl.  illus.  diagr. 
refs.  (Rept.  no.  MD-S)  (AFOSR-TN-58-160)  (AF  49- 
(638)295)  AD  152187  Unclassified 

Also  published  in  Jour.  Appl.  Mech.,  v.  28:  160-170, 

June  1959. 

Preliminary  studies  of  the  flow  model  in  the  wall  layers 
of  the  turbulent  boundary  layer  are  presented.  Results 
are  summarized  for  investigations  of  positive  pressure 
gradients,  zero  and  negative  pressure  gradients,  read¬ 
justing  zones,  and  the  later  stages  of  transition.  In  all 
cases,  the  special  visual  methods  developed  for  these 
studies  show  a  definite  three  dimensional  vortex  flow 
model.  The  presently  available  details  of  this  model  are 
described,  a  possible  interpretation  of  the  physics  of  the 
turbulent  boundary  layer  Is  given,  and  some  of  the  many 
Implications  of  the  flow  model  are  discussed.  (Con¬ 
tractor's  abstract) 
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STA.  15:004 


Stanford  U.  Dept,  of  Mechanical  Engineering,  Calif. 

ON  THE  NATURE  OF  STALL,  by  S.  J.  Kline.  June 
1958,  72p.  incl.  lllus.  dlagrs.  refs.  (Rept.  no.  MD-4) 
(AFOSR-TN-58-637)  (AF  49(638)201  and  AF  49(638)295) 
AD  162168  Unclassified 

Also  published  in  Jour.  Basic  Engineering,  v.  81:  305- 
320,  Sept.  1959. 

The  physical  data  available  on  the  problem  of  stall  are 
reviewed.  The  discussion  Is  centered  on  the  problem 
of  flow  In  passages,  but  a  few  comparisons  with  external 
flow  are  given.  The  emphasis  Is  placed  on  systematic 
visual  data  showing  flow  patterns  as  a  function  of  geo¬ 
metrical  parameters.  These  data  lead  to  a  view  of  stall 
as  a  spectrum  including  three  or  possibly  four  major 
types  of  flow  patterns;  these  patterns  Involve  both  tran¬ 
sient  and  steady  elements.  A  qualitative  parameter  Is 
formulated  which  provides  a  classification  for  the  major 
types  of  stall.  A  few  experiments  performed  specifically 
to  check  the  concepts  Inherent  in  this  parameter  are  de¬ 
scribed.  Results  show  that  these  concepts  are  useful  In 
rationalizing  known  but  previously  Inexplicable  results 
and  In  obtaining  important  qualitative  predictions. 
(Contractor's  abstract) 


Stanford  U.  Dept,  of  Mechanical  Engineering,  Calif. 

INVESTIGATIONS  OF  THE  FLOW  MECHANISMS  IN 
TURBULENT  BOUNDARY  LAYERS,  AND  DIFFUSING 
PASSAGES,  AND  OF  STALL,  by  S.  J.  Kline.  Final 
rept.  Dec.  31,  1958,  7p.  (AF  49(638)295)  Unclassified 

This  final  report  gives  a  summary  of  progress  under 
each  of  these  following  Items:  (1)  flow  models  In  the 
wall  layers  of  the  turbulent  shear  layer;  (2)  adverse 
pressure  gradient  channel  flows;  and  (3)  theoretical 
studies  of  governing  pararr  ‘ers  of  wall  layer 
Instabilities. 


STA. 03:037 

Stanford  U.  Dept,  of  Physics,  Calif. 

PAIR-CREATION  CROSS  SECTION  OF  SPIN  ONE- 
HALF  PARTICLES  POSSESSING  AN  ANOMALOUS 
MAGNETIC  MOMENT,  by  G.  H.  Rawltscher.  Jan.  1957 
[10]p.  Incl.  diagr.  refs.  (Technical  rept.  no.  21)  (AFOSR- 
TN-57-27)  (AF  18(600)545)  AD  115062  Unclassified 

Also  published  In  Phys.  Rev.,  v.  107:  274-276,  July  1, 


STA.  15:003 

Stanford  U.  Dept,  of  Mechanical  Engineering,  Calif. 

OPTIMUM  DESIGN  OF  STRAIGHT-WALLED  DIF¬ 
FUSERS,  by  S.  J.  Kline,  D.  E.  Abbott,  and  R.  W.  Fox. 
June  1958,  32p.  incl.  dlagrs.  table,  refs.  (Rept.  no. 
PO-4)  (A FOSR-TN- 58-638)  (AF  49(638)201  and  AF  49- 
(638)295)  AD  162169  Unclassified 


The  electromagnetic  pair-production  cross  section  of 
spin- 1/2  particles  possessing  an  anomalous  magnetic 
moment  y  (In  units  of  eh/2mc)  Is  calculated.  The  re¬ 
sult  Is  compared  with  the  experimental  measurement 
of  the  pair  production  of  u  mesons,  and  It  U  found  that 
-0.4  *  y  <  0.2.  (Contractor’s  abstract) 


STA.03.038 


Also  published  In  Jour.  Basic  Engineering,  v.  81:  321- 
JSl.'Sept.  1659." 

Four  common  optimum  problems  in  diffuser  design  are 
defined.  These  optima  are  located  In  relation  to  the 
overall  flow  regimes  in  terms  of  geometrical  param¬ 
eters  for  straight-walled  units.  Using  an  empirically 
derived  transformation  of  variables  between  the  conical 
and  2-dimensional  geometries,  all  available  data  for 
optimum  recovery  at  constant  ratio  of  wall  length  to 
throat  width  are  correlated  by  a  single  straight  line. 
17118  line  lies  slightly  above  and  parallel  to  the  line  of 
onset  of  large  transitory  stall  on  the  chart  of  overall 
flow  regimes.  The  correlated  results  are  based  on  a 
literature  survey.  The  range  of  conditions  for  each  In¬ 
vestigation  Is  tabulated  for  convenient  future  reference. 
The  emphasis  is  on  design.  Remarks  concerning  the 
possible  extent  and  use  of  the  correlations  presented 
are  Included.  (Contractor's  abstract) 


Stanford  U.  Dept,  of  Physics,  Calif. 

ELECTRON  SCATTERING  FROM  ASPHERICAL 
NUCLEI,  by  B.  W.  Downs,  D.  G.  Ravenhall,  and  D.  R. 
Yennle.  Feb.  1957  [18jp.  Incl.  diagrs.  (Technical  rept. 
no.  22)  (A FOSR-TN- 57 -36)  (A F  18(600)545)  AD  115074 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  106:  1285-1289, 

June  15,  lW.  (Title  varies) 

To  explain  the  anomalously  smooth  cross  sections  ob¬ 
served  In  electron  scattering  from  certain  nuclei  (Hf, 

Ta,  W,  U),  the  contributions  to  the  cross  section  arising 
from  the  aspherical  character  of  those  nuclei  have  been 
examined.  Approximations  are  developed  for  the  calcula¬ 
tion  of  these  contrit  ons,  and  for  a  sample  case,  Ta. 
numerical  results  jiven;  the  value  required  for  the 
nuclear  distortioi  order  to  obtain  agreement  with  ex¬ 
periment  in  this  rase  is  in  good  agreement  with  the  spec¬ 
troscopic  and  Coulomb-excitation  values.  The  results 
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STA.03:039  -  STA.03-.043 


suggest  that  In  certain  cases  electron  scattering  will 
be  a  useful  new  method  for  measuring  both  the  magnitude 
and  the  radial  shape  of  nuclear  deformations, 


STA.03-039 

Stanford  U.  Dept,  of  Physics,  Calif. 

CENTER-OF-MASS  MOTION  IN  MANY- PARTICLE 
SYSTEMS,  by  S.  Gartenhaus  and  C.  (L.)  Schwartz.  Apr. 
1957  [38]p.  lncl.  refs.  (Technical  rept.  no.  23) 
(AFOSR-TN-57-184)  (AF  18(600)545)  AD  126479 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  108:  482-490,  Oct.  15, 
1957. 

An  explicit  construction  Is  found  for  a  unitary  operator 
which  Insures  the  free  motion  of  the  center  of  mass  of 
any  many-particle  wave  function  on  which  It  Is  allowed 
to  act.  The  transformation  is  used  to  calculate  recoil 
correction  terms  for  the  Internal  energy  and  external 
interactions  of  nuclei,  and  some  numerical  evaluations 
are  given  for  cases  of  interest.  The  manv-body  harmonic 
oscillator  problem  is  exactly  soluble  using  the  trans¬ 
formation,  and  one  is  thus  enabled  to  give  a  more 
general  discussion  of  the  spurious  states.  (Contractor's 
abstract) 


STA.03:0‘10 

Stanford  U.  [Dept,  of  Physics]  Calif. 

PROTON  POLARIZABILITY  CORRECTION  TO 
ELECTRON-PROTON  SCATTERING,  by  S.  D.  Drell  and 
M.  A.  Ruderman.  [1957]  [3]p.  incl.  diagrs.  [AF  18(600)- 
545]  Unclassified 

Presented  at  meeting  jf  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30- Feb.  2.  1957. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  II, 
v.  2:  62-63,  Jan.  30,  1957. 

Also  published  in  Phys.  Rev.,  v.  106:  561-5C3,  May  1. 
19ST 

The  contribution  to  observed  electron-proton  scattering 
cross  sections  of  the  elec  Iron- induced  polarization  of 
the  proton  is  estimated  and  found  to  be  small  for  elec¬ 
tron  energies  <  500  mev.  (Contractor's  abstract) 


STA. 03  04  i 

Stanford  U.  IDept.  of  Physics]  Calif. 


Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2: 

228,  Apr.  25,  1957. 

In  a  recent  abstract  Aviles  and  Jastrow  have  reported 

4 

a  Hartrce-Fock  calculation  of  the  He  nucleus  using  a 
Yukawa  two-body  force.  They  find  a  binding  energy  of 
only  10  mev,  compared  with  55  mev  obtained  by  Irving 
who  used  the  same  force  but  a  more  complicated  wave 
function.  The  purpose  of  this  note  is  to  point  out  that  a 
large  part  of  this  discrepancy  lies  in  the  simple  kine- 
matical  correlation  associated  with  the  free  motion  of 
the  center  of  mass.  If  the  total  translational  invariance 
of  the  trial  function  is  assured  by  the  unitary  transfor¬ 
mation  previously  described,  the  Hartree-Fock  equation 
is  modified  only  in  that  the  kinetic  energy  term  is  multi¬ 
plied  by  3/4.  A  variational  calculation  with  a  simple  one- 
parameter  analytic  function  then  yields  a  binding  energy 
of  44  mev.  the  exact  Hartree-Fock  solution  should  give 
even  more  binding.  Thus,  at  most,  20%  of  the  binding  in 
Irving's  calculation  is  due  to  dynamical  correlations. 

The  smallness  of  such  correlations  is  a  measure  of  the 
validity  of  the  independent  particle  model. 

STA. 03:042 

Stanford  U.  Dept,  of  Physics,  Calif. 

ELECTRON  SCATTERING  AND  MODEL  INDEPEND¬ 
ENCE,  by  D.  G.  Ravenhall  and  D.  R.  Yennic.  [1957) 

[6]p.  incl.  diagrs.  table,  refs.  [AF  16(600)545] 

Unclassified 

Published  in  Proc.  Phys.  Soc.  (London),  v.  70A:  857-862, 
Dec.  1,  1957. 

A  critical  examination  is  nude  of  the  hypothesis  of 
model  independence  in  high-energy  electron  scattering 
from  nuclei.  Results  are  presented  which  Indicate  fiat, 
contrary  to  this  hypothesis,  any  differences  In  nuclear 
charge  distributions  result  m  differences  in  the  electron 
angular  distributions  which  become  more  and  more  pro¬ 
nounced  as  the  energy  is  increased.  The  fallacies  of  the 
arguments  leading  to  this  hypothesis  are  noted,  and  com¬ 
ments  are  made  on  the  scattering  process.  (Contractor's 
abstract) 


STA. 03:043 

Stanford  U.  Dept,  of  Physics,  Calif. 

QUANTUM  ELECTRODYNAMICS  AT  SMALL  DIS¬ 
TANCES.  by  S.  D.  Drell.  Jan.  1958.  25p.  inci.  diagrs. 
refs.  (Technical  rept.  no.  24)  (AKOSR-TN-5B-46) 

(AF  18(600)545)  AD  148086  Unclassified 

• 

Also  published  in  Ann.  Phvs..  v.  4  75-86,  May  1,  1958. 


HAHTRKE-KOCK  SOLUTION  I  OR  THE  HEi.iUM-4 
NUCLEUS  (Abstracti.  by  C.  L.  Schwartz.  [1957]  [ijp. 
[At  ihiOOb  545]  Unclassified 
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The  validity  of '  lantum  electrodynamics  (QED)  at  small 
distances  is  discussed  in  the  light  of  present  experi¬ 
mental  information.  Large-angle  pair  production  in 
hydrogen,  together  with  elastic  electron-proton  scatter¬ 
ing,  is  analyzed  as  a  means  of  obtaining  further  infor¬ 
mation  on  the  small  distance  behavior  of  QED.  (Con¬ 
tractor's  abstract) 


STA.03:044 

Stanford  U.  Dept,  of  Physics,  Calif. 

ELECTROMAGNETIC  STRUCTURE  OF  THE  NEU¬ 
TRON,  by  L.  I.  Schitf.  Feb.  1958  [15]p.  lncl.  diagrs. 
refs.  (Technical  rept.  no.  25)  (AFOSR-TN-58-123) 

(AF  18(600)545)  AD  152150  Unclassified 

Also  published  in  Rev.  Modern  Phys.,  v.  30:  462-464, 
Apr.  1958. 

Recent  experiments  on  elastic  and  Inelastic  electron- 
deuteron  scattering,  with  their  theoretical  interpreta¬ 
tions,  are  considered  in  the  light  of  a  possible  non¬ 
vanishing  electric  charge  distribution  of  the  neutron. 

The  most  likely  conclusion  is  that  the  neutron  charge 
density  is  zero  and  the  neutron  anomalous  magnetic 
moment  density  is  like  that  of  the  proton.  (Contractor's 
abstract) 


STA.03-.045 

Stanford  U.  Dept,  of  Physics,  Calif. 

DETERMINANTAL  APPROACH  TO  MESON-NUCLEON 
SCATTERING,  by  M.  Baker.  Feb.  1958  [57]p.  lncl. 
diagr.  refs.  (Technical  rapt.  no.  26)  (AFOSR-TN-58- 
136)  (AF  18(600)545)  AD  152163  Unclassified 

Also  published  in  Ann.  Phys.,  v.  4:  271-305,  July  1958. 

A  treatment  of  scattering  is  presented  where  the  con¬ 
struction  of  the  scattering  phase-shifts  is  regarded  as 
an  energy-value  problem.  Using  the  relation  between 
the  phase-shift  8(E)  and  the  energy-shift  AE,  the  phase* 
can  be  obtained  directly  from  the  Infinite  determinant 

D(E)  (jjjy  •"k^V'V 

where  the  E^  are  the  energy  eigenvalues  of  the  inter¬ 
acting  system  and  E  are  the  corresponding  eigen- 
°k 

values  for  the  non-interacting  system.  For  the  prob¬ 
lem  of  potential  scattering  this  procedure  is  directly 
applicable  and  leads  to  results  equivalent  to  the 
Fredholm  solution  of  the  scattering  integral  equation. 
However,  for  the  interacting  meson-nucleon  system, 
DiE)  does  not  exist.  In  order  to  apply  this  method,  D(E) 
must  be  factored  into  convergent  subdeterminants  O^E), 


each  of  which  refer  to  a  particular  class  of  states.  From 
Dj(E),  the  subdeterminant  referring  to  a  one-meson 

type  state,  the  scattering  phase-shifts  can  be  calculated. 

A  procedure  for  constructing  Dj(E)  for  the  meson- 

nucieon  system  is  developed  by  using  the  formal  struc¬ 
ture  of  D(E).  This  method  Is  then  applied  to  calculate 
meson-nucleon  scattering  in  the  static  model.  The  Dj(E) 

is  expanded  in  a  power  series,  such  that  the  first  two 
terms  of  the  expansion  yield  a  solution  for  the  phase- 
shifts  similar  to  results  given  by  the  Chew-Low  one- 
meson  approximation.  (Contractor's  abstract,  modified) 

STA. 03:046 

Stanford  U.  Dept,  of  Physics,  Calif. 

CONVERGENCE  OF  THE  S-MATRDC,  by  D.  R.  Yennie 
and  S.  Gartenhaus.  Feb.  1058,  29p.  (Technical  rept.  no. 
27)  (AFOSR-TN-58-137)  (AF  18(600)545)  AD  152164 

Unclassified 

Also  published  in  Nuovo  Clmento,  Series  X,  v.  9:  59-76, 
juiyf;T5!ff: — 

An  investigation  is  made  of  the  convergence  of  the  field- 
theoretic  perturbation  expansion  of  the  elements  of  the 
S-matrix.  A  theory  characterized  by  a  coupling  linear 
in  the  boson  field  is  assumed,  and  a  cutoff  is  Introduced 
in  momentum  space.  It  is  established  that  the  transition 
amplitude  for  any  given  process  over  a  finite  time  inter¬ 
val  is  bounded  term  by  term  by  an  exponential  series. 
There  is  an  extension  of  the  method  to  interactions  which 
are  not  linear  in  the  boson  field.  The  implications  of  the 
results  for  theories  without  a  cutoff  are  discussed  from  a  „ 
qualitative  point  of  view.  (Contractor’s  abstract,  modi¬ 
fied) 


STA.03:047 

Stanford  U.  Dept,  of  Physics,  Calif. 

DECAY  OF  K- MESON'S  AS  A  TEST  OF  THE  UNIVERSAL 
FERMI  INTERACTION,  by  F.  Zachariaaen.  Mar.  1958 
(»]P.  lncl.  diagrs.  (Technical  rept.  no.  28)  (AFOSR-TN- 
58-187)  (AF  18(600)545)  AD  152221  Unclassified 

Also  published  in  Phys.  Rev.,  v.  110:  1481-1482,  June  15, 

1944  - 

Decays  in  which  electron  and  u- meson  coupling  may  be 
compared  are  reviewed  as  background  for  the  K#j  and 

decays  of  K*  mesons  which  show  both  the  electron 

and  the  u- meson  decay  mode.  The  process  of  the  KeJ 

and  Kyj  decays  is  suggested  as  a  means  of  testing  the 

universal  interaction  hypothesis,  and  a  discussion  is 
given  of  the  experimental  information  needed  for  such  a 
test.  (A5TIA  abstract) 


AIR  FORCE  SCIENTIFIC  RESEARCH 


STA. 03:048  -  STA.03:052 


STA.03:048 

Stanford  U.  Dept,  of  Physics,  Calif. 

IMPROVED  SUM  RULE  FOR  ELECTRON -DEUTERON 
SCATTERING,  by  R.  Blankenbecler.  May  1958,  28p. 
incl.  table,  refs.  (Technical  rept.  no.  29)  (AFOSR- 
TN-58-410)  (AF  18(600)545)  AD  158213;  PB  134762 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  Ill:  1684-1690, 

Sept.  15,  1958. 

A  qualitative  discussion  of  the  approximations  implicit 
in  the  present  theoretical  treatment  of  the  deuteron  is 
presented.  An  Improved  sum  rule  which  relates  the 
total  elastic  and  Inelastic  scattering  of  electrons  from 
the  deuteron  to  the  free  electron-nucleon  cross  sections 
is  derived.  It  has  the  property  of  reducing  to  the  cor¬ 
rect  telativistic  result  upon  neglect  of  binding.  It  is 
proved  that  the  use  of  folded  nucleon  and  nuclear  form 
factors  is  correct.  It  is  shown  that  the  finite-nucleon 
sire  does  not  affect  any  real  photon  process.  (Con¬ 
tractor's  abstract) 


STA. 03:049 

Stanford  U.  Dept,  of  Physics,  Calif. 

FORM  FACTORS  IN  QUANTUM  ELECTRODYNAMICS, 
by  S.  D.  Drell  and  F.  Zachariasen.  June  1958,  37p.  incl. 
diagrs.  refs.  (Technical  rept.  no.  31)  (AFOSR-TN-58- 
411)  (AF  18(600)545)  AD  158214  Unclassified 

Also  published  in  Phys.  Rev.,  v.  111.  1727-1735, 

Sept.  15.  1958. 

T.te  electromagnetic  form  factors  of  an  electron  in 
pure  quantum  electrodynamics  (QED)  are  analyzed  with 
the  techniques  of  dispersion  relations.  The  viewpoint 
is  adopted  that  no  subtractions  are  required  in  the  con¬ 
struction  of  dispersion  relations  for  the  electromag¬ 
netic  vertex.  This  leads  to  coupled  integral  equations 
for  the  form  factors  in  terms  of  other  physical  ampli¬ 
tudes.  e.g.,  electron-positron  scattering.  The  relation 
between  this  and  the  usual  perturbation  approach  to 
QED,  and  the  validity  and  consequences  of  the  "no  sub¬ 
traction"  philosophy,  are  discussed.  (Contractor's 
abstract) 


.STA. 03:050 

Stanford  U.  Dept,  of  physics.  Calif. 

PC  CONSERVATION  IN  STRONG  INTERACTIONS,  by 
S.  D.  Drell.  S.  C.  Frautschi.  and  A.  M.  I.ockett.  III. 
May  1958.  7p.  incl.  refs.  (Technical  rept.  no.  30)  (In 
cooperation  with  1-os  Alamos  Scientific  I  jb.,  N.  Mex.) 
(AFOSR-TN-58-412)  fAF  18(6001545)  AD  158215 

Unclassified 


The  combined  PC  symmetry  operation  has  been  sug¬ 
gested  as  valid  both  for  weak  and  strong  Interactions. 

In  the  case  of  weak  interactions  PC  conservation  has 
been  used  as  a  tenable  selection  rule.  Strong  interactions 
are  generally  believed  to  have  both  P  and  C  individually 
as  symmetry  operations.  S.  N.  Gupta  has  pointed  out: 

(1)  that  PC  invariance  plus  gauge  invariance  insures 
both  P  and  C  invariance  in  electrodynamics,  and  (2)  that 
PC  invariance  alone  leads  to  parity  conservation  In 
neutral  pseudoscalar-meson  theory.  The  PC  invariance 
parity  conservation  question  has  now  been  extended  to 
Include  tne  charged  mesons,  hyperons,  and  K  mesons. 
Consideration  is  given  to  experimental  complications  in 
the  application  of  the  PC  selection  rule  to  the  strong 
interactions.  It  is  observed  that  the  combined  PC  In¬ 
variance  plus  charge  independence  imply  separate  P  and 
C  invariance  for  the  direct  coupling  of  pseudoscalar- 
mesons  with  nucleons. 


STA. 03:051 

Stanford  U.  Dept,  of  Physics,  Calif. 

SUM  RULES  FOR  INELASTIC  ELECTRON  SCATTERING, 
by  S.  D.  Drell  and  C.  L.  Schwartz.  June  1958  [40]p.  Incl. 
diagrs.  refs.  (Technical  rept.  no.  32)  (A FOSR-TN-58- 
476)  (AF  18(600)545)  AD  158287  Unclassified 

Also  published  in  Phys.  Rev.,  v.  112:  568-579.  Oct.  15, 


Sum  rules  are  constructed  for  the  analysis  of  inelastic 
electron  scattering  at  high  energy  (~150  mev)  from  light 
nuclei.  Effects  taken  into  account  are:  (1)  nucleon 
charge,  recoil,  and  magnetic-moment  currents:  (2)  ex¬ 
change  currents;  (3)  finite  nucleon  size;  (4)  nuclear 
center-of-mass  motion;  and  (5)  the  kinematical  factors 
describing  the  correct  relation  between  initial  and 
final  electron  energies.  It  appears  that  a  sensitive  test 
of  the  role  of  exchange  currents  in  the  nuclear  ground 
state  Is  provided  by  a  sum  rule  lor  the  energy-weighted 
cross  section  for  fixed- momentum  transfer  q  • 


constant  o 


STA.03:052 


fe(t,q)d».  (Contractor's  abstract) 


Stanford  U.  Dept,  of  Physics,  Calif. 

ELECTRON- DEUTERON  SCATTERING  BY  THE 
IMPULSE  APPROXIMATION,  by  A.  Goldberg.  June 
1958  |17)p.  incl.  diagrs.  (Technical  rept.  no.  35) 
(AFOSlt-TN-58-536)  (A F  18(600)545)  AD  158352 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  112:  618-622,  Oct.  15, 


The  cross  section  of  inelastic  scattering  of  high-energy 
electrons  by  deuler  >na  is  calculated  using  the  impulse 
approximation.  The  results  agree  with  !b:>Sr  of  Jankus. 


AIR  FORCE  SCIENTIFIC  RESEARCH 


STA. 03:053  -  STA.03:056 


Hie  cross  sections  are  given  for  several  neutron  charge 
and  moment  distributions.  The  peak  cross  sections  are 
simply  related  to  the  free-nucleon  cross  sections  with 
this  approximation.  (Contractor's  abstract) 


STA.03:053 

Stanford  U.  Dept,  of  Physics,  Calif. 

WIDE-ANGLE  PAIR  PRODUCTION  AND  QUANTUM 
ELECTRODYNAMICS  AT  SMALL  DISTANCES,  by  J. 

D.  BJorken,  S.  D.  Drell,  and  S.  C.  Frautschi.  July 
1958,  32p.  inc' .  diagrs.  table,  refs.  (Technical  rept. 
no.  34)  (A FOSR-TN- 58-597)  (AF  18(600)545) 

AD  162121  Unclassified 

Also  published  in  Phys  Rev.,  v.  112:  1409-1417, 

Nov.  15,  195ft. 

Wide  angle  photoproduction  of  high-energy  electron- 
position  pairs  in  hydrogen  is  proposed  and  analyzed 
’.s  a  test  of  quantum  electrodynamics  at  distances 
<  -13 

-  10  cm.  The  effect  of  proton  structure  t  an  be 
removed  in  terms  of  the  two  form  factors  measured  in 
the  elastic  electron-proton  scattering  process.  Cross 
sections  are  presented  for  pair  production  experiments 
in  which:  (1)  one  of  the  final  particles  is  detected,  and 
(2)  coincidence  is  detected.  In  addition  to  kinematic, 
anomalous  moment,  and  nucleon  form-factor  corrections 
to  the  Bethe-Heitler  formula,  dynamical  corrections  to 
the  proton  current  and  radiative  corrections  are  calcu¬ 
lated.  The  final  theoretical  formula  is  believed  to  be 
accurate  to  within  2  percent.  A  simple  cutoff  model 
suggests  that  5  percent  accuracy  in  a  particle  detection 
experiment  tests  the  electron  propagator  at  distances 
_  1 3 

~  0.7  x  10  cm,  while  a  10  percent  accuracy  in  a 
coincidence  experiment  probes  the  electron  propagator 
-13 

at  -0.3  x  10  cm.  (Contractor's  abstract,  modified) 
STA. 03:054 

Stanford  U.  Dept,  of  Physics,  Calif. 

NEW  TECHNIQUES  IN  THE  LAMB  SHIFT  CALCULA¬ 
TIONS,  by  H.  M.  Fried  and  D.  R.  Yemiie.  July  1958, 

42p.  inel.  diagrs.  table,  refs.  (':  echnlcal  rept.  no.  36) 

(A FOSR-TN- 58-678)  (AF  18(600)545)  AD  162210 

Unclassified 

Also  published  In  phvs.  Rev.,  v.  112:  1391-1404, 

Nov.  15,  1958 

Based  on  the  analogy  between  the  calculations  of  radia¬ 
tive  corrections  to  electron  scattering  and  the  I-amb 
shift,  a  new  procedure  applicable  to  bound  state  self- 
energy  problems  is  developed,  wherein  the  electron 
propagator  is  expanded  In  powers  of  the  external  po¬ 
tential.  In  the  resulting  sequence,  a  change  in  the  gauge 
of  the  virtual  photon  field  conveniently  removes  from 


each  term  spurious  lower  order  contributions  and 
yields  a  new  and  considerably  simpler  sequence.  The 
expectation  value  of  the  first  two  terms  of  the  latter  is 
shown  to  account  for  the  major  portion  of  the  Bethe 
logarithm.  A  simple  method  is  developed  to  sum  all 
4 

the  »(Z<v)  p  dependence,  and  the  result  is  the  lowest 
order  Lamb  shift  formula.  The  straightforwardness  in 
the  above  calculation,  as  well  as  in  the  calculation  of  the 

5 

relativistic  level  shift  correction  of  order  ofZo)  p  (not 
given  in  the  present  paper)  indicates  that  the  method 
may  find  application  in  the  calculation  of  further  higher 
order  effects.  (Contractor's  abstract,  modified) 


STA.03.055 

Stanford  U.  Dept,  of  Physics,  Calif. 

SIGN  OF  THE  GRAVITATIONAL  MASS  OF  A  POSI¬ 
TRON,  by  L.  1.  Schiff.  Sept.  1958  [4]p.  (Technical  rept. 
no.  42)  (AFOSR-TN- 58-783)  (AF  18(600)545) 

AD  202008  Unclassified 

Also  published  in  Phys.  Rev.  Letters,  v.  1:254-255,  Oct. 
1,  1958. 

It  is  suggested  that  an  antiparticle  may  have  the  oppo¬ 
site  sign  of  gravitational  mass  from  its  corresponding 
particles.  Work  is  presented  to  point  out  that  this  sign 
can  be  determined  experimentally  In  the  case  of  a  posi¬ 
tron.  In  these  experiments  the  ratio  of  gravitational  to 
inertial  mass  was  measured  for  several  substances. 

An  attempt  was  made  to  detect  differences  in  this  ratio 
between  one  substance  and  another  but  no  definite  evi¬ 
dence  for  such  differences  was  found.  In  several  cases, 
the  uncertainties  in  the  fractional  differences  of  the 

g 

ratios  were  less  than  one  part  in  10  .  (Contractor's 
abstract,  modified) 


STA. 03:056 

Stanford  U.  Dept,  of  Physics,  Calif. 

NUCLEON  FORM  FACTORS  FROM  ELECTROPRODUC¬ 
TION  OF  PIONS,  by  S.  Gartenhaus  and  C.  N.  Lindner. 
Sept.  1958  Il8]p.  incl.  diagrs.  refs.  (Technical  rept.  no. 
37)  (AFOSR-TN-58-819)  (AF  18(600)545)  AD  202351 

Unc  lasslfted 

Also  published  in  Phys.  Rev.,  v.  113:  917-920,  Feb.  1, 
1959. 

The  dispersion  relation  analysis  of  Fublni,  Nambu,  and 
Wataghlu  (Phys.  Rev.,  v.  Ill-  329.  1958)  for  electro- 
pion  production  wax  applied  to  the  experiments  of 
Pauufsky  and  Allton  (Phys.  Rev.,  v.  110:  1155,  1958)  as 
an  independent  means  for  studying  nucleon  structure. 

The  results  are  In  qualitative  agreement  with  those  from 


•  754  < 


AfR  FORCE  SCIENTIFIC  RESEARCH 


elastic  scattering  experiments.  Some  of  the  limita¬ 
tions  inherent  in  the  form  factor  measurements  by  this 
process  are  also  discussed.  (Contractor's  abstract) 


STA. 03:057 

Stanford  U.  Dept,  of  Physics,  Calif. 

HIGH-ENERGY  BREMSSTRAHLUNG  IN  ELECTRON- 
PROTON  COLLISIONS,  by  R.  A.  Berg  and  C.  N. 

Lindner.  Sept.  1958  [20 ]p.  incl.  diagrs.  refs.  (Tech¬ 
nical  rept.  no.  38)  (AFOSR-TN-58-830)  (AF  18(600)- 
545)  AD  202915  Unclassified 

Also  published  in  Phys.  Rev.,  v,  112:  2072-2078,  Dec. 
15,  1958. 

The  cross  section  for  the  bremsstrahlung  resulting 
from  high-energy  collisions  of  electrons  with  protons 

U  calculated^  Cjcs*depn*  the  elprtr  ,n<*  sj  extremely 

relativistic  and  taking  into  consideration  the  proton's 
recoil,  anomalous  magnetic  moment,  bremsstrahlung 
and  form  factors.  The  final  cross  section  is  integrated 
over  the  recoil  proton  and  final  photon  to  obtain  a  for¬ 
mula  of  interest  for  the  Stanford  accelerator  experi¬ 
ments.  The  computation  of  the  integrated  cross  sec¬ 
tion  made  without  regard  for  radiative  corrections  and 
mesonic  contributions  is  estimated  to  be  accurate  to 
2%  in  the  energy  ranges  of  interest.  This  cross  sec¬ 
tion  is  corrected  for  radiative  effects,  which  produce 
an  additional  uncertainty  of  less  than  5%  and  possibly 
as  little  as  I9f.  Resonance  effects  due  to  meson  inter¬ 
actions  in  the  virtual  Compton  effect  diagrams,  how¬ 
ever,  are  significant  in  the  range  of- interest.  Their 
contribution  to  the  cross  section  is  discussed.  (Con¬ 
tractor’s  abstract) 


STA. 03:058 

Stanford  U.  Dept,  of  physics,  Calif. 

CALCULATIONS  fN  SCHROD1NGER  PERTURBATION 
THEORY,  by  C.  [I..]  Schwartz.  Sept.  1958,  24p.  Ind. 
table,  refs.  (Technical  rept.  no.  39)  (AFOSR-TN- 
58-831)  (AF  18(600)545)  AD  202910  Unclassified 

Also  published  in  Ann.  Plivs.,  v.  6:  156-169,  Feb.  1959. 

The  evaluation  of  second-  and  higher-order  perturba¬ 
tions  of  the  energy  ov  iterative  solution  if  SchrOdliiger's 
equation,  rather  than  by  evaluation  of  the  well-known 
matrix  formulas,  is  described  and  exploited.  Several 
examples  are  worked  out  exactly  for  the  hydrogen 
atom,  to  point  the  way  for  other  more  practical,  but 
more  involved,  problems.  (Contractor’s  abstract) 


STA. 03:057  -  STA.03:061 


STA. 03:059 

Stanford  U.  Dept,  of  Physics,  Calif. 

ON  THE  USES  OF  APPROXIMATE  WAVE  FUNCTIONS, 
by  C.  (L.)  Schwartz.  Sept.  1958  [14jp.  incl.  tables. 
(Technical  rept.  no.  40)  (AFOSR-TN-58-832)  (AF  18- 
(600)545)  AD  202917  Unclassified 

Also  published  in  Ann.  pliys.,  v.  6:  170-177,  Feb.  1959. 

A  procedure  is  given  for  using  approximate  wave  func¬ 
tions  to  calculate  properties  of  a  system  other  than  the 
energy  to  an  accuracy  much  greater  than  that  previously 
thought  to  be  possible.  The  method  Is  based  on  the  form 
of  perturbation  theory,  but  stands  by  itself  as  an  inde¬ 
pendent  and  very  powerful  innovation.  Several  sample 
problems,  based  or.  twu electron  Mots,  art  w. irked 
out:  and  a  program  of  greatly  increasing  the  accuracy 
in  the  calculation  of  many  properties  of  atomic  systems 
U  er.vl*ar<  d  (T'mtractor’x  abstract,  m  difieJ) 


STA. 03:060 

Stanford  U.  Dept,  of  Physics,  Calif. 

A  NEW  CALCULATION  OF  THE  NUMERICAL  VALUE 
OF  THE  LAMB  SHIFT,  by  C.  |f..|  Schwartz  and  J.  J. 
Tiemann.  Sept.  1958,  16p.  incl.  table  (Technical  rept. 
no.  4f)  (AFOSR-TN-58-833)  (AF  18(600)545) 

AD  202918  Unclassified 

Also  published  in  Ann.  Phys.,  v.  6:  178-187,  Feb.  1959. 

The  calculation  of  the  second-order  perturbation  In 
hydrogen  which  gives  the  low-energy  part  of  the  Lamb 
shift  Is  attacked  from  a  new  extended  approach.  A  for¬ 
mula  is  derived  for  ln(kQ)  involving  a  double  Integral. 

The  final  numerical  evaluation  using  an  electronic  com¬ 
puter  to  sum  the  series  expansion  of  this  formula  yields 
what  appears  to  be  the  most  accurate  value  of  ln(kg)  yet 

given.  Small  discrepancies  with  the  earlier  results  of 
flarnman  are  outside  the  realm  of  current  physical 
significance.  However,  these  discrepancies  indicate  the 
reliability  of  the  earlier  results  to  be  badly  overesti¬ 
mated.  Approximate  lurmulas  for  the  radiative -perturbed 
wave  functions  are  given,  and  may  prove  quite  useful  for 
further  calculations.  (Cmiirart  >i’s  abstract) 


STA  03:061 

Stanford  V.  Hqi,  I  l’hvsics,  Calif. 

NUCLEON  COftHEf-ATION  EFFECTS  IN  HlGfl-ENERGY 
ELECTRON  SCATTERING,  by  W.  1  .  Drumm  unt.  June 
1956  3 o [j .  incl.  diagrs.  rt  fs.  (Technical  icj  t.  no.  33) 

(A  F  OSH -TN- 58- 10031  !  .\1  1  BiGOO  545j  Air  >06046 

L  nclassilicd 
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STA.03-062-064;  STA.16:001 


Also  published  in  Phys.  Rev.,  v.  116:  183-193,  Oct. 

1859. 

Using  Schiff's  high-energy  approximation  a  sum  rule 
is  developed  which  relates  the  scattering  of  high-energy 
electrons  from  heavy  nuclei  to  the  two-particle  correla¬ 
tion  function  for  the  nucleus.  It  is  shown  that  correla¬ 
tions  due  to  the  Pauli  principle  give  a  large  effect  in 
the  region  of  momentum  transfer  from  100  to  300 
mev/c,  and  that  correlations  with  a  range  of  less  than 
one  fermi  do  not  make  an  appreciable  contribution. 
(Contractor's  abstract) 


STA.03:062 

Stanford  U.  Dept,  of  Physics,  Calif. 

ASYMPTOTIC  EXPANSION  FOR  HIGH-ENERGY 
POTENTIAL  SCATTERING,  by  J.  J.  Tie  nann.  [1958] 
[6]p.  incl.  diagrs.  (AF  18(600)545)  Unclassified 

Published  in  Phys.  Rev.,  v.  109:  183-188,  Jan.  15,  1958. 

An  asymptotic  expansion  of  a  previously  derived  ap¬ 
proximate  expression  for  high-energy  potential  scat¬ 
tering  is  obtained.  This  is  used  to  compute  numerical 
values  for  the  large-angle  differential  scattering  cross 
section  of  a  SchrBdinger  particle  scattered  by  a  spher¬ 
ically  symmetric  parabolic  potential  well  and  of  a 
relativistic  electron  scattered  by  a  uniformly  charged 
sphere.  In  both  cases  the  parameters  are  such  that 
the  Born  approximation  cannot  be  used.  These  values 
are  compared  with  the  results  of  an  exact  partial 
wave  calculation  and  (in  the  parabolic-well  case)  with 
the  results  of  numerical  integration  of  the  full  approx¬ 
imate  expression,  and  of  its  asymptotic  expansion.  It 
is  found  that  for  both  the  SehrOdlnger  equation  and  the 
Dirac  equation  the  locations  of  the  maxima  and  the 
minima  of  the  scattering  cross  sections  are  reproduced 
with  good  accuracy.  The  magnitudes  of  the  minima, 
however,  are  not  given  reliably  and  \lthough  the  gen¬ 
eral  shapes  of  the  curves  are  correct,  the  magnitudes 
of  the  maxima  differ  from  the  correct  valuer  by  10  to 
50‘|.  depending  on  the  value  of  kR.  (Contractor's 
abstract) 


STA. 03:063 

Stanford  U.  [Dept,  of  Physics]  Calif 

SCATTERING  01  h*  MESONS  IN  EMl'l-SlONS,  by 
G.  Igu.  f>.  G.  Havenhali  and  others.  [1958]  [8]p.  incl. 
diagrs.  refs.  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  iAl  18:600)545]  and  Atomic 
Energy  Commission)  Unclassified 

1  utdishrd  in  Phys.  Rev.,  v.  109  2133-2140.  Mar.  15. 
Is5s 

S  cue  new  experimental  results  »n  the  scattering  uf  K 


mesons  in  emulsion  are  presented,  in  two  energy  ranges. 
=  40  to  100  mev  and  Tfc  =  150  ±  30  mev.  An  optical- 

model  analysis  is  made  of  these  results,  which  avoids 
many  of  the  approximations  of  previous  workers.  It  is 

concluded  that  the  K+-nucieus  interaction  Is  repulsive 

and  that  the  K+-nucleon  cross  section  inside  the  nucleus 
Is  compatible  with  the  observed  cross  section  for  free 
protons.  (Contractor’s  abstract) 

STA.03-.064 

Stanford  U.  [Dept,  of  Physics]  Calif. 

RADIATIVE  CORRECTIONS  TO  THE  HYPERFINE 
STRUCTURE  IN  THE  IS  AND  2S  STATES  OF  HYDROGEN 
(Abstract),  by  C.  [L.]  Schwartz.  [1958]  [l]p.  [AF  18- 
(600)545]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

California  U.,  Los  Angeles,  Dec.  29-31,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

404,  Dec.  29,  1958. 

Mittleman  has  recently  given  an  account,  according  tu 
the  relativistic  quantum  electrodynamics,  of  the  ratio 
of  the  hyperfine-structure  separations  in  the  IS  and  2S 

3 

states  of  hydrogen.  His  result,  proportional  to  a  , 
appears  to  be  In  disagreement  with  iiie  experimental 
value.  Working  in  analogy  with  Bethe's  first  description 
of  the  Lamb  shift  in  hydrogen,  the  non-relativlstlc  third- 
order  perturbation  theory  has  been  set  up  to  describe 
the  effect:  emission  and  reabsorption  of  a  transverse 
photon  by  a  bound  electron  while  interacting  with  the 
field  of. the  nuclear  magnetic  moment.  Divergences  in 
this  calculation  are  eliminated  by  keeping  only  the  state- 
independent  terms,  and  then  cutting  off  the  intermediate 
2 

photons  at  flu>  •  me  .  Comparing,  where  possible,  with 
Mlitleman's  results,  it  is  found  that  he  lacks  a  term  both 
in  the  nonrelatlvistic  sum  over  states  and  in  the  ln» 
terms.  While  the  numerical  value  of  this  nonrelatlvistic 
calculation  should  not  be  compared  with  the  experimental 
value  until  the  entire  calculation  is  redone  relativisti- 
cally,  our  correction  for  the  leading  lno  term  indicates  a 
closer  agreement  between  theory  and  experiment. 

STA.  16:001 

Stanford  U.  Dept,  of  Physics,  Calif. 

ANALYSIS  OF  THE  ESR  ABSORPTION  SPECTRUM  OK 
WURSTER'S  BLUE  ION.  by  T.  R.  Tuttle.  Jr.  (1958) 
f  1  ip.  inci.  diagr*.  (Technical  note  no.  1)  (AFOSR-TN- 
58-8591  (AF  18(603'  1 31 )  AD  230273  Unclassified 

Also  published  in  Jour.  Chem.  Plivs.,  v.  30  331, 

Jail.  1959. 
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STA.  17:001;  STA.04:002-004 


Hie  electron  spin  resonance  spectrum  of  regular  and 
deuterated  forms  ofWurster's  blue  ion  shows  that  the 
triplet  structure  of  the  main  lines  is  associated  with 
the  four  ring  protons.  Spin  densities  at  the  methyl  and 
ring  protons  have  been  calculated  to  be  0.0148  and 
0.0042,  respectively. 


STA.  17:001 

Stanford  U.  Dept,  of  Physics,  Calif. 

GRAVITATIONAL  PROPERTIES  OF  ANTIMATTER, 
jy  L.  I.  Schiff.  Dec.  1958  [2l]p.  incl.  diagrs.  table, 
refs.  (Technical  note  no.  1)  (AFOSR-TN-58-1062) 

(AF  49(638)388)  AD  207222  Unclassified 

Also  published  in  Proc.  Nat'l.  Acad.  Sciences,  v.  45: 
69-80,  Jan.  1959. 

Arguments  are  given  for  believing  that  all  particles 
and  antiparticles  have  positive  inertial  and  passive 
gravitational  masses,  and  that  the  principle  of  equiva¬ 
lence  is  valid  to  a  high  accuracy.  Speculations  are  made 
about  the  active  gravitational  masses  of  antiparticles. 


STA.04-.002 

Stanford  U.  Div.  of  Engineering  Mechanics,  Calif. 

THE  SOLUTION  OF  COMPRESSIBLE  LAMINAR 
BOUNDARY  LAYER  PROBLEMS  BY  A  FINITE  DIFFER¬ 
ENCE  METHOD.  PART  H.  FURTHER  DISCUSSION  OF 
THE  METHOD  AND  COMPUTATION  OF  EXAMPLES, 
by  D.  C.  Baxter  and  I.  FHlgge-Lotz.  Oct.  15,  1957,  220p. 
incl.  diagrs.  tables,  refs.  (Technical  rept.  no.  110) 
(AFOSR-TN-58-1)  (AF  18(600)1488)  AD  148040 

Unclassified 

The  application  of  a  finite  difference  solution  of  the 
corrtspondlng  differential  equations  to  the  investigation 
of  die  compressible  boundary  layer  with  variable  pres¬ 
sure  gradient  and  wall  temperature  is  discussed.  The 
Crocco  form  of  the  equations  is  used,  and  the  method 
is  programmed  on  an  IBM  650  digital  computer.  For 
the  purposes  of  the  examples,  the  Prandtl  number  is 
assumed  constant  at  0.72,  and  the  Sutherland  viscosity 
law  is  used.  With  the  exception  of  flows  which  involve 
overshoot,  the  method  will  allow  determination  of 
boundary-iayer  behavior  under  any  combination  of  pres¬ 
sure  gradient  and  wall  temperature  or  heat  flux  varia¬ 
tion.  It  is  limited  only  in  that  (a)  starting  profiles  must 
be  provided  at  some  distance  downstream  of  die  nose 
and  (b)  the  time  required  to  compute  a  particular  ex¬ 
ample  of  interest  may  be  long.  The  stability  of  the 
numerical  solution  of  the  boundary  layer  equations  is 
investigated  and  consideration  given  to  severa!  examples 
Involving  flow  over  nonisothermal  flat  plates  where  the 
pressure  gradient  is  zero.  The  heat  transfer  results 
are  compared  wldi  the  specializations  and  extensions 
of  Ughthiil's  results. 


STA. 04:003 

Stanford  U.  Div.  of  Engineering  Mechanics,  Calif. 

THE  SOLUTION  OF  COMPRESSIBLE  1  AMINAR 
BOUNDARY  LAYER  PROBLEMS  BY  A  FINITE  DIFFER¬ 
ENCE  METHOD.  PART  m.  THE  INFLUENCE  OF  SUC¬ 
TION  OR  BLOWING  AT  THE  WALL,  by  I.  Fldgge-Lotz 
and  J.  T.  Howe.  Oct.  15,  1957,  44p.  incl.  diagrs.  tables. 
(Technical  rept.  no.  Ill)  (AFOSR-TN-58-2)  (AF  18- 
(600)1488)  AD  148041  Unclassified 

The  influence  of  a  transverse  velocity  at  a  porous  wall 
on  skin  friction,  heat  transfer,  and  laminar  separation 
is  treated  on  a  finite  difference  basis.  The  finite  differ¬ 
ence-scheme  employed  in  the  solution  of  the  boundary 
layer  problem  (item  nos.  STA. 04: 001 -002)  is  modified 
to  include  the  transverse  velocity  effects  in  the  computa¬ 
tion  at  the  wall  point.  Series  expansions  involving  the 
shear  stress  and  the  enthalpy  derivative  are  employed 
at  each  wall  point.  Skin  friction  and  heat  transfer  pa¬ 
rameters  can  be  influenced  appreciably  by  a  small  trans¬ 
verse  velocity  at  the  wall.  A  number  of  examples  are 
presented  to  illustrate  the  effects  of  the  transverse 
velocity  in  subsonic  and  supersonic  flow  over  both  hot 
and  cold  walls;  examples  with  and  without  pressure 
gradient  are  discussed.  In  the  absence  of  pressure 
gradient  it  appears  that  both  skin  friction  and  heat  trans¬ 
fer  parameters  decrease  with  increasing  transverse 
velocity  parameter  and  vice  versa.  In  boundary  layer 
flows  with  a  pressure  gradient,  the  wall  point,  shear 
stress  equation  is  of  the  third  degree  in  term.-  of  the 
wall  shear  stress,  but  is  quadratic  in  terms  of  the 
transverse  velocity  at  the  wall.  The  transverse  velocity 
necessary  to  obtain  a  specified  behavior  of  the  wall  shear 
stress,  or  a  desired  shift  of  the  point  of  laminar  separa¬ 
tion  can  be  computed  readily.  (ASTIA  abstract) 


STA. 04:004 

Stanford  U.  [Div.  of  Engineering  Mechanics]  Calif.. 

COMPRESSIBLE  LAMINAF:  BOUNDARY  LAYER 
BEHAVIOR  STUDIED  BY  A  FINITE  DIFFERENCE 
METHOD,  by  D.  C.  Baxter  and  I.  Flflgge-Lotz.  [1958] 
[16]p.  Incl.  diagrs.  refs.  (AF  18(600)1488) 

Unclassified 

Published  in  Zeitschr.  Angew.  Math.  Phys.,  v.  9B: 

81-96,  Mar.  25,  1958. 

The  examples  in  this  report  show  that  in  general  the 
effects  of  pressure  gradient  are  intensified  at  higher 
wall  temperatures  and  higher  Mach  numbers.  Raising 
the  surface  temperature  has  the  effect  of  reducing  skin 
friction,  while  lowering  it  tends  to  increase  skin  friction. 
However,  surface  temperature  has  much  less  effect  on 
skin  friction  than  it  has  on  heat  transfer.  On  the  other 
hand  pressure  gradient  does  have  an  appreciable  effect 
on  heat  transfer,  although  not  as  great  as  on  skin  friction. 
For  flow  over  non- isothermal  flat  plates  the 
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specializations  and  extensions  ol  Lighthili's  resuit  give 
very  good  agreement  with  the  finite  difference  results 
Lr  he  at  transfer,  it  RAIjwt.  that  equally  good  a  grot 
ment  would  be  obtained  with  integral  methods  which 
assume  unequal  thicknesses  for  the  velocity  and  thermal 
boundary  layers.  However,  it  is  shown  by  the  present 
examples  that  integral  methods  which  make  the  assump¬ 
tion  of  equal  thicknesses  lead  to  inaccurate  predictions 
of  heat  transfer  performance  when  die  wall  temperature 
gradients  are  is  high  as  those  considered  here  (on  the 
order  of  hundreds  of  degrees  per  foot).  It  appears  that 
integral  methods  will  give  not  unreasonable  estimates 
for  the  skin  friction  even  when  that  quantity  is  changing 
rapidly.  This  is  not  true  of  the  correlation  method, 

V'ice  in*-  «*stv«  ‘occurring  in  the  prtztt.t  txaiaples  art 
too  rapid  to  be  related  by  the  equilibrium  conditions 
such  a  method  assumes. 


STA. 07:025 

Stanford  U.  High-Energy  Physics  Lab.,  Caiif. 

ELECTRON  SCATTEK1  G  FROM  THE  DEUTERON 
AND  THE  NEUTRON- PROTON  POTENTIAL,  by  J.  A. 
Mcintyre  ana  a.  unar.  Leo.  ZB,  1957  ]9]p.  lncl.  aiagrs. 
tables,  refs.  (Rept.  no.  HEPL-112)  (AFOSR-TN-57- 
112)  (Sponsored  jointly  by  Office  of  Naval  Research 
under  N6onr-25116,  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  1 0(600)646,  and  Atomic  Energy  Com¬ 
mission)  AD  120465  Unclassified 

Also  published  in  Phys.  Rev.,  v.  106:  1C74-1082, 

June  1,  1957. 

Electron  scattering  from  the  deuteron  has  been  investi¬ 
gated  experimentally  at  higher  energies  and  larger 
scattering  angles  than  before.  Caicuiations  have  been 
made  also  for  the  scattering  expected  from  deuterons 
with  repulsive- core  and  with  Yukawa-type  neutron- 
proton  potentials.  As  before,  it  is  found  necessary  to 
introduce  a  pretjh  sue  Inti  the  Celeron  (or  to  modify 
the  Coulomb  interaction)  in  ordec  to  obtain  agreement 
between  the  experimental  results  and  the  scattering 
calculations.  Using  the  proton  size  determined  by 
electron-proton  scattering  experiments,  a  comparison 
is  made  between  the  various  calculated  curves  and  the 
experimental  data.  It  is  found  to  be  impossible  to  rule 
out  either  the  repuisive-core  or  the  Yukawa  potentials. 
(Contractor's  abstract) 


STA. 07:026 

Stanford  U.  High-Energy  Physics  Lab.,  Caiif. 

RESEARCH  ON  ELECTRON  SCATTERING  AND  NU¬ 
CLEAR  STRUCTURE,  by  R.  Hofstadter.  Final  rept. 

( i 957]  iv.  inch  iiius.  diagrs.  refs.  (Rept.  no,  HEPL- 
122)  (AFOSR-TR-57-34)  (Sponsored  jointly  by  Office 


of  Naval  Research  under  [N6onr-25116],  Air  Force  Of¬ 
fice  of  Scientific  Research  under  AF  18(600)646,  and 
AVjii.il  Energy  Cul.iuiiaaion)  AD  \26545  ill, LiuaS  Alt: J 

Consideration  is  given  to  the  study  of  the  inner  features 
of  nucleons  and  nuclei  by  the  method  of  electron  scat¬ 
tering.  Results  are  presented  which  appear  significant 
from  the  point  of  view  of  a  present  understanding  of  the 
structure  of  nucleons  and  the  nature  of  the  basic  nuclear 
force.  A  finite  proton  size  was  observed,  the  core  of 
which  is  larger  than  that  indicated  by  field  theory.  Hie 
magnetic  cloud  in  the  neutron  was  probed.  The  neutron’3 
size  was  within  ±  15%  of  that  of  the  proton.  The  broad 
basis  on  which  nuclei  are  built  was  determined.  The 
rules  are  that  {\)  tilt  sk.u  tiuekliebS  (50%  to  lb%  dis¬ 
tance)  of  the  electric  charge  distribution  is  2.4  *  0.3  x 
-13 

10  cm  for  nuclei  between  Mg  and  Pb;  and  (2)  the  dis- 

-13 

tance  to  the  half-density  point  scales  is  1.07  x  10  A 
1/3 

'  cm.  Inelastic  electron  scattering  from  excited  iev- 
els  provided  a  new  method  for  investigating  the  excited 
states  in  nuclei. 


STA  07:027 

Stanford  U.  [High-Energy  Physics  Lab.]  Calif. 

ELECTRON  SCATTERING  ANT  NUCLEAR  STRUCTURE 
by  R.  Hofstadter.  [1956]  [41]p.  lncl.  iiius.  diagrs.  tables, 
refs,  [AFOSR-TR-57-34a]  (Bound  with  its  Final  rept. 
AFOSR-TR-57-34,  AD  126543)  (Sponsored  jointly  by 
Office  of  Naval  Research  under  [N6onr-25116],  Air 
Force  Office  of  Scientific  Research  under  AF  18(600)646, 
and  Atomic  Energy  Commission)  AD  126543a 

Unclassified 

Also  published  in  Rev.  Modern  Phys.,  v.  28:  214-254, 

July  1956. 

The  Influence  of  finite  nuclear  size  on  scattering  for¬ 
mulae  is  described,  and  form-factors  for  the  various 
models  are  derived.  Phase-shift  analysis  for  the  heavy 
elements  is  discussed.  The  various  scattering  phenome¬ 
na  are  explained,  tnehnJSng  nucVeat  excitation,  elettrodl*- 
lntegration,  the  real  and  virtual  radiative  processes, 
magnetic  scattering  and  effects  due  to  "rotational  ieveis”. 
The  spectrometer  installations  at  the  190  mev  and  550 
mev  points  on  the  Stanford  electron  iinear  accelerator 
are  described  in  detail,  and  a  detailed  review  of  the  ex¬ 
perimental  work  carried  out  at  Stanford  is  given,  in  or¬ 
der  of  increasing  target  atomic  number,  viz.  H.  D,  », 

Li,  Be,  C,  Mg,  Si,  S.  A,  Sr,  heavier  nuciei,  and  the  neu¬ 
tron.  The  resuits  Include  data  on  angular  distribution, 
observed  form-factors,  cross-secUri-is,  etc.  Compari¬ 
sons  are  made  with  theory  and  conclusions  drawn  regard¬ 
ing  the  validity  of  the  various  nu  -e!e.  For  example,  the 
data  for  protons  indicate  that  the  Gaussian,  exponential 
and  holiow-rxponentiai  models  provide  an  equaiiy  good 
fit  with  expei  intent  giving  a  mean  proton  radius  for  best 
fit  of  0.77  •  C.iO  Fermi  units.  The  Yukawa  modei  does 
not  satisfy  the  proton  data.  Finaiiy,  the  validity  of 
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electrodynamics  is  discussed,  and  other  methods  of  in¬ 
vestigating  nuclear  structure  are  compared.  It  is  con¬ 
cluded  that  the  electron  scattering  method  is  promising, 
but  still  in  an  early  stage  of  development.  Future  im¬ 
provements  are  suggested. 


STA. 01:028 

Stanford  U.  [High-Energy  Physics  Lab.]  Calif. 

NEUTRON-PROTON  POTENTIAL  AS  DETERMINED 
BY  ELECTRON  SCATTERING  FROM  THE  DEUTERON 
(Abstr'ct),  by  J.  A.  McIntyre  and  S.  Dhar.  [1957]  [l]p. 
(Sponsored  jointly  by  Office  of  Naval  Research  under 
[N6onr-25116],Air  Force  Office  of  Scientific  Research 
under  AF  18(600)646],  and  Atomic  Energy  Commission) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  30- Feb.  2,  1951. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  2:  14, 
Jan.  30,  1957. 

Electrons  with  energies  of  400  and  500  mev  have  been 
scattered  from  the  deuteron.  The  scattering  at  the 
largest  angles  is  a  factor  of  five  below  that  expected 
from  scattering  by  a  deuteron  charge  distribution.  This 
discrepancy  is  removed  by  assuming  that  the  proton  in 

-13 

the  deuteron  has  an  rms  radius  of  0.78  x  10  cm. 

There  is  still  some  uncertainty  in  the  expected  deuteron 
scattering  because  of  the  various  possible  neutron-pro- 
ton  potentials  in  the  deuteron.  The  scattering  from 
three  types  of  deuteron  has  been  calculated  using  deu¬ 
teron  S-  and  D-state  wave  functions  and  the  magnetic 
moment  of  the  deuteron.  One  deuteron  calculated  has  a 
repulsive  core  neutron-proton  potential  while  the  other 
two  deuterons  have  Yukawa  potentials.  Comparison 
with  the  experimental  data  shows  that  agreement  can  be 
obtained  for  all  deuteron  models  because  of  the  uncer¬ 
tainty  in  the  radiuo  of  the  proton. 


STA.  01:029 

Stanford  U.  [High-Energy  Physics  Lab.)  Calif. 

LARGE-ANGLE  PAIR  PRODUCTION  AND  QUANTUM 
ELECTRODYNAMICS  AT  SMALL  DISTANCES  (Ab¬ 
stract).  by  J.  D.  Bjorken.  S.  D.  Drell,  and  S.  C. 
Frautschi.  [1951]  [l]p.  [AF  18(600)646] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  S:«r.. 

Stanford  U.,  Calif..  Dec.  19-21,  1951. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Senes  ll,  v.  2 
592,  Dec.  19,  1957. 

Electromagnetic  pair  production  In  hylc  •  ti  with  large 
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momentum  transfer  provides  a  test  of  the  validity  of 

_  1 3 

quantum  electrodynamics  (QED)  at  distances  <  10  cm. 
Because  of  center-of-mass  motion  electron-electron 
(positron)  scattering  at  present  energies  (E.  *  1  bev) 

-12  *aB 

is  insensitive  to  distances  <  10  cm,  as  are  radiative 
corrections,  such  as  the  electron’s  anomalous  magnetic 
moment.  The  electron-proton  scattering  experiments  of 

-13 

Hofstadter  show  that  QED  is  valid  down  to  -iO  cm  at 
which  distances  effects  of  nucleon  structure  appear. 

-13 

Assuming  the  validity  of  DED  for  distances  <  10  cm, 
one  can  completely  summarize  the  results  of  the  elec¬ 
tron-proton  scattering  experiments  in  two  invariant 
functions  of  the  four-momentum  transfer,  the  proton's 
charge  and  moment  form  factors.  The  cross  section  for 
electromagnetic  pair  production  in  hydrogen  is  then  known 
ir.  terms  of  these  two  form  factors,  and  the  proton  can 
be  used,  with  known  electromagnetic  interactions,  to  fix 
the  center-of-mass  relati-  o  to  the  laboratory  system. 

A  complete  calculation  has  been  carried  out,  including 
radiative  corrections,  of  large-angle  pair  production 
for  photons  incident  on  "Hofstadter"  protons. 


STA.07:030 

Stanford  U.  [High-Energy  Physics  Lab.]  Calif. 

NUCLEON  CHARGE  AND  MOM ; '.NT  DISTRIBUTIONS 
(Abstract),  by  L.  1.  Schiff.  [1957]  jl]p.  [AF  18(600)646] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Stanford  U.,  Calif.,  Dec.  19-21,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2: 
389-390,  Dec.  19.  1951. 

The  apparent  failure  of  charge  symmetry  in  the  struc¬ 
ture  of  the  proton  the  neutron  is  examined  in  the 
light  n?  the  possibility  that  the  neutron  charge  density 
has  zero  volume  integral  and  zero  mean-square  radius, 
but  is  not  identically  zero.  Such  a  distribution  mu*' 
have  at  least  two  zeros  as  a  function  of  radius.  A  *i..iple 
analytic  form  is  assumed  That  has  a  positive  maximum 
at  the  origin,  followed  by  a  negative  region  and  then  a 
very  small  positive  region.  The  proton  charge  density 
is  then  chosen  so  that  when  it  is  added  to  the  neutron 
density,  only  the  central  positive  maximum  (the  nucleon 
core  distribution)  remains.  Proton  and  neutron  mag¬ 
netic  moment  densities  are  assumed  to  have  the  same 
form,  and  it  makes  little  difference  whether  these  have 
the  simple  shape  used  in  earlier  studies  or  the  shape 
assumed  here  for  the  proton  charge,  which  has  one 
change  of  sign.  It  is  then  possible  to  fit  the  eiectron- 
prolon  and  electron- deuteron  elastic  scattering  data. 

The  total  electron-deuteron  inelastic  (break-up)  scat¬ 
tering  cross  section  is  computed  to  be  about  25  percent 
less  than  found  experimentally.  While  these  distributions 
can  be  regarded  as  meeting  the  requirements  of  ••(urge 
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symmetry,  they  lead  to  a  core  distribution  that  has  the 
same  root- mean- square  radius  as  that  of  the  proton 
charge,  although  it  has  a  more  concentrated  appearance. 


STA.07:031 

Stanford  U.  [High-Energy  Physics  Lab.]  Calif. 


binding  energy,  effective  range,  quadrupole  moment,  and 
percent  D  state.  Two  of  the  models  have  Yukawa  neu¬ 
tron-proton  potentials;  the  third  has  a  repulsive-core 
potential.  The  experimental  results  agree  with  the  re- 
pulslve-core  model  and  disagree  with  the  Yukawa  mod¬ 
els.  This  result  applies  only  to  the  triplet-S  neutron- 
proton  potential. 


SUM  RULES  FOR  INELASTIC  ELECTRON  SCATTER-  STA.08:002 

1NG  (Abstract),  by  S.  D.  Dreli  and  C.  L.  Schwartz. 

[19S7]  [l]p.  [AF  18(600)646]  Unclassified  Stanforu  i.  [High-Energy  Physics  Lab.]  Calif. 


Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Stanford  U.,  Calif.,  Dec.  19-21,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2: 
390-391,  Dec.  19,  1957. 


Sum  rules  are  constructed  for  the  analysis  of  inelastic 
electron  scattering  at  high  energy  (~150  mev)  from 
light  nuclei.  Effects  taken  into  account  are:  nucleon 
charge,  recoil,  and  magnetic-moment  currents;  ex¬ 
change  currents;  finite  nucleon  size;  and  nuclear  center- 
of  -mass  motion.  The  form  of  the  sum  rule  for  fixed 
electron-scattering  angle  Is  complicated  because  of  the 
klnematical  connection  between  the  momentum  of  the 
scattered  electron  and  the  energy  of  the  final  nuclear 
state.  A  more  natural  sum  rule  results  for  electron 
scattering  with  fixed  momentum  transfer.  The  energy- 
region  below  meson  threshold  to  which  these  considera¬ 
tions  are  restricted  for  reasons  of  Ignorance  of  a  rela¬ 
tivistic  nuclear  description,  precludes  the  possibility 
of  learning  about  internucleoo  correlations  (beyond  the 
Pauli  principle)  from  this  work.  However,  It  appears 
that  a  sensitive  test  of  the  role  of  exchange  currents 
in  the  nucleus  Is  provided  by  a  sum  rule  for  the  energy- 
weighted  cross  section 
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STA. 07:032 

Stanford  U.  High-Energy  Physics  Lab.,  Calif. 

ELECTRON  SCATTERING  FROM  THE  DEUTERON 
AND  THE  NEUTRON- PROTON  POTENTIAL,  by  J.  A. 
McIntyre  andG.  R.  Burleson.  [1958]  [10]p.  lncl. 
diagrs.  tables,  refs.  (Sponsored  jointly  by  Office  of 
Naval  Research  under  [N6onr-25116],  Air  Force  Of¬ 
fice  of  Scientific  Research  under  (AF  16(600)646], 
and  Atomic  Energy  Commission)  Unclassified 

Published  In  Phys.  Rev.,  v.  112:  2077-2066,  Dec.  15, 

iwr - 

Electron  scattering  by  the  deuteron  has  been  studied 
experimentally  at  400  and  500  mev.  The  results  of  the 
scattering  are  compared  with  the  scattering  expected  by 
three  different  static  deuteron  models.  All  three  mod¬ 
els  satisfy  the  usual  deuteron  requirements  such  as 


OPTICAL  MODEL  ANALYSIS  OF  K+  MESON  SCAT¬ 
TERING  (Abstract),  by  G.  Igo,  D.  G.  Ravenhall  and 
others.  [1957]  [l]p.  (Sponsored  jointly  by  [Office  of 
Naval  Research],  Atomic  Energy  Commission,  and  Air 
Force  Office  of  Scientific  Research  under  [N6onr-25116; 
continuation  of  AF  18(600)646])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Boulder, 
Colo.,  Sept.  5-7,  1957. 


Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2: 

Sll,  Sept.  S,  1957. 

The  scattering  of  K+  mesons  of  energies  near  150  mev 
and  in  the  internal  40  to  100  mev  has  been  analyzed  In 
terms  of  a  complex  potential,  (V  +  1W)/(1+  exp  [(r  - 
rQ)/d]J.  The  quantities  rQ  and  d  were  taken  to  be  1.07 

1/3 

A  and  0.47  fermi,  respectively.  An  exact  phase  shift 
analysis  has  been  made  for  each  element  In  the  emulsion 
and  at  several  energies  In  order  to  arrive  at  a  suitable 
energy  average  for  comparison  with  events  detected  In 
emulsions.  Utilizing  a  repulsive  potential,  an  adequate 
tit  to  the  differential  cross  section  for  elastic  scattering, 
the  total  cross  sectioo,  and  the  Inelastic  cross  section 
was  obtained  with  V  and  W  equal  to  25  and  -10.6  mev, 
reapectlvely.  At  the  lower  energies,  the  best  fit  was  ob¬ 
tained  with  V  and  W  equal  to  20  and  -4.9  mev.  When  V 
la  made  attractive,  the  fits  to  the  differential  cross 
section  for  elastic  scattering  are  less  good  particularly 
In  the  region  of  the  interference  minimum.  The  Improve¬ 
ment  over  previous  calculations  of  this  process  lies  In 
Its  Inclusion  of  W  in  the  elastic  cross  section. 


STA. 08:003 

Stanford  U.  [High-Energy  Physics  Lab.]  Calif. 

DETERMINATION  OF  THE  FORM  FACTOR  OF  THE 
DIFFERENCE  BETWEEN  THE  PROTON  AND  THE 
NEUTRON  MAGNETIC  MOMENTS  (Abstract),  by  W. 

K.  H.  Panofsky  and  E.  A.  Ailton.  [1957]  (l]p.  (Spon¬ 
sored  jointly  by  Office  of  Naval  Research,  Atomic  En¬ 
ergy  Commission,  and  Air  Force  Office  of  Scientific 
Research  under  (N6onr-25i  16])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Stanford  U„  Calif.,  Dec.  19-21,  1957. 
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Published  In  Bull.  Amer.  Phys.  Soc.,  Series  11,  v.  2: 

391,  Dec.  19,  1957. 

Study  has  been  made  of  inelastic  electron  scattering 
with  the  primary  and  secondary  electron  energies 
programed  against  each  other  to  maintain  the  energy  of 
the  pion-nucleon  system  at  the  "resonance"  energy.  At 
this  energy  setting  and  a  laboratory  angle  of  75°  for  the 
scattered  electron,  the  momentum  transfers  can  be 
varied  from  ~200  to  470  mev/c,  thus  exploring  the 
form  factor  for  the  matrix  element  in  question.  This 
measurement  can  give  independent  evidence  concerning 
the  extent  in  space  of  the  proton  and  neutron  magnetic 
moment  distributions,  since  the  Chew-l.ow  and  disper¬ 
sion  theory  matrix  elements  are  proportional  to  the 
algebraic  difference  In  the  proton  and  neutron  magnetic 
moments.  Under  the  conditions  mentioned  the  theoreti¬ 
cal  value  for  a  point  nucleon  of  the  cross  section  for 
inelastic  scattering  of  an  electron  leaving  the  proton- 
pion  system  at  the  energy  corresponding  to  the  3/2,  3/2 

resonance  is  3.0  x  10  34  cm2  sterad  *  mev  The  ex¬ 
perimental  measurements  deviate  progressively  from 

this  value  toward  (1.35  *  0.13)  x  10’34  cm2  sterad’1 

mev  1  at  a  momentum  transfer  of  470  mev/c.  The 
figure  is  in  agreement  if  both  the  neutron  and  proton 
ave  given  radii  corresponding  to  the  electromagnetic 
radius  of  the  proton. 
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EFFECTS  OF  FINITE  NUCLEAR  SIZE  IN  ELECTRO¬ 
DISINTEGRATION  EXPERIMENTS  (Abstract),  by  W.  C. 
Barber.  ( 1 957]  [  1  ]p.  (Sponsored  jointly  by  Office  of 
Naval  Research,  Atomic  Energy  Commission,  and  Air 
Force  Office  of  Scientific  Research  under  [N6onr- 
25116])  Unclassified 
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The  usual  expressions  giving  the  cross  section  for  elec- 
t-odisintegratiun  reactions  in  terms  of  the  photodisinte¬ 
gration  cross  sections  are  not  valid  when  the  nuclear 
size  is  comparable  with  the  wavelength  associated  with 
the  momentum  transfer.  Measurements  of  the  ratio  of 

the  yields  of  C11  produced  by  the  C12(e,e‘n)  and  Cl2(y,n) 
have  been  made  using  primary  electrons  of  energy  from 
24  to  150  mev.  At  the  higher  energies  a  comparison  of 
this  ratio  with  theory  requires  consideration  of  the  finite 
nuclear  size.  An  approximate  size  correction  has  been 
included  in  the  theory  with  the  result  that  the  comparison 
o:  experiment  and  theory  is  consistent,  at  all  primary 
energies,  with  the  interpretation  that  the  transiu  m: 
producing  the  reactions  are  predominantly  electric  d 


pole.  A  similar  comparison  of  theory  and  the  experi- 

19  17 

mental  yield  ratios  of  the  reactions  El  (e,e'-2p)N  and 
19  17 

FI  (y,2p)N  measured  by  Reagon  indicate  these  tran¬ 
sitions  are  predominantly  electric  quadrupole. 


STA.08.005 

Stanford  U.  [High-Energy  Physics  Lab.]  Calif. 

ELECTRON  DISINTEGRATION  OF  ELEMENTS  FROM 
Z  *  3  TO  Z  =  79  (Abstract),  by  H.  W.  Kendall  and  U. 
Meyer-Berkhout.  [1957]  [l]p.  (Sponsored  jointly  by 
Office  of  Naval  Research,  Atomic  Energy  Commission, 
and  Air  Force  Office  of  Scientific  Research  under 
[N6onr-25116])  Unclassified 
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Yields  of  protons  and  deuterons  from  electron  disintegra- 

6  181 

tion  of  a  series  of  elements  from  Li  to  Ta  have  been 
studied.  Targets  were  bombarded  with  500-mev  electrons 
and  disintegration  fragments  of  momentum  p  4  550 
mev/c,  after  momentum  analysis  with  a  36-in.  magnetic 
spectrometer,  were  detected  in  plastic  or  Nal(Tl)  scintil¬ 
lation  counters.  Angular  distributions  of  protons  and 
deuterons  in  the  range  of  laboratory  angles  from  40"  to 
135'  were  determined  absolutely  by  comparison  with 
known  elastic  electron-scattering  cross  sections.  Proton 
and  deuteron  yields  are  proportional  to  Z,  and  the  ratio 
of  deuteron  to  proton  differential  cross  sections  (taken 
either  at  equal  particle  energy  or  equal  momentum) 
appears  to  be  approximately  constant  with  a  value  in  the 
range  0.07-0.12.  The  results  are  interpreted  in  terms 
of  a  transverse  electron-nucleus  interaction,  which  is 
effectively  a  high-energy  photodisintegration  process. 

This  process  gives  rise  to  high-energy  protons  and 
neutrons  originating  in  the  nuclear  volume.  The  large 
deuteron  yields  are  consistent  with  a  pickup  reaction  at 
the  nuclear  surface  in  analogy  with  high-energy  (p,d) 
and  (n,d)  reactions.  No  detailed  theory  explains  the  high 
deuteron  yields,  which  are  also  observed  in  other 
processes. 
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ELECTRON  SCATTERING  STUDY  OF  Li®  (Abstract),  by 
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The  nucleus  LI  has  been  Investigated  with  electrons  of 
energy  426  mev  scattered  in  the  angular  range  33°-50°. 
Elastically  scattered  electrons  are  resolved  from  elec¬ 
trons  which  have  been  scattered  with  excitation  of  the 
first  leve',  at  2.189  mev,  and  higher  levels.  To  achieve 
this  resolution  in  the  presence  of  large  Inelastic  cross 
sections,  the  elastic  peaks  were  approximately  0.25% 
wide  (full  width)  at  half  maximum.  An  analysis  of  the 
angular  distribution  has  been  carried  out  with  the  Born 
approximation  and  several  possible  nuclear  models. 

An  independent  particle  shell  model,  using  an  infinite 
harmonic  well,  fits  the  experimental  data  *f  the  rms 

-13 

radius  is  chosen  to  be  2.2  ±  0.2  x  10  cm.  A 
Gaussian  will  also  fit  moderately  well  with  a  similar 
radius,  but  this  charge  distribution  is  not  significantly 
different  from  that  of  the  shell  model. 
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FORM  FACTOR  INVESTIGATION  OF  THE  NEUTRON 
BY  HIGH-ENERGY  ELECTRON  SCATTERING  (Ab¬ 
stract),  by  M.  R.  Yearlan  and  R.  Hofstadter.  [1957] 

[l]p.  (Sponsored  Jointly  by  Office  of  Naval  Research, 
Atomic  Energy  Commission,  and  Air  Force  Office  of 
Scientific  Research  under  [N6onr-25116]) 
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The  magnetic  form  factor  of  the  neutron  can  be 
investigated  through  a  study  of  the  inelastic  continuum 
of  electrons  scattered  from  deuterons  at  high  momentum 
transfers.  The  inelastic  spectrum  has  been  compared 
with  elastic  electron  scattering  from  free  protons  at 
500  mev  (75*-135*)  and  at  600  mev  (135*).  The  Inelastic 
spectra  have  been  corrected  for  electron-pion  produc¬ 
tion,  for  contamination  by  negative  plons,  and  for  shape 
distortion  due  to  bremsstrahlung.  The  shapes  of  the 
spectra  are  roughly  similar  at  all  angles  and  agree  well 
with  predictions  of  a  theory  due  to  Jankus.  The  present 
results  are:  (1)  irrespective  of  the  details  of  applicable 
theories,  the  neutron's  magnetic  cloud  is  extended  and 
is  not  a  point;  (2)  the  neutron's  magnetic  sire  and  shape 
are  approximately  the  same  as  those  of  the  proton;  and 
(31  the  differences  between  the  neutron  and  the  proton 
can  be  determined  from  the  present  data  upon  develop¬ 
ment  of  an  accurate  theory  of  electro-disintegration  of 
the  deuteron. 
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FORM  FACTOR  STUDIES  OF  THE  PROTON  AT  HIGH 
ENERGIES  (Abstract),  by  F.  Bumtller  and  R.  Hofstadter. 
[1957]  [l]p.  (Sponsored  Jointly  by  Office  of  Naval  Re¬ 
search,  Atomic  Energy  Commission,  ar.d  Air  Force 
Office  of  Scientific  Research  under  [N6onr-25116]) 
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Elastic  electron  scattering  experiments  have  been 
carried  out  against  protons  in  CH2  at  energies  of  500, 

550,  575,  600,  650  mev  between  laboratory  scattering 
angles  of  75*  and  135*,  In  order  to  investigate  finite  size 
effects  in  the  proton.  The  new  experiments  attempt  to 
distinguish  between  several  different  models  of  density 
distribution  fitting  the  earlier  data.  Two  methods  of 
comparison  with  phenomenological  models  have  been 

2  2 

used.  The  first  (I)  employs  a  plot  of  F  versus  q 
where  Fj  *  F^  -  F.  The  second  method  (II)  concen¬ 
trates  on  the  experimental  ratio  of  CT75*/CTU5«»  which  is 

sensitive  index  distinguishing  between  the  various  models 
and,  furthermore,  does  not  require  a  knowledge  of  abso¬ 
lute  cross  sections.  The  results  of  methods  (I),  (II)  are 
as  follows;  (a)  the  present  experiments  are  consistent 
with  the  earlier  ones  as  far  as  the  earlier  ones  go; 

(b)  the  newer  data  distinguish  between  the  models  previ¬ 
ously  proposed;  (c)  the  most  favorable  case  among  the 
exponential,  Gaussian,  hollow  exponential,  and  Yukawa 
I,  n  models  is  the  exponential  with  rms  size  r  ■  r  ■ 

- 1 3  e  m 

0.80  x  10  cm;  and  (d)  absolute  cross  sections  are  In 
good  agreement  with  the  exponential  model. 
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photoplon  production  since:  (a)  Longitudinal  matrix 
elements  contribute  to  the  process,  (b)  The  relation 
between  production  by  real  and  virtual  photons  Is  differ¬ 
ent  depending  on  the  multipole  order  of  the  meson- 
nucleon  system,  (c)  Contrary  to  the  situation  in  photo- 
production,  the  momentum  transfer  to  the  meson-nucleon 
system  can  exceed  the  energy  transfer;  "structure" 
effects  In  the  matrix  elements  can  thus  be  studied.  All 
these  effects  are  largest  at  large  electron  angles.  For 
this  reason,  a  procedure  has  been  developed  and  tested 
to  study  the  Inelastic  scattering  process  by  observing 
the  scattered  electrons  at  a  large  angle.  1216  contribu¬ 
tions  from  secondary  electrons  due  to  large-angle 
bremsstrahlung  can  be  calculated  theoretically  and  are 
subtracted.  Contributions  due  to  converted  y  rays  from 

7**  production,  due  to  electron-positron  pairs  and  due 

to  high-energy  <r~  mesons  produced  by  real  and  virtual 
photons,  can  be  eliminated  by  studying  the  electron  yield 
as  a  function  of  a  radiator  placed  in  the  primary  electron 
beam.  This  method  has  been  tested  and  gives  internally 
consistent  results.  Absolute  cross  sections  are  ob¬ 
tained  by  comparison  with  the  elastic  cross  sections 
measured  in  the  same  apparatus. 
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INELASTIC  SCATTERING  OF  500-MEV  ELECTRONS 

FROM  Li6  AND  Li7  (Abstract),  by  U.  Meyer-Berkhout 
and  R.  Hofstadter.  [1957]  [l]p.  (Sponsored  jointly  by 
Office  of  Naval  Research,  Atomic  Energy  Commission, 
and  Air  Force  Office  of  Scientific  Research  under 
[N6onr-25116])  Unclassified 
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An  experiment  was  carried  out  in  which  500-mev 

6 

electrons  have  been  scattered  from  enriched  Li  and 

ordinary  U  between  scattering  angles  of  (0*  and  135' 
in  the  laboratory  system.  The  cross  section  integrated 
over  the  inelastic  continuum  at  these  large  momentum 
transfers  has  been  compared  with  the  free  proton  cross 
section  at  the  corresponding  angles.  The  results  are 
obtained  by  assuming  that  the  scattering  from  the  bound 
nucleons  in  first  approximation  can  be  considered  as 
incoherent.  The  measured  ratios,  a  /^,  seem  to 

indicate  that  protons  and  neutrons  in  lithium  make  com¬ 
parable  contributions  to  the  magnetic  scattering  at  the 
larger  angles.  It  is  difficult  at  present  to  find  the 
neutron’s  actual  contribution  to  the  cross  section,  since 
theoretical  estimates  of  corrections,  allowing  for  the 
momentum  distribution  of  nucleons,  final  stale  interac¬ 
tion.  meson  production  and  exchange,  are  uncertain. 


Therefore,  only  the  quantity  R  -  l/Nfcr  /a _)-3], 

6  7  LA  * 

where  N  -  3,  4  for  Li  ,  Li  ,  respectively,  has  been  de¬ 
rived  from  the  data.  R  should  be  equal  to  CTN/ffp>  M 

incoherency  applies  and  if  the  corrections  are  negligible. 
If  it  is  set  tentatively  that  *  R.  then  is 

found  to  be  (1.0  ±  0.4)  at  135”,  500  mev,  and  decreases 
to  (0.5j  ±  0.2)  at  60”,  500  mev. 
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MULTIPLE  SCATTERING  OF  600-MEV  ELECTRONS 
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Commission,  and  Air  Force  Office  of  Scientific  Research 
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A  measurement  has  been  made  of  the  multiple  scatter¬ 
ing  of  a  collimated  beam  of  600-mev  electrons  by  a  3-mil 

(0.0205  gm/em2;  8.6  x  10"*  rad  length)  aluminum  foil. 
The  scattered  electrons  pass  through  a  glass  plate  at  a 
distance  of  40  ft  and  the  location  of  the  scattered  elec¬ 
trons  is  determined  by  a  densitometer  measurement  of 
the  darkening  of  the  plate.  The  linearity  of  darkening 
is  established  by  making  a  series  of  similar  measure¬ 
ments  with  different  total  numbers  of  incident  electrons. 
The  resulting  multiple-scattering  curve  has  a  mean 

width  of  0.70  *  0.05  me  /Eg.  The  accuracy  of  measure¬ 
ment  does  not  allow  it  to  be  distinguished  from  a  Gaus¬ 
sian.  This  number  is  in  agreement  with  the  0.74 

mc2/Eg  value  predicted  by  Mollere  theory. 
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Proton  energy  and  angular  distributions  from  the  elec- 

12 

tro-  and  photodiointegratlon  of  C  have  been  measured 
with  an  18-ln.,120°  double-focusing  magnetic  spectrome¬ 
ter.  Nine  KI  scintillation  crystals  mounted  on  the  focal 
plane  of  the  spectrometer  provide  simultaneous  meas¬ 
urement  of  nine  proton  momentum  groups.  Preliminary 
measurements  taken  with  a  primary  energy  of  30  mev 
Indicate  a  proton  angular  distribution  peaked  at  nearly 
90°  slightly  skewed  in  the  forward  direction  for  noth 
electro-  and  photodisintegration  end  a  sharp  peak  in 
the  energy  spectrum  corresponding  to  photon  absorp¬ 
tion  at  the  giant  resonance  with  transitions  to  the  ground 

state  of  B1  .  There  is  also  evidence  for  other  proton 
levels. 
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Measurements  of  the  elastic  scattering  cross  sections 
of  420  mev  electrons  at  various  scattering  angles  have 
12  16 

been  performed  for  C  and  O  and  furnish  new  infor¬ 
mation  on  tne  shape  and  size  of  those  nuclei.  The  ex¬ 
perimental  results  were  obtained  as  part  of  a  program 
t.  study  the  charge  distributions  of  the  nuclei  of  the 
first  p-shell  and  are  compared  with  the  predictions  of 
a  theoretical  phase  shift  analysis  derived  for  the  har¬ 
monic  well  independent  particle  model  of  the  nucleus. 
Pronounced  diffraction  minima  in  the  angular  dlstribu- 
12  16 

tiona  were  observed  for  C1  and  O  .  The  new  data 
12 

on  C  are  in  excellent  agreement  with  what  one  would 
expect  from  earlier  measurements  performed  at  183 
mev.  Best  fits  of  the  experimental  data  with  theoretical 
angular  distributions  make  it  possible  to  check  the  shell 
model  predictions  for  the  parameter  a  related  to  the 
number  of  protons  in  the  first  p-shell  and  furthermore 
give  the  value  of  the  parameter  a^,  which  is  related  to 

the  curvature  of  the  infinite  harmonic  well.  ap  varies 

within  the  p-shell.  Values  of  »  and  the  rms  radius  of 
the  charge  distribution  used  in  the  best  tits  are  given. 
The  freedom  in  choosing  those  parameters  are  dis¬ 
cussed.  Data  on  Li  and  Be9  are  Included  in  the  dis¬ 
cussion. 
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NUCLEAR  AND  NUCLEON  SCATTERING  OF  HIGH- 
ENERGY  ELECTRONS,  by  R.  Hofstadter.  [1957]  [86]p. 
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(Sponsored  jointly  by  Office  of  Naval  Research,  Atomic 
Energy  Commission,  and  Air  Force  Office  of  Scientific 
Research  under  [Nfionr-25116])  Unclassified 

Published  in  Ann.  Rev.  Nuclear  Science,  v.  7:  231-316, 
1957. 

The  purpose  of  this  paper  is  to  present  the  fundamental 
ideas  of  the  important  scattering  formulas  by  working 
out  sample  derivations,  to  collect  useful  results  in 
scattering  theory,  and  to  bring  the  experimental  and 
theoretical  results  up-to-data. 
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An  examination  oi  the  proton's  charge  structure  function 
(•Dirac  form  factor,  Fj)  has  been  carried  out  by  scat¬ 
tering  electrons  from  protons  in  CH^  at  electron  ener¬ 
gies  200  mev  and  600  mev  in  the  laboratory  system. 

The  method  takes  advantage  of  the  fact  that  at  email 
scattering  angles  the  ratio  of  cross  sections  (°2oo^0ftoo^ 

is  sensitive  to  Fj  and  practically  Independent  of  the 

magnetic  form  factor  F^.  Thus  very  little  knowledge  of 

the  magnetic  form  factor  is  required  to  determine  pre¬ 
cise  features  of  the  F(  distribution.  When  the  results 

are,  for  convenience,  put  in  the  form  of  a  phenomenolo¬ 
gical  charge-density  distribution,  the  exponential  model 

with  rms  radius  0.80  x  10*  cm,  gives  a  good  fit.  Th> 
result  indicates  that  the  electrical  size  of  the  proton  is 
the  same  as  the  magnetic  size,  at  the  momentum -trans¬ 
fer  values  presently  investigated.  The  data  can  also  be 
presented  equivalently,  without  referring  to  a  model,  in 
the  form  of  phenomenological  structure  functions. 
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STA.08:016 

Stanford  U.  [High-Energy  Physics  Lab.]  Calif. 

STUDY  OF  THE  MAGNETIC  FORM  FACTOR  OF  THE 
NEUTRON  AT  800  MEV  (Abstract),  by  M.  R.  Yearian 
and  R.  Hofstadter.  [1058]  [l]p.  (Sponsored  jointly  by 
Office  of  Naval  Research,  Atomic  Energy  Commission, 
and  Air  Force  Office  of  Scientific  Research  under 
[NBonr-25116])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  20- Feb.  1,  1058. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3:  50, 
Jan.  28,  1958. 

Further  experimental  Investigation  of  the  neutron’s 
magnetic  form  factor  has  been  continued  at  600  mev. 

The  deuteron  electrodisintegration  data  can  be  compared 
with  theories  of  Jankus  and  Blankenbecler  with  inclusion 
of  the  proton  and  neutron  form  factors.  When  the  form 
factors  ars  included,  the  theoretical  shape  of  Hie  ine¬ 
lastic  continuum  changes  with  respect  to  the  original 
theoretical  shape  calculated  by  Jankus  for  points.  The 
present  results  at  600  mev  are  compared  with  a  model 
which  fits  the  500-mev  data.  From  these  results,  the 
neutron's  magnetic  cloud  is  definitely  not  a  point  and  is 
of  approximately  the  same  size  as  the  proton  magnetic 
cloud.  Possible  differences  between  the  neutron  and 
proton  will  be  discussed. 


STA.08:017 

Stanford  U.  [High-Energy  Physics  Lab.]  Calif. 

MEASUREMENT  OF  THE  TOTAL  ABSORPTION  CO¬ 
EFFICIENT  OF  LONG-LIVED  NEUTRAL  K  PARTI¬ 
CLES,  by  W.  K.  H.  Panofsky,  V.  L.  Fitch  and  others. 
[1058]  [5]p.  lnel.  diagrs.  tables,  refs.  [Rept.  no.  HEPL- 
128]  (Sponsored  jointly  by  Office  of  Naval  Research, 
Atomic  Energy  Commission,  and  [Air  Force  Office  of 
Scientific  Research  under  N6onr-25116]) 

Unclassified 

Published  in  Phys.  Rev.,  v.  109:  1353-1357,  Feb.  15, 

Io5£ 

Long-lived  neutral  K  particles  have  been  detected 
electronically  and  their  total  absorption  cross  section 
In  copper  has  been  measured  In  good  geometry.  The 
observed  value  of  o  *  1.12  *  0.25  barns  Is  compared 
with  the  corresponding  values  for  charged -K-particle 
cross  sections.  (Contractor's  abstract) 


STA.08:018 

Stanford  U.  High-Energy  Physics  Lab.,  Calif. 

INCOHERENT  ELECTRON  SCATTERING  FROM  THE 


STA. 08:016  -  STA.08:019 


NUC  LEONS  IN  BERYLLIUM  AND  CARBON  AND  THE 
MAGNETIC  SIZE  OF  THE  NEUTRON,  by  H.  F. 

Ehrenberg  and  R.  Hofstadter.  [1958]  [7]p.  lncl.  lllus. 
diagrs.  (Sponsored  jointly  by  Office  of  Naval  Research, 
Atomic  Energy  Commission,  and  Air  Force  Office  of 
Scientific  Research  under  [N6onr-25U6])  Unclassified 

Published  In  Phys.  Rev.,  v.  110:  544-550,  Apr.  15,  1958. 

The  electron  scattering  at  high  momentum  transfer  has 

been  measured  from  the  nucleons  in  Be,  in  C,  and  from 

free  proton.  The  data  yield  the  cross  section  of  the 

average  nucleon  and  of  the  neutron  in  relation  to  that  of 

the  proton,  o  /a  (8)  is  found  to  be  1.16  *  0.3  at  500  mev 
n  p 

and  135*;  It  decreases,  as  expected,  for  smaller  angles 
and  lower  energies.  If  the  assumption  is  made  that 
meson-exchange  effects  and  interactions  in  the  final  state 
are  not  important,  the  form  factors  obtained  indicate  an 
apparent  root-mean-square  r.xdius  of  the  neutron's  mag- 
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netlc-moment  distribution  of  (0.53  ±  0.15)  x  10  cm. 

It  is  possible  that  the  apparent  small  size  of  the  neutron 
in  Be  and  C  is  due  to  the  neglect  of  meson-exchange  ef¬ 
fects  and  interactions  in  the  final  state.  The  present  re¬ 
sult  is  smaller  than  a  neutron  size,  given  by  Yearian  and 
Hofstadter,  who  compared  the  cross  sections  of  deuteron 
and  proton  and  found  equal  sizes  for  neutron  and  proton. 

If  one  accepts  the  latter  result,  the  present  experiment 
can  be  used  to  yield  a  measure  of  the  above  neglected 
effects.  (Contractor's  abstract) 


STA.08:019 

Stanford  U.  High-Energy  Physics  Lab.,  Calif. 

MAGNETIC  FORM  FACTOR  OF  THE  NEUTRON,  by 
M.  R.  Yearian  and  R.  Hofstadter.  [1958]  [I3]p.  lncl. 
lllus.  diagrs.  tables,  refs.  (Sponsored  jointly  by  Office 
of  Naval  Research,  Atomic  Energy  Commission,  and 
Air  Force  Office  of  Scientific  Research  under  [N6onr- 
25116])  Unclassified 

Published  In  Phys.  Rev.,  v.  110:  552-564,  Apr.  15,  1H8. 

Electron  scattering  from  the  bound  neutron  and  proton 
In  the  deuteron  has  been  studied  at  various  scattering 
angles  between  75*  and  135*  for  500-mev  and  600-mev 
electrons.  A  comparison  of  thtse  scattering  cross  sec¬ 
tions  with  those  of  the  free  p re  too  permits  a  determina¬ 
tion  of  the  density  distribution  of  the  magnetic  cloud 
around  the  neutron.  By  using  theories  developed  by 
Jankus  and  Blankenbecler,  the  root-mean-square  radius 
of  the  neutron  is  shown  to  lie  between  the  limits 

0.80  x  10*13  cm  and  0.90  x  10’13  cm.  The  choice  be¬ 
tween  these  radii  depends  on  whether  the  deuteron  total 
cross  sections  or  differential  (peak)  cross  sections  are 
compared  with  the  protonic  scattering  cross  section. 
Since  presently  available  theory  has  not  yet  developed 
sufficiently  to  decide  definitely  between  these  possibili¬ 
ties,  the  root -mean -square  size  may  be  taken  to  be 
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(0.85  ±  0.10)  x  10  cm  with  small  error.  The  neu¬ 
tron’s  magnetic  cloud  clearly  does  not  have  the  small 
size  obtained  by  measurement  of  Its  charge  cloud  from 
experiments  on  the  neutron-electron  interaction,  and 
this  anomaly  challenges  the  present  concepts  of  nucleon 
size.  (Contractor's  abstract) 


STA.08-.020 

Stanford  U.  High-Energy  Pnysics  Lab.,  Calif. 

ELECTROMAGNETIC  STRUCTURE  OF  THE  PROTON 
AND  NEUTRON,  by  R.  Hofstadter,  F.  Bumlller,  and 
M.  R.  Yearlan.  [1958]  [16]p.  lncl.  diagrs.  refs.  (Spon¬ 
sored  jointly  by  Office  of  Naval  Research,  Atomic 
Energy  Commission,  and  Air  Force  Office  of  Scientific 
Research  under  [N6onr  25116])  Unclassified 

Published  in  Rev.  Modern  Phys.,  v.  30:  482-497,  Apr. 
1958. 

A  review  Is  presented  of  the  high  energy  scattering  of 
electrons  from  protons  and  deuterium  In  order  to  estab¬ 
lish  the  structure  of  the  nucleons.  It  is  found  that  the 
two  form  factors  F.  and  F.  introduced  in  the  Rosenbluth 

1  it 

point  scattering  curve  are  equal  for  the  proton  and  that 
F^  for  the  neutron  is  the  same  as  that  for  the  proton  but 

that  Fj  for  the  neutron  Is  zero.  The  rms  value  for  the 

charge  distribution  of  the  nucleons  Is  found  to  be 

_  1  O 

0.8C  x  10  cm.  Scattering  at  high  momentum  transfer 
and  at  large  angles  measures  the  scattering  due  to  the 
magnetic  moment  and  yields  a  ratio  for  the  neutron  to 
proton  scattering  of  .45  which  indicates  that  the  magnet¬ 
ic  moment  of  the  neutron  is  not  point  distribution  but 
that  the  magnetic  moment  distribution  of  both  nucleons 
is  the  same.  An  exponential  model  of  the  charge  dis- 
trihution  Is  the  best  fit  for  the  form  factor  distributions, 
however  it  Is  not  possible  to  discount  a  model  which  has 
a  negative  charge  singularity  at  the  origin  and  a  mono- 
tunic  charge  distribution  such  as  the  Yukawa  potential 
elsewhere. 


STA.08:021 

Stanford  U.  [High-Energy  Physics  Lab.]  Calif. 

PRODUCTION  OF  fl*  MESONS  BY  POLARIZED  BREMS- 
STRAHLUNG  AT  240.  335,  AND  373  MEV  (Abstract),  by 
R.  F.  Motley,  R.  E.  Taylor,  and  F.  R.  Tangherlini. 
[1958]  [l]p.  (Sponsored  jointly  by  Office  of  Naval  Re¬ 
search,  Atomic  Energy  Commission,  and  Air  Force 
Office  of  Scientific  Research  under  [N6on>-  25116]) 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 


Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3:  196, 
May  1,  1958. 

Studies  have  been  made  of  c+  meson  production  at  90° 
cm  angle  and  photon  energies  of  240,  335,  and  375  mev, 
using  polarized  bremsstrahlung  from  the  600-mev  elec¬ 
tron  beam  of  the  Stanford  linear  accelerator.  The  po¬ 
larized  bremsstrahlung  beam  was  obtained  by  selecting 
the  bremsstrahlung  produced  in  a  3-mil  aluminum  radi¬ 
ator  at  an  angle  of  approximately  1/1000  radian  from  the 
electron  beam  direction.  To  estimate  the  amount  of  po¬ 
larization  the  aperture  function  and  a  measured  value  of 
the  multiple  scattering  are  folded  into  the  polarization 
calculated  by  May  using  a  relativistic  small  angle  ap¬ 
proximation.  The  ratio  of  meson  production  along  and 
at  right  angles  to  the  electric  field  vector  is  measured 
and  compared  with  the  values  predicted  by  the  relati¬ 
vistic  dispersion  relation. 


STA. 08:022 

Stanford  U.  [High-Energy  Physics  Lab.]  Calif. 

PROTONS  FROM  THE  PHOTO- AND  ELECTRODIS¬ 
INTEGRATION  OF  C12  AND  Al27  (Abstract),  by  W.  C. 
Barber,  W.  R.  Dodge,  and  V.  J.  Vanhuyse.  [1958]  [l]p. 
(Sponsored  Jointly  by  Office  of  Naval  Research,  Atomic 
Energy  Commission,  and  Air  Force  Office  of  Scientific 
Research  under  [N6onr-25116])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3:  173, 
May  1,  195(5. 

The  magnetic  spectrometer  previously  described  has 
been  used  to  study  the  protons  ejected  from  targets  bom¬ 
barded  by  the  beam  of  the  Stanford  40-mev  linear  elec¬ 
tron  accelerator.  Either  the  »lectron  beam  alone  or  a 
combination  of  the  electron  beam  plus  the  bremsstrah¬ 
lung  from  a  thin  radiator  can  be  incident  on  the  target. 

12 

The  protons  from  C  have  a  narrow  peak  in  the  energy 
distribution  at  6  mev  corresponding  with  photon  absorp¬ 
tion  at  the  giant  resonance  followed  by  transitions  to  the 

ground  state  of  B1  .  A  high-energy  tall  of  protons  ex¬ 
tends  to  the  endpoint  of  the  photon  spectrum  ind  shows 
evidence  for  subsidiary  peaks  near  8.5  and  13.5  mev. 

The  angular  distribution  of  those  protons  in  the  nelgh- 

2 

borhood  of  6  mev  fits  the  form  1  +  1.3  sin  6(j  ♦  o.3 
2 

cos8)  for  either  the  electron-  or  photon-induced  proc¬ 
esses.  The  protons  from  aluminum  have  a  broad  ener¬ 
gy  distribution  with  a  peak  near  4  mev.  As  with  carbon, 
the  high-energy  tail  shows  evidence  of  structure.  The 
angular  distribution  changes  gradually  from  nearly  iso¬ 
tropic  at  4  mev  to  significantly  forward  at  13  mev. 
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STA.08:023  -  STA.08:028 


STA. 08:023 

Stanford  U.  [High-Energy  Physics  Lab.]  Calif. 

MEASUREMENT  OF  SHUNT  IMPEDANCE  OF  A  CAV¬ 
ITY,  by  K.  B.  Mallory.  [1958]  [4]p.  incl.  diagrs.  [Rept. 
no.  HEPL-116]  (Sponsored  jointly  by  Office  of  Naval 
Research,  Atomic  Energy  Commission,  and  [Air  Force 
Office  of  Scientific  Research  under  N6onr-25116]) 

Unclassified 

Published  in  Jour.  Appl.  Phys.,  v.  29:  790-793,  May 
1958. 

The  equivalent  shunt  impedance  of  a  lightly  coupled 
transmission  cavity  can  be  measured  by  inserting  very 
small  perturbing  elements  and  using  a  simple  bridge 
method  to  detect  small  shifts  of  transmission  phase. 

A  simple  graphical  procedure  is  developed  for  the  in¬ 
terpretation  of  these  measurements.  It  is  shown  that 
the  procedure  measures  directly  the  shunt  impedance 
R  of  the  cavity,  rather  than  the  geometric  quantity  R/Q. 
Experimental  results  are  presented  for  one  such  cavity, 
which  show  that  phase  information  thus  obtained  is 
about  100  times  as  sensitive  as  amplitude  information 
normally  obtained  from  a  transmission  cavity.  (Con¬ 
tractor's  abstract) 


STA. 08:024 

Stanford  U.  High-Energy  Physics  Lab.,  Calif. 

FORM  FACTOR  OF  THE  FHOTOPION  MATRIX  ELE¬ 
MENT  AT  RESONANCE,  by  W.  K.  H.  Panofslcy  and 
E.  A.  Aiiton.  [1958]  [lljp.  incl.  diagrs.  tables,  refs. 
[Rept.  no.  HEPL-132]  (Sponsored  jointly  by  Office  of 
Naval  Research,  Atomic  Energy  Commission,  and  Air 
Force  Office  of  Scientific  Research  under  [N6onr- 
25116])  Unclassified 

Published  in  Phy*.  Rev.,  v.  HO  1155-llti,  June  1,  16ib. 

The  inelastic  scattering  of  electrons  in  hydrogen  leading 
to  pion  formation  has  been  examined.  Measurements 
were  carried  out  in  which  a  hydrogen  target  was  bom¬ 
barded  by  electrons  of  energy  E^  with  secondary  elec¬ 
trons  of  energy  being  detected  by  a  magnetic  analy¬ 
zer  at  a  fixed  angle  of  75*.  The  energies  of  Ej  and  E,, 

were  programmed  together  such  that  the  pions  were 
produced  at  a  constant  energy  near  the  peak  of  the  pion- 
nucieon  resonance  in  the  (3/2,  3/2)  state.  At  the  same 
time  the  momentum  transfer  to  the  pion-nucleon  system 
was  varied.  Special  procedures  were  developed  to  elim¬ 
inate  contributions  from  competing  processes.  Approx¬ 
imately  three  fourths  of  the  observed  cross  section 
corresponds  to  magnetic-dipoie  absorption  of  the  inci¬ 
dent  virtual  phoiuS.  The  momentum  transfer  depen¬ 
dence  can  be  interpreted  in  terms  of  a  form  factor  of 
the  difference  between  the  magnetic  moments  of  the 
neutron  and  proton.  If  the  electron- scattering  radii  are 


assumed  ior  the  proton,  then  the  data  appear  to  require 
an  rms  radius  of  the  magnetic  moment  of  the  neutron  of 
-13 

about  l.l  x  10  cm,  based  on  an  exponential  model. 
Nucleon  recoil  corrections  are  still  somewhat  uncertain. 
(Contractor's  abstract) 


STA. 08:025 

Stanford  U.  [High-Energy  Physics  Lab.]  Calif. 

ELECTRON  SCATTERING  FROM  THE  DEUTERON  AND 
THE  NEUTRON-PROTON  POTENTIAL  (Abstract),  by 
J.  A.  McIntyre  and  G.  R.  Burleson.  [1958]  [l]p.  (Spon¬ 
sored  jointly  by  Office  of  Naval  Research,  Atomic  Ener¬ 
gy  Commission,  and  Air  Force  Office  of  Scientific  Re¬ 
search  under  [N6onr-25116])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Ithaca, 

N.  Y.,  June  19-21,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3:  268, 
June  19,  1958. 

-.  Electrons  at  energies  of  400  and  500  mev  have  been 
scattoredjby  deuterons  with  accuracy  higher  than  that 
attained  in  previous  measurements.  The  result!  have 
been  analyzed  using  Jankus'  static  calculation  of  elec- 
tron-deuteron  scattering.  The  alzeb  of  the  protor  and  the 
neutron  in  the  deuteron  have  been  introduced  according 
to  the  analysis  of  Yennie,  Levy,  and  Ravenhall.  For  di¬ 
rect  comparison  with  experimental  results,  three  deute¬ 
ron  wave  functions  satisfying  the  usual  requirements 
have  been  substituted  into  Jankus’  formula.  Two  of  the 
wave  functions  are  generated  by  Yukawa-type  neutron- 
proton  potentials  while  the  other  results  from  a  repul¬ 
sive-core  (Gartenhaua)  potential.  The  effect  of  the  pro¬ 
ton  size  has  been  eliminated  experimentally  by  taking 
ratios  between  the  electron-deuteron  and  electron-proton 
scattering.  The  neutron  size  has  been  assumed  to  be  neg¬ 
ligibly  small.  Using  the  analyst*  i A  the  data  jotHmed  Vti 
the  foregoing,  the  experiments  agree  with  the  repu'eive- 
core  deuteron  scattering  and  do  not  agree  with  either  of 
the  Yukawa  deuterons.  This  result  tests  only  the  S-state 
charge  distribution  of  the  deuteron. 


STA. 08:026 

Stanford  U.  High-Energy  Physics  Lab.,  Calif. 

MEASUREMENTS  OF  THE  ENERGY  AND  ANGULAR 
DISTRIBUTIONS  OF  PHOTOPROTONS,  by  W.  C. 

Barber,  W.  R.  Dodge,  and  V.  J.  Vanhuyse.  [1958]  [4]p. 
incl.  diagrs.  (Sponsored  jointly  by  Office  of  Naval  Re¬ 
search,  Atomic  Energy  Commission,  and  Air  Force 
Office  of  Scientific  Research  under  [N6onr-25116]) 

Unclassified 

Published  in  Internat'i.  Congress  on  Nuclear  Phys.,  Paris 
(France)  (July  7-12,  1958),  Paris,  Dunod,  1959,  p.  630- 
633. 
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A  magnetic  spectrometer  has  been  used  In  connection 
with  the  Stanford  40-mev  linear  electron  accelerator  to 
study  the  energy  and  angular  distributions  as  well  as 
the  excitation  functions  of  photoprotons  from  targets  of 
C,  Al,  In,  and  Ta.  In  general  the  results  indicate  enough 
structure  in  the  energy  distribution  that  they  cannot 
be  explained  by  a  single  resonance  modified  by  barrier 
effects.  For  C  an  analysis  of  the  proton  distributions 

12 

leads  to  a  cross  section  very  similar  to  the  C(y,n) 
cross  section  curve,  as  is  expected  from  charge  sym¬ 
metry  of  nuclear  forces.  For  In  and  Ta  the  Coulomb 
effects  are  very  important,  and  the  excitation  functions 
prove  that  the  protons  are  produced  by  photons  of  higher 
energy  than  those  which  produce  photoneutrons.  The 
high  energy  and  large  numbers  of  photoprotons  from 
these  elements  indicate  that  they  are  produced  in  a 
"direct”  process.  (Contractor's  abstract) 


STA.08:027 

Stanford  U.  High-Energy  Physics  Lab.,  Calif. 

MULTIPLE  SCATTERING  OF  600-MEV  ELECTRONS 
IN  THIN  FOILS,  by  R.  F.  Mozley,  R.  C.  Smith,  and  R.  E. 
Taylor.  [1958]  [3]p.  lncl.  lllus.  dlagrs.  table.  (Rept. 
no.  HEPL-138)  (Sponsored  Jointly  by  Office  of  Naval 
Research,  Atomic  Energy  Commission,  and  Air  Force 
Office  of  Scientific  Research  under  [N8onr-25116]) 

Unclassified 

Published  In  Phys.  Rev.,  v.  Ill:  647-649,  July  15,  1958. 

The  beam  of  the  Stanford  Mark  m  linear  accelerator  has 
been  used  to  measure  the  width  of  the  angular  distribu¬ 
tion  of  electrons  multiply  scattered  in  thin  Be,  Al,  and 
Au  foils.  The  results  are  In  agreement  with  the  predic¬ 
tion  of  the  Moliere  theory.  (Contractor's  abstract) 


STA.08:028 

Stanford  U.  High-Energy  Physics  Lab.,  Calif. 

LARGE-ANGLE  ELECTRON  PAIR  PRODUCTION 
FROM  HYDROGEN,  by  B.  Richter.  [1958]  [3Jp.  lncl. 
diagrs.  [Rept.  no.  HEPL-146]  (Sponsored  Jointly  by 
Office  of  Naval  Research,  Atomic  Energy  Commission, 
and  Air  Force  Office  of  Scientific  Research  under 
[N6onr-25116])  Unclassified 

PubUshed  In  Phys.  Rev.  Letters,  v.  1:  114-116,  Aug.  1, 
1951! 

The  pair  production  cross-section  from  protons  was 
measured  by  detecting  the  70  mev  positrons  produced 
at  90*  to  a  137  mev  peak  energy  bremsstrahlung  beam. 
It  was  found  to  be  0.96  *  0.14  of  a  value  predicted  by 
BJorken,  Drell,  and  Frautschi,  and  could  be  Interpreted 


0.95  x  10 


cm.  The  rms  radius  of  the  neutron  may  be 

m  Drt  -.Aim  —  ia~13  _ _ i  .  _ _ _ i - *_ 


as  setting  an  upper  limit  of  about  0.9  ferml  to  the  dis¬ 
tance  at  which  the  present  theory  of  quantum  electrody¬ 
namics  breaks  down. 


STA.08:029 

Stanford  U.  High-Energy  Physics  Lab.,  Calif. 

MAGNETIC  FORM  FACTOR  OF  THE  NEUTRON  AT  600 
MEV,  by  M.  R.  Yearian  and  R.  Hofstadter.  [1958]  [6]p. 
lncl.  diagrs.  tables,  refs.  (Rept.  no.  HEPL-139)  (Spon¬ 
sored  Jointly  by  Office  of  Naval  Research,  Atomic  Ener¬ 
gy  Commission,  and  Air  Force  Office  of  Scientific  Re¬ 
search  under  [N6onr-25116])  Unclassified 

Published  In  Phys.  Rev.,  v.  Ill:  934-939,  Aug.  1,  1958. 

The  study  of  electrons  scattered  lnelastically  from  the 
deuteron  has  been  extended  to  600  mev.  Data  at  500  mev 
were  reported  In  an  earUer  paper.  Results  are  pre¬ 
sented  for  seven  scattering  angles  between  45*  and  135*. 
A  comparison  of  the  deuteron's  cross  section  at  these 
angles  with  the  corresponding  free  proton  cross  section 
permits  a  determination  of  the  form  factor  associated 
with  the  magnetic  moment  distribution  of  the  neutron. 
Two  different  methods  of  analyzing  the  data  are  de¬ 
scribed,  and  the  rms  radius  of  the  neutron  for  an  expo¬ 
nential  density  distribution  of  the  magnetic  cloud  can  be 

shown  to  He  between  the  Umlts  of  0.75  x  10~13  cm  and 


taken  to  be  (0.80  *  0.10)  x  10  cm  and  Is  very  close  to 
the  value  found  for  an  exponential  model  of  the  magnetic 
cloud  In  the  proton. 


STA.08:030 

Stanford  U.  High-Energy  Physics  Lab.,  CaUf. 

ELECTRODISINTEGRATION  OF  Be9  AND  C1*,  by 
W.  C.  Barber.  [1958]  [9]p.  lncl.  diagrs.  tables,  refs. 
[Rept.  no.  HEPL-134]  (Sponsored  Jointly  bv  Office  of 
Naval  Research,  Atomic  Energy  Commission,  and  Air 
Force  Office  of  Scientific  Research  under  [N6onr-251l6]) 

Unclassified 

PubUshed  In  Phys.  Rev.,  v.  Ill:  1642-1650,  Sept.  15, 

ToFST 

9  9 

Yields  from  the  reactions  Be  (e,e'n)  and  Be  (y,n),  as 
well  as  the  relative  yields  from  C^fe.e’nJC11  and  C*® 

(y.n)C^1 ,  were  measured  under  conditions  which  per¬ 
mitted  a  comparison  of  the  relative  effects  of  electrons 
and  bremsstrahlung  from  electrons  in  producing  nuclear 
reactions.  The  primary  electron  energies  were  from  6 
to  17  mev  In  the  case  of  Be,  and  24  to  145  mev  in  the 
case  of  C.  Comparison  of  the  experimental  results  with 
the  theory  of  electrodisintegration  gives  Information 
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•  • 


about  the  multipole  order  of  the  electromagnetic  transl- 

g 

tions  Involved.  The  Be  results  agree  with  theory  If 
the  reaction  mechanism  Is  predominantly  electrlc-di- 
12 

pole.  For  C  ,  a  mixture  of  92%  electrlc-dlpole  with 
8%  electrlc-qnadrupole  intensities  gives  agreement  with 
theory  over  the  energy  range  28-145  mev,  provided  that 
the  finite  size  of  the  C  nucleus  Is  taken  into  account. 

The  method  of  considering  the  finite  nuclear  size  in  the 
theory  Is  presented,  and  the  results  previously  obtained 

by  Reagan  for  the  reactions  F19  (e,e'2p)N^  and  F19 
17 

(V,2p)N  are  shown  to  be  In  good  agreement  with  the 
modified  theory  for  an  electric -quadrupole  transition. 


STA.08:031 

Stanford  U.  High-Energy  Physics  Lab.,  Calif. 

HIGH-ENERGY  ELECTRON  SCATTERING  FROM 
LITHIUM-6,  by  G.  R.  Burleson  and  R.  Hofstadter. 

[1958]  [5]p.  lncl.  diagrs.  tables,  refs.  [Rept.  no.  HEPL- 
143]  (Sponsored  Jointly  by  Office  of  Naval  Research, 
Atomic  Energy  Commission,  and  Air  Force  Office  of 
Scientific  Research  under  [N6onr-25116]) 

Unclassified 

Published  in  Phys.  Rev.,  v.  112:  1282-1286,  Nov.  15. 
T95?: 

£ 

The  Li  nucleus  has  been  studied  at  426  mev  by  electron 
scattering  methods  between  laboratory  angles  of  33*  and 

g 

57.5”.  Absolute  values  of  the  LI  cross  sections  have 
been  obtained  by  comparison  with  scattering  measure¬ 
ments  made  on  the  proton  at  426  mev  and  40*.  Unique 
values  of  the  expe-lmental  form  factors  are  given  In 
tabular  form.  The  results  are  analyzed  In  terms  of 
various  possible  charge  distributions.  Several  exam¬ 
ples  of  models  showing  a  good  fit  are  presented  and  ap¬ 
propriate  radius  and  skin  thickness  values  are  given. 
Several  unsuccessful  models  are  also  discussed.  (Con¬ 
tractor's  abstract) 


STA.08:032 

Stanford  U.  [High-Energy  Physics  Lab.]  Calif. 

MAGNETIC  QUADRUPOLE  WITH  RECTANGULAR 
APERTURE  (Abstract),  by  L.  N.  Hand  and  W.  K.  H. 
Panofsky.  [1958]  [l]p.  (Sponsored  jointly  by  Office  of 
Naval  Research,  Atomic  Energy  Commission,  and  Air 
Force  Office  of  Scientific  Research  under  [N6onr- 
25116])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
California  U..  Los  Angeles.  Dec.  29-31,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3: 
421,  Dec.  29.  1958 


STA.08:031  -  STA.08-.033 


A  magnetic  quadrupole  lens  has  been  designed  and  is 
being  built  which  defines  the  desired  field  shape  by  a 
current  distribution  on  the  inside  faces  of  a  rectangular 
box;  the  current  emerges  on  one  set  of  opposite  faces 
and  returns  along  the  other  set.  The  motive  for  such 
a  design  is  the  need  for  a  quadrupole  lens  In  a  strong- 
focusing  system  where  the  radial  excursion  in  the  focus¬ 
ing  plane  generally  greatly  exceeds  the  excursion  in  the 
defocuslng  plane.  The  particular  design  of  40-in. 
length  employs  an  aperture  of  23  ><  4  in.  at  a  gradient 
of  400  gauss/in.  This  quadrupole  in  combination  with  a 
conventional  6  >  <  In.  quadrupole  and  a  bending  magnet 
constitutes  a  1  bev/c  magnetic  spectrometer  of  0.013- 
sterad  aperture  and  a  target-to-focus  distance  of  20  ft. 

It  is  Intended  to  correct  the  aberration  of  the  quadrupole 
by  differential  shunting  of  the  windings. 


STA.08:033 

Stanford  U.  [High-Energy  Physics  Lab.]  Calif. 

PERFORMANCE  OF  A  DOUBLE-FOCUSING,  ZERO- 
DISPERSION  SPECTROMETER  (Abstract),  by  R.  A. 
Alvarez,  K.  L.  Brown  and  others.  (1958]  (l]p.  (Spon¬ 
sored  Jointly  by  Office  of  Naval  Research,  Atomic  Energy 
Commission,  and  Air  Force  Office  of  Scientific  Research 
under  [N6onr-251 16])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

California  U.,  Los  Angeles,  Dec.  29-31,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3:  421, 


The  spectrometer,  which  will  focus  singly  charged  par¬ 
ticles  of  momentum  p  <  425  mev/c,  has  been  constructed 
and  tested  using  the  Stanford  Mark  HI  linear  accelerator 
beam  as  a  physical  ray-tracing  device.  The  spectrom¬ 
eter  consists  of  two  identical  magnets,  n  ^  0.27,  110°  de¬ 
flecting,  30-in.  radius  of  curvature,  bending  the  particles 
In  the  same  sense.  It  has  been  found  that  the  double- 
focusing,  zero-dispersion  condition  Is  obtained  for  par¬ 
ticles  of  -300  mev/c  momentum  with  both  source  and 
image  positions  symmetrically  located  47;  In.  from  the 
magnets.  This  gives  a  useful  solid  angle  of  1^-0.0055 

sterad  for  particles  with  central  momentum  pQ  originating 

from  a  point  on  the  central  axis.  The  solid  angle  does 
not  change  noticeably  for  particles  originating  from  points 
as  far  as  »f  in.  from  the  central  axis.  It  Is  believed  that 
the  addition  of  pole-tips  will  Increase  the  effective  solid 
angle  of  the  system.  The  momentum  acceptance  Ap/pQ 

Is  in  excess  of  <4%  with  a  useful  solid  angle  of  -0.0015 
sterad  at  the  4%  points.  For  a  point  source  and  the  solid 
angles  and  momentum  acceptances  given  above,  second- 
order  aberrations  prevent  all  particles  from  coming  to 
a  point  focus,  but  90%  fall  within  a  2-in.  diam.  circle  at 
the  first-order  focus. 
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STA.08:034  -  STA.08  036 


STA.08:034 

Stanford  U.  [High-Energy  Physics  Lab.]  Calif. 

PHOTOPRODUCTION  OF  POSITIVE  PIONS  IN  HYDRO¬ 
GEN  IN  THE  ANGULAR  RANGE  7°  <  8 

center  of  mass 

<  27“  AND  PHOTON  ENERGY  RANGE  220  MEV  <  k  < 

390  .vtEV,  by  A.  J.  Lazarus,  W.  K.  H.  Panofsky,  and  F. 

R.  Taiglerlini.  [1958]  [9]p.  incl.  illus.  diagrs.  refs. 
[Rept.  no.  KEPL-151]  (Sponsored  jointly  by  Office  of 
Naval  Research,  Atomic  Energy  Commission,  and  Air 
Force  Office  of  Scientific  Research  under  [N6onr- 
25116])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

California  U.,  Los  Angeles,  Dec.  29-31,  1958. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  II, 
v.  3:  44l,  Dec.  29,  1958. 

Also  published  in  Phys.  Rev.,  v.  113:  1330-1338,  Mar.  1, 
1959. 

Relative  measurements  of  the  cross  sections  for  the  pro¬ 
duction  of  positive  pions  by  photons  on  protons  have  been 

carried  out  in  the  angular  range  7°  <  8 

B  center-of-mass 

<  27*  for  photon  energies  of  220,  300,  350,  and  390  mev. 
Positive  pions  were  detected  via  the  decay  positron  from 
thes-e-e  ctiain  which  was  observed  In  a  series  of  gates 
following  a  pulse  of  photons  and  electrons  from  the 
Mark  III  linear  accelerator.  The  relative  cross  sections 
at  these  energies  are  202  ’  28,  168  *  23,  246  *■  37,  and 
395  *  90,  in  arbitrary  units.  The  angular  distribution 

in  the  range  indicated  above  is  uniform  within  *7‘t 
statistics.  The  results  have  been  compared  with  new 
dispersion  theory  calculations  using  a  range  of  values 
of  the  coupling  constant  and  resonance  energy.  The 
experimental  data  at  these  small  angles  are  in  good 
agreement  with  the  calculations;  however,  the  lit  of  the 
calculations  with  available  data  at  larger  angles  is  not 
satisfactory.  It  is  shown  that  the  fit  in  either  case  is 
substantially  poorer  ll  the  s..- called  "retardation  term," 
is  omitted. 


STA.08  035 

Stanford  U.  [High-Energy  Physics  lab.]  Calif. 

SCATTERING  OF  200-MEV  POSITRONS  BY  ELEC¬ 
TRONS  (Abstract),  by  J.  A.  Poirier,  D.  M.  Bernstein, 
and  J.  Pine.  [1958]  [l]p.  (Sponsored  jointly  by  Office 
of  Naval  Research,  Atomic  Energy  Commission,  and 
Air  Force  Office  of  Scientific  Research  under  ]N6onr- 
25116])  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
California  U.,  Los  Angeles,  Dec.  29-31,  1958. 


Published  in  Bui!.  Amer.  Phys.  Soc.,  Series  II,  v.  3:  421, 
Dec.  29,  1958. 

2 

A  beryllium  target  2  g/cm  thick  was  bombarded  by 
200-mev  positrons.  A  diffusion  cloud  chamber  with  a 
magnetic  field  was  located  behind  the  target  and  was  used 
to  detect  recoil  electrons  from  positron-electron  scat¬ 
tering.  In  addition,  the  positron  flux  was  measured  by 
counting  positron  tracks  in  the  chamber.  About  10,000 
cloud-chamber  pictures  have  been  obtained,  at  a  positron 
intensity  of  about  60  per  picture.  Analysis  of  the  pictures 
is  in  progress  and  the  results  will  be  presented.  Atten¬ 
tion  is  being  concentrated  on  event3  in  which  the  recoil 
electron  energy  is  greater  than  100  mev.  It  is  expected 
that  about  300  such  events  will  be  seen.  These  events 
will  permit  a  measurement  of  the  absolute  differential 

cross  section  dcr/dE  for  positron  scattering  as  a  func¬ 
tion  of  recoil  electron  energy  E  .  The  integrated  cross 

section  for  E’  in  the  range  100-200  mev  will  have  a 
statistical  uncertainty  of  about  69F .  Systematic  errors 
are  expected  to  increase  this  uncertainty  by  about  a 
factor  of  2. 

STA.08:036 

Stanford  U.  High-Energy  Physics  I.ab.,  Calif. 

MULTICHANNEL  SPECTROMETER  DETECTOR,  by 
H.  W.  Kendall.  [1958]  [5]p.  incl.  illus.  diagrs.  (Spon¬ 
sored  jointly  by  Office  of  Naval  Research,  Atomic 
Energy  Commtssiun,  and  Air  Forte  Office  ,4  Scientific 
Research  under  [N6onr-25116])  Unclassified 

Published  in  I.R.E.  Trans,  of  Professional  Group  on 
Nuclear  Science,  v.  NS-5:  190-194,  Dec.  1958. 

The  use  of  a  multichannel  detector  in  the  focal  plane  of 
a  magnetic  epertr  jmetrr  effectively  dr-r  copies  the  well- 
known  reciprocal  relation  between  spectrometer  reso¬ 
lution  and  transmission  applicable  to  single-channel  de- 
trcUuo  The  Stanford  36-la  rngneUr  tq  writ  emitter  is 
used  in  electron  scattering  experiments  in  conjunction 
with  the  Mark  Ill  linear  electron  accelerator.  In  order 
to  utilize  the  ,ull  momentum  acceptance  of  the  spectrom¬ 
eter  (A/p/p  -  0.05),  we  have  constructed  a  10-channel 
prototype  of  a  50-channel  scintillation-Cerenkov  detec¬ 
tion  system  which  will  possess  a  resolution  (p^Ap  ~1000l 
close  to  the  maximum  obtainable  from  the  spectrometer. 
Hie  momentum  channels  are  defined  by  small  scintilla¬ 
tion  counters  which  detect  ionizing  particles,  consisting 
primarily  of  high-energy  pions  and  electrons.  Electrons 
are  distinguished  from  mesons  by  Cerenkov  counters 
which  back  up  blocks  of  10  scintillators.  A  coincidence 
-8 

is  required  (2  r  -  3  ♦  10  nsec)  between  a  scintillation 
detector  and  the  associated  Cerenkov  counter.  A  256- 
channel  computer-type  ferrite  core  memory  (Radiation 
Counter  laboratories  Mark  20),  divided  into  four  manu¬ 
ally  or  electronically  selected  blocks  of  64  channels,  is 
used  to  store  the  information  from  the  counter  array. 
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The  use  of  this  large  memory  allows  storage  of  cor  re 
lated  Information  In  matrix  form  from  two  arrays  of 
counters.  (Contractor's  abstract) 


STA.08-.037 

Stanford  U.  High-Energy  Physics  Lab.,  Caiif. 

A  SODIUM  IODIDE  (Ti)  TOTAL  ABSORPTION  SPEC¬ 
TROMETER  FOR  HIGH  ENERGIES,  by  A.  W.  Knudsen 
and  R.  Hofstadter.  [1958]  [4 jp.  inci.  dlagrs.  (Rept.no. 
HEPL-137)  (Sponsored  jointly  by  Office  of  Naval  Re¬ 
search,  Atomic  Energy  Commission,  and  Air  Force 
Office  of  Scientific  Research  under  [N6onr-25116]) 

Unclassified 

Published  in  I.R.E.  Trans,  of  Professional  Group  on 
Nuclear  Science,  v.  NS-5:  152-155,  Dec.  1958. 

A  scintillation  counter  employing  a  70-ib  Nal(Tl)  crys¬ 
tal  and  a  Swiss  (AflF)  multiplier  phototube  has  been 
tested  with  electrons  of  energy  up  to  600  mev.  The  plot 
of  puise  height  vs  energy  of  incident  electrons  Is  found 
to  be  iinear  up  to  the  highest  energy  tested  (600  mev). 
Energy  resolution  of  16%  has  been  obtained  at  350  mev. 
The  crystal  is  9  1/2  in.  both  In  diameter  and  iength.  The 
incident  radiation,  which  can  be  either  electrons  or 
gamma  rays,  induces  a  cascade  electromagnetic  shower 
within  the  mass  of  the  crystal  giving  rise  to  iight  which 
enters  the  photomultiplier  tube.  Graphs  showing  line¬ 
arity  in  energy  response  are  presented  as  weii  as  piots 
of  line  shape  at  constant  energy  of  the  Incident  partlcie. 
The  procedure  for  obtaining  line  breadth  semitheo- 
retlcaiiy  is  described,  and  the  breadth  so  derived  com¬ 
pared  with  the  vaiue  obtained  In  actual  practice.  Details 
of  the  air-tight  crystal  enclosure  and  of  the  crystai- 
photomultipiler  optical  coupling  system  are  shown. 
(Contractor's  abstract) 


STA.i8.00i 

[Stanford  U.  lilgh-Energy  Physics  Lab.,  Caiif.]. 

INTERNATIONAL  [CONFERENCE]  ON  NUCLEAR 
SIZES  AND  DENSITY  DISTRIBUTIONS,  Stanford  U., 
Calif.,  Dec.  17-19,  1957.  1958  [173]p.  inci  diagrs. 
tables,  refs.  (Sponsored  jointly  by  National  Science 
Foundation,  Office  of  Naval  Research,  and  Air  Force 
Office  of  Scientific  Research)  Unclassified 

Published  in  Rev.  Modern  Phys.,  v.  30:  -4 1 2-58-4, 

Apr.  195-3. 

The  Nuclear  Sizes  conference,  believed  to  be  the  first 
international  conference  on  this  subject,  was  attended 
by  U.  S.  and  foreign  scientists.  It  has  been  estimated 
that  300  or  more  physicists  attended  each  of  the  various 
conference  sessions.  The  last  session  was  held  In 
association  with  the  American  Physical  Society.  Among 
the  topics  discussed  were  sires  from  nuciear  methods; 


STA. 08:037;  STA.18.001; 
STA.09-.002,  003 

sires  from  electromagnetic  and  other  methods;  sires 
of  nucleons;  angular  shapes  and  other  methods  of 
studying  nuclear  density  distributions;  nuclear  surfaces; 
and  general  nuclear  sire  problems. 


STA.09:002 

Stanford  U.  Microwave  Lab.,  Caiif. 

FREE  RADICALS  IN  BIOLOGICAL  SYSTEMS,  by  M.  S. 
Blois,  Jr.  and  R.  H.  Sands.  [Mar.  12,  1957]  7p.  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  18(600)1511]  and  Irvine  Foundation) 

Unclassified 

This  study  is  concerned  with  the  manner  in  which  free 
radicals  may  in  principle  be  expected  to  originate  in 
biological  systems.  The  possibilities  of  intracellular 
free  radical  production  by  (1)  ordinary  univalent  oxi¬ 
dation-reduction  of  endogenous  compounds,  (2)  enrymatic 
oxidations,  and  (3)  ionirlng  radiations  are  considered.  It 
is  concluded  that  bona  fide  free-radical  reactions  appear 
to  be  present  in  biological  systems,  however,  their 
origins  may  cy L  inferred.  The  existence  of  reversi¬ 
ble  oxidation  eduction  systems  employing  free-radical 
intermediate  s  supported  by  the  in  vitro  study  of  bio¬ 
logical  quinc  .es  and  quinoid  compounds.  There  are 
exceiient  theoretical  reasons  and  some  experimental 
evidence  that  enzyme-substrate  reactions  may  involve 
free  radicals.  The  production  of  radiation  of  free  radi¬ 
cals  in  a  living  system,  or  for  that  matter  even  in  a 
slmpie  solution,  has  not  been  observed  under  normal 
conditions.  Nevertheless  of  the  3  mechanisms  discussed, 
the  last  possesses  the  greatest  weight  of  indirect  experi¬ 
mental  corroboration.  It  is  pointed  out  that  the  eventual 
understanding  of  the  kinetics  of  free  radicals  and  associ¬ 
ated  antioxidants  will  probably  emphasize  further  the 
speed  and  precision  with  which  living  systems  manipu¬ 
late  electrons. 


STA.09:003 

Stanford  U.  [Microwave  Lab.]  Calif. 

FREE-RADICALS,  ANTIOXIDANTS,  AND  CANCER,  by 
M.  S.  Biois,  Jr.  [1957]  9p.  refs.  [AF  18(600)1511] 

Unclassified 

It  has  been  hypothesized  that  free  radicals  play  a  role 
in  some  forms  of  chemical  carcinogenesis,  in  radiation 
carcinogenesis,  and  in  the  general  biological  response 
to  radiation.  It  is  known  that  when  an  organism  or 
tissue  is  irradiated,  a  very  short  period  ensues  in  which 
the  original  energy  is  converted  into  ionization  and  ex- 
cltated  states  of  molecules.  In  the  next  phase,  a  fraction 
of  this  energy  is  found  in  the  form  of  free  radicals  (in 
particular  CH')  which  then  either  become  paired  off  eiec- 
tronwise  or  undergo  further  reaction  with  moiecuies  of 
the  protoplasm.  The  resulting  radicals  have  lifetimes 
that  depend  upon  the  resonance  stability  of  the  species, 
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being  greater  for  the  Urge  polynuclear  compounds.  It 
Is  concluded  that  since  Insufficient  data  are  available, 
the  free- radical  hypothesis  cannot  be  vigorously  eval¬ 
uated. 


STA.09-.004 

Stanford  U.  [Microwave  Lab.]  Calif. 

PARAMAGNETIC  RESONANCE  SPECTRA  OF  SOME 
SEM1QUINONE  FREE  RADICALS,  by  M.  Adams,  M.  S. 
Blols,  Jr.,  and  R.  H.  Sands.  [1958]  [3]p.  lncl.  dlagrs. 
table,  refs.  (ML  rept.  no.  428)  (AFOSR-TN-58-90) 

(AF  18(600)1511)  AD  148140  UncUssifled 

Also  published  in  Jour.  Chem.  Phys.,  v.  28:  774-776, 
May  195(1. 

The  paramagnetic  resonance  spectra  of  a  number  of 
semlqulnone  free  radicals  have  been  observed  using  a 
microwave  electron  spin  resonance  spectrometer.  The 
character  of  the  hyperfine  structure,  splitting  constants, 
and  g  values  for  these  radicals  are  tabuUted.  (Con¬ 
tractor's  abstract) 


STA. 09:005 

Stanford  l).  [Microwave  Lab.]  Calif. 

ANTIOXIDANT  DETERMINATIONS  BY  THE  USE  OF  A 
STABLE  FREE  RADICAL,  by  M.  S.  Biols,  Jr.  [1958] 
[2]p.  lncl.  diagr.  (ML  rept.  no.  435)  (AFOSR-TN-58- 
560)  (AF  18(600)1511)  AD  158378  Unclassified 

Aiso  published  in  Nature,  v.  181:  1199-1200,  Apr.  26, 

mr 

The  free  radical  n,  a  -diphenyl-8  -picrylhydrazyl  U 
sUble  for  periods  of  weeks  and  shows  a  strong  absorp¬ 
tion  band  at  517  mu  which  yields  deep  violet  solutions 

if  the  concentration  is  at  least  10’  molar.  The  free 
radical  oxidizes  most  common  natural  antioxidants  and 
becomes  deetloMaed.  The  SH  groups  U  prc*eir  ate 
oxidized  but  glucose,  purines,  pyrimidines  or  aromatic 
compounds  with  only  a  single  hydroxyl  group  are  not 
oxidized. 


STA.09:006 

Stanford  U.  Microwave  Lab.,  Calif. 

THE  PARAMAGNETISM  OF  HYDROCARBON-CONC. 
H2S04  SYSTEMS,  by  H.  Kon  and  M.  S.  Biois,  Jr.  [1958] 

|6]p.  lncl.  diagrs.  (Ml.  rept.  no.  450)  (AFOSR-TN-58- 
562)  (AF  18(600)1511)  AD  158380  UncUssified 

Also  published  in  Jour.  Chem.  Phys.,  v.  28:  743-744, 
Apr.  1958. 


The  optical  and  electron  spin  resonance  spectra  of 
systems  of  hydrocarbons  in  concentrated  sulphuric  acid 
solutions  have  been  studied  to  determine  If  the  para¬ 
magnetic  ions  are  due  to  ionization  or  protonation.  Ab¬ 
sorption  bands  In  the  550-760  mu  region  have  been 
observed  for  anthracene,  naphthacene,  and  3,4-benz¬ 
pyrene.  Positive  ions  are  believed  to  be  the  source  of 
the  absorptlcn  and  the  formation  of  these  Ions  can  be 
understood  not  in  terms  of  direct  electron  transfer  from 
a  neutral  molecule  but  rather  in  terms  of  the  atom 
localization  energy  necessary  for  protonation. 


STA. 09:007 

Stanford  U.  [Microwave  Lab.]  Calif. 

EPR  SPECTROMETER  OF  VERY  HIGH  SENSITIVITY, 
by  H.  Mlsra.  [1958]  [5]p.  lncl.  diagrs.  (Sponsored 
Jointly  by  Varlan  Associates,  Palo  Alto,  Calif.,  and 
Air  Force  Office  of  Scientific  Research  under  AF  18- 
(600)1511)  Unclassified 

Published  in  Rev.  Sclent.  Instruments,  v.  29:  590-594, 

July  1958. 

A  recording  electron  paramagnetic  resonance  absorption 
spectrometer  of  very  high  sensitivity,  operating  at  a 
wavelength  of  3  cm,  is  described.  It  is  of  the  reflectlon- 
cavity-in-magic-T-brldge  type,  using  a  superheterodyne 
receiver.  Its  special  features  are:  (I)  a  two-cavity 
klystron  oscillator  with  superior  frequency  stability 
and  more  available  power;  (2)  a  synchrodyne  system  to 
derive  local  oscillator  power,  thus  avoiding  the  difficulty 
of  tracking  two  Independent  oscillators;  (3)  a  balanced 
magic -T  mixer  which  considerably  reduces  the  noise 
output;  (4)  a  double-input  low-noise  intermediate  fre¬ 
quency  amplifier  at  SC  me,  and  (5)  a  tunable  t.igt.-v} 
sample-carrying  cavity  with  an  almost  Identical  cavity 
to  balance  it  in  the  magic-T  bridge.  Arrangements  for 
an  oscilloscopie  display  of  the  absorption  vs  magnetic 
field  and  a  continuous  recording  of  the  derivative  of 
absorption  vs  magnetic  field  have  been  incorporated. 
Sensitivity  of  the  microwave  bridge  system  and  of  the 

ft,,  reteometw  have  been  tewled.  About  1.1  *  It  mot 
o I  diphenyl  picyl  hydrazyi  dissolved  in  purified  benzene, 

which  corresponded  to  approximately  1.06  x  10_1<  mol 
of  crystalline  sample,  has  been  detected  by  the  spectrom¬ 
eter.  (Contractor's  abstract) 


STA.  10:003 

Stanford  U.  Microwave  lab.,  Calif. 

VELOCITY  OF  LIGHT  MEASUREMENT,  by  E.  L. 
Ginzton.  Final  rept.  June  1957.  7p.  incl.  diagr.  (ML 
rept.  no.  400)  (AFOSR-TR-57-44)  (AF  18(600)1593) 

AD  133388  Unclassified 

The  .jussibilitles  were  examined  of  Improving  the 
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microwave  cavity  method  (or  measuring  the  velocity 
of  light.  In  a  carefully  executed  experiment,  the  largest 
uncertainty  arose  due  to  the  surface  conditions.  If  the 
cavity  surface  Impedance  could  be  estimated  to  an 
accuracy  of  1%,  the  velocity  of  propagation  could  be 
determined  to  an  uncertainty  of  less  than  one  part  in 
6 

10  .  In  general,  the  measurement  of  the  cavity  Q  was 
not  sufficient  to  predict  surface  conditions.  As  a  re¬ 
sult,  the  microwave  cavity  method  could  not  be  con¬ 
sidered  to  produce  a  result  more  accurate  than  2  or  3 
0 

parts  in  10  .  In  view  of  other  possible  methods,  both 
already  tried  and  in  proposal  stages,  this  accuracy  did 
not  seem  to  be  sufficiently  high  to  Justify  pursuing  a 
microwave  cavity  experiment  further.  An  alternate 
method  is  proposed  for  measuring  the  velocity  of  light 
employing  barium  tltanate  crystals  as  fast  light  valves. 


STA.llrOll 

Stanford  U.  Microwave  Lab.,  Calif. 

A  GENERAL  THEORY  OF  KLYSTRONS  WITH  ARBI¬ 
TRARY,  EXTENDED  INTERACTION  HELDS,  by  T. 
Wessel-Berg.  Mar.  1S57,  286p.  incl.  illua.  refs.  (ML 
rept.  no.  376)  (Sponsored  Jointly  by  Office  of  Naval  Re¬ 
search,  Signal  Corps,  and  [Air  Force  Office  of  Scientific 
Research]  under  NSonr-25123)  AD  134852 

Unclassified 

A  general  theory  of  the  bunching  of  an  electron  beam  in 
arbitrary  longitudinal  fields  is  established  which  can  be 
applied  to  multicavity  klystrons  without  restricting  the 
number  of  cavities,  the  shape  of  the  RF  gap  field,  or  the 
length  of  the  interaction  gaps.  The  the  -ry  1s  applied  to 
klystrons  with  periodic  (sinusoidal)  gap  Holds.  A  kine¬ 
matic  approach  (where  the  m'-tlon  of  each  electron  is 
followed  along  Its  path)  and  a  jpace-charge  wave  theory 
(based  on  the  concept  of  continuous  space-charge  flow) 
are  used  to  analyze  the  bunching  of  the  beam  in  arbi¬ 
trary  RF  Helds.  The  kinematic  theory,  a  large  signal 
approach.  Is  valid  only  fur  zero  space  charge.  The 
space-charge  wave  theory,  a  small  signal  approach, 
h  lds  for  arbitrary  space  charge.  Both  give  Identical 
results  in  the  region  of  overlapping  validity  (where  sig¬ 
nals  are  small  and  space  charge  la  neg.iglble).  The 
general  interaction  theories  are  used  to  analyze  single- 
cavity  oscillators  or  monotrons  with  arbitrary,  extended 
interaction  gaps.  A  general  theory  is  given  which  per¬ 
mits  a  unified  treatment  of  all  monotron  oscillators. 

An  oscillator  which  uses  a  resonant  slow-wave  struc¬ 
ture  is  analyzed. 


STA.li.0l2 

Stanford  U.  Microwave  Lab.,  Calif. 

A  TRAVELING-WAVE  FREQUENCY  MULTIPLIER,  by 
D.  J.  Bates.  Apr.  1957,  107p.  incl.  Ulus,  tables.  (ML 
rept.  no.  381)  (In  cooperation  with  General  Electric 


STA.lltOll  -  STA. 11:013 


Microwave  Lab.  under  AF  33(600)27784)  (Sponsored 
Jointly  by  Office  of  Naval  Research,  Signal  Corps,  and 
[Air  Force  Office  of  Scientific  Research]  under  N6onr- 
25123)  AD  130433  Unclassified 

Also  pubUshed  In  Proc.  Inst.  Radio  Engineers,  v.  45: 
938-944,  July  1957. 

An  Investigation  was  conducted  on  a  harmonic  generator 
which  utiUzes  traveling-wave  circuits.  An  expression 
for  the  harmonic  current  and  velocity  in  an  electron 
beam  modulated  by  a  traveUng  electric  field  was  derived 
which  indicates  that  a  high  harmonic  current  content  in 
the  beam  of  a  traveling-wave  amplifier  can  be  expected. 

A  frequency  multiplier  employing  2  forward-wave  single 
heUces  in  cascade  was  selected  as  the  most  suitable  for 
experimental  study.  A  dispersive  helix  was  chosen  for 
the  output  section  to  permit  selective  amplification  of  a 
particular  harmonic  of  the  Input  frequency;  a  broadband 
helix  was  chosen  for  the  Input  section.  An  experimental 
traveUng-wave  frequency  multiplier,  which  has  an  output 
power  level  on  the  order  of  10  mw,  was  built  and  tested. 
The  input  section  utiUzes  a  nondlsperslve  helix  normally 
operating  from  0.5  to  1.0  kmc,  while  the  output  section 
uses  a  dispersive  voltage-tunable  helix  covering  a  fre¬ 
quency  range  from  2.0  to  4.0  kmc.  The  input  section  had 
a  useful  frequency  range  from  0.1  to  1.0  kmc.  Multiplica¬ 
tion  ratios  up  to  10  or  15  are  feasible  with  substantial 
gain  and  with  an  output  power  corresponding  to  the  nor¬ 
mal  operation  of  the  second  helix  as  an  amplifier.  By 
using  an  input  frequency  as  low  as  0.1  kmc,  well  below 
the  design  value,  harmonic  output  on  the  order  of  tens 
of  milliwatts  was  obtained  at  harmonics  as  high  as  the 
fortieth.  For  a  beam  power  of  2  to  4  and  Input  frequen¬ 
cies  down  to  0.25  kmc,  the  harmonic  power  varied  be- 
tweun  20  and  100  mw,  depending  upon  the  Input  frequen¬ 
cy  and  multiplication  ratios. 


STA.11:013 

Stanford  U.  Microwave  Lab.,  Calif. 

A  MEGAWATT  SPACE-HARMONIC  TRAVELING- 
WAVE  TUBE,  by  S.  P.  Otsuka  and  R.  H.  Pan  tall.  May 
1957,  49p.  Incl.  lllus.  refs.  (ML  rept.  no.  329)  (Spon¬ 
sored  Jointly  by  Office  of  Naval  Research,  Signal  Corps, 
and  [Air  Force  Office  uf  Scientific  Research]  under 
N6onr-25123)  AD  144460  Unclassified 

The  tube  described  in  this  report  has  a  pulsed  output 
power  of  one  megawatt  with  9.6%  bandwidth,  where 
bandwidth  is  defined  as  the  3  <t>  points  for  saturation 
power.  Saturation  gain  Is  about  20  db,  which  Is  6  db 
below  the  low-level  gain.  The  tube  is  a  space-harmonic 
S-band  structure,  designed  to  operate  at  a  beam  volt- 

•6 

age  of  100  kv  and  perveance  2  x  10*  .  Field  configura¬ 
tions  for  the  lowest  and  next  hither  passbands  are  drawn, 
based  upon  a  field  analysis  and  cold-test  measurements. 
The  Impedance  determined  by  perturbation  measure¬ 
ments  is  compared  to  the  Impedance  for  the  forced 
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sinusoid  inside  a  closed  region  and  it  is  found  that  the 
tube  has  about  four  times  the  minimum  energy  neces¬ 
sary  to  obtain  the  same  bandwidth.  (Contractor's  ab¬ 
stract) 


STA. 11:014 

Stanford  U.  Microwave  Lab.,  Calif. 

NOTE  ON  POSITIVE -ION  EFFECTS  IN  PUISED  ELEC¬ 
TRON  BEAMS,  bv  J.  T.  Senlse.  [Nov.  1957]  [3]p.  lncl. 
diagrs.  'ml  rept.  no.  454]  (Sponsored  Jointly  by  Office 
of  Nava'  research,  Signal  Corps,  and  Air  Force  Office 
of  Scientific  Research  under  N6onr-25123) 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  29:  839-841, 
May  1958. 

Positive-ion  effects  have  been  observed  in  pulsed  elec¬ 
tron  beams  of  short  .duration  (0.5  to  5  microseconds), 
under  conditions  of  operation  normally  encountered  in 
high-power  microwave  tubes.  Three  different  aspects 
of  ion  effects  were  studied;  (1)  beam  focusing,  (2)  ion 
oscillations,  and  (3)  ion  trapping  at  scallop  minima. 
Experimental  results  are  given  and  correlated  with 
previous  work  on  ion  effects  by  other  authors.  (Con¬ 
tractor's  abstract) 


STA.1 1:015 

Stanford  U.  Microwave  Lab.,  Calif. 

A  STUDY  OF  THE  GENERATION  OF  SUB-MILLIME¬ 
TER  RADIATION  BY  HIGH-ENERGY  ELECTRONS  IN 
WAVE-GUIDE,  by  R.  N.  Whitehurst.  Jan.  1958.  91p. 
inci.  lllus.  tables,  refs.  (ML  rept.  no.  443)  (Sponsored 
jointly  by  Office  of  Naval  Research,  Signal  Corps,  anti 
[Air  Force  Office  of  Scientific  Research]  under  N6onr- 
25123)  AD  153162  Unclassified 

A  theoretical  treatment  of  the  radiation  i>om  a  bunched 
high-energy  electron  beam  in  rectangular  waveguide, 
with  particular  application  to  the  "undulator”  of  Motz, 
is  presented.  The  development  of  a  linear  accelerator 
for  the  production  of  the  beam  is  described.  Experimen¬ 
tal  results  from  the  accelerator  and  from  the  undulator 
are  given.  The  theory  predicts  a  number  of  discrete 
frequencies  for  each  waveguide  mode.  The  wavelengths 
for  a  beam  energy  of  1.6  mev  are  of  the  order  of  a  few 
tenths  of  a  millimeter.  Wavelengths  of  a  few  millime¬ 
ters  to  a  tenth  of  a  millimeter  were  measured.  Some 
radiation,  the  origin  of  which  is  in  doubt,  was  generated 
without  the  undulator  magnetic  field.  A  comparison  of 
theoretical  and  experimental  results  is  made.  (Con¬ 
tractor's  abstract) 


STA. 11:016 

Stanford  U.  [Microwave  Lab.]  Calif. 

SPACE  CHARGE  BALANCED  HOLLOW  BEAM  WITH 
UNIFORM  CHARGE  DISTRIBUTION,  by  M.  Chodorow 
and  C.  Susokind.  [1958]  (Sponsored  Jointly  by  Office 
of  Naval  Research,  Signal  Corps,  and  Air  Force  [Office 
of  Scientific  Research]  under  N6onr-25I23) 

Unclassified 

Published  in  Proc.  Inst.  Radio  Engineers,  v.  46:  497- 
498,  Feb.  1958. 

The  case  of  a  stable  hollow  electron  beam  is  considered 
when  electrons  have  radial  components  of  velocity. 

With  a  uniform  charge  density  it  is  shown  that  an  elec¬ 
tron  oscillates  about  its  radial  position  with  a  wavelength 
about  half  the  plasma  wavelength.  The  variation  of  this 
wavelength  with  radial  position  is  Blow,  so  that  in  a  few 
plasma  wavelengths  very  little  crossing  of  trajectories 
will  occur. 


STA.11:017 

Stanford  U.  Microwave  Lab.,  Calif. 

HARMONIC  GENERATION  AT  MICROWAVE  FREQUEN¬ 
CIES  USING  FIELD-EMISSION  CATHODES,  by  J.  R. 
Fontana  and  H.  J.  Shaw.  [1958]  [2]p.  incl.  diagrs.  (Spon¬ 
sored  Jointly  by  Office  of  Naval  Research,  Signal  Corps, 
and  Air  Force  [Office  of  Scientific  Research]  under 
[N6onr-25123])  Unclassified 

Published  in  Proc.  Inst.  Radio  Engineers,  v.  46:  1424- 


An  analysis  is  presented  of  harmonic  amplitudes  in 
terms  of  the  emission  properties  of  the  cathodes  and 
the  operating  conditions.  It  is  shown  that  the  analytical 
difficulties  presented  by  the  peculiar  form  of  the  cur¬ 
rent-voltage  relationship  and  by  the  nature  of  the  pa¬ 
rameters  controlling  the  operation  can  be  solved  by  the 
use  of  approximations  valid  under  practical  operating 
conditions.  The  result  is  an  equation  for  the  harmonic 
amplitudes  in  the  emission  current  from  a  field  emitter 
subjected  to  rf  modulation,  from  whi<-h  the  effects  of 
the  various  parameters  may  be  seen  directly,  and  which 
may  be  used  directly  to  calculate  the  performance  of 
any  field  emitter  for  which  the  basic  parameters  are 
known.  As  a  check,  values  calculated  from  this  equa¬ 
tion  have  been  found  to  be  consistent  with  values  calcu¬ 
lated  by  Dyke,  obtained  by  numerical  Fourier  analysis 
of  the  known  emission  curve  of  a  particular  field  emit¬ 
ter. 
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STA.11:018 

Stanford  U.  Microwave  Lab.,  Calif. 

THE  INFLUENCE  OF  ELECTRON  REAM  BEHAVIOR 
ON  KLYSTRON  EFFICIENCY,  by  J.  R.  Senise.  Oct. 
1958,  91p.  incl.  illus.  refs.  (ML  rept.  no.  552)  (Spon¬ 
sored  jointly  by  Office  of  Naval  Research,  Signal  Corps, 
and  [Air  Force  Office  of  Scientific  Research]  under 
N6onr-25123)  AD  208425  Unclassified 

This  Investigation  alms,  through  direct  experiment,  at 
a  better  understanding  of  the  behavior  or  velocity- 
modulated  electron  beams,  with  emphasis  on  those  fac¬ 
tors  which  influence  klystron  efficiency.  The  conditions 
of  operation  are  those  which  are  usually  not  covered  by 
any  theory  but  which  are  typically  encountered  in  high- 
power  klystron  amplifiers.  The  experiments  were  per¬ 
formed  with  an  rf  beam  analyzer.  The  analyzer  io  es¬ 
sentially  a  pulse-operated,  magnetically-focused,  S- 
band  two-cavity  klystron  amplifier,  with  shielded  gun, 
designed  on  the  basis  of  actual  tube  practice.  The  de¬ 
vice  differs  from  a  conventional  klystron  in  that  it  has 
a  continuously  variable  drift  length  and  a  beam-scanning 
arrangement  which  permit  complete  cross  sections  of 
the  beam  to  be  obtained;  these  show  both  the  dc  and  the 
rf  radial  current  density  distributions  at  any  given  drift 
distance.  From  the  data  presented  It  seems  to  be  gen¬ 
erally  true  that  at  high  signal  levels  the  best  beam  is 
not  necessarily  the  one  of  highest  rf  content  but  rather 
Is  the  beam  that  Is  best  able  to  transfer  Its  rf  content 
to  the  output  load. 


STA. 11:019 

Stanford  U.  Microwave  I  Jib.,  Calif. 

CURRENT  DISTRIBUTION  IN  MODULATED  MAGNET¬ 
ICALLY  FOCUSED  ELECTRON  BEAMS,  by  M. 
Chodorow,  H.  J.  Shaw,  and  D.  K.  Winslow.  [1C58]  [9]p. 
Incl.  Ulus,  diagrs.  (Sponsored  jolnUy  by  Office  of  Naval 
Research,  Signal  Corps,  and  Air  Force  [Office  of  Scien¬ 
tific  Research]  under  [N6onr-25123])  Unclassified 

Published  in  Jour.  Appl.  Phys.,  v.  29:  1525-1533,  Nov. 
1958. 

Detailed  measurements  have  been  made  of  the  dc  and 
rf  current  distribution  in  a  modulated,  magnetically 
focused  electron  beam  having  normalized  parameters 
In  the  range  of  values  appropriate  tor  practical  medi¬ 
um-power  and  high-power  klystrons.  The  ratio  of  the 
total  rf  current  to  the  total  dc  current  In  the  beam  as  a 
function  of  drift  distance  was  determined  experimental¬ 
ly  under  Brillouln-flow  conditions  tor  selected  values 
of  o  (the  ratio  of  the  rf  voltage  at  the  input  gap  to  the  dc 
beam  voltage).  These  experimental  values  are  com¬ 
pared  with  the  results  predicted  theoretically.  Similar 
experimental  results  are  presented  tor  higher  focusing 
fields.  Detailed  radial  distribuUons  of  the  dc  and  rf 
current  were  experimentally  determined  by  using  an 


Iris  (a  plate  with  a  small  hole)  to  allow  only  a  small  por¬ 
tion  of  the  beam  to  be  selected  at  any  radial  position. 
These  measurements  were  made  at  various  values  of  a 
and  drift  distance.  The  results  for  small  values  of  <i 
show,  as  predicted  by  theoretical  considerations  for  a 
modulated  Brlllouin-flow  beam,  that  the  radial  rf  current 
distribution  in  the  beam  is  the  same  as  that  of  a  beam 
whose  modulation  Is  represented  as  sinusoidal  scallops 
on  a  beam  of  constant  (volume)  charge  density.  As 
either  a  or  the  focusing  field,  or  both,  are  increased, 
the  rf  current  Is  no  longer  confined  to  the  beam  pe¬ 
riphery  but  becomes  more  evenly  distributed  through¬ 
out  the  beam  cross  section.  (Contractor's  abstract) 


STA.  11:020 

Stanford  U.  Microwave  Lab.,  Calif. 

KINEMATICS  OF  GROWING  WAVES,  by  P.  A.  Sturrock. 
[1958]  [16]p.  incl.  diagrs.  refs.  (Sponsored  Jointly  by 
Office  of  Naval  Research,  Signal  Corps,  and  Air  Force 
[Office  of  Scientific  Research]  under  [N6onr-25123]) 

Unclassified 

Published  in  Phys.  Rev.,  v.  112:  1488-1503,  Dec.  1,  1958. 

This  paper  is  concerned  with  the  problem  of  distinguish¬ 
ing  between  amplifying  and  evanescent  waves.  These 
have,  in  the  past,  been  distinguished  by  considerations  of 
energy  transfer  or  of  the  initial  and  boundary  conditions 
with  which  a  wave  must  be  associated.  Both  procedures 
are  open  to  criticism.  The  problem  is  here  interpreted 
kinematically:  we  Investigate  the  classes  of  wave  func¬ 
tions  which  a  given  propagating  system  may  support,  with¬ 
out  inquiring  into  the  way  these  disturbances  may  be  set 
up,  and  postponing  inquiry  Into  the  boundary  conditions 
necessary.  In  this  way,  we  may  distinguish  between  am¬ 
plifying  and  evanescent  waves  by  determining  whether  a 
wave  function  which  may  be  analyzed  into  "real-frequen¬ 
cy"  waves  may  also  be  analyzed  into  "real-wave-number" 
waves.  This  question  may  be  answered  by  means  of  a 
certain  diagram,  which  may  be  constructed  from  knowl¬ 
edge  of  the  dispersion  relation.  Interchange  of  the  roles 
of  time  and  space  leads  to  the  statement  and  solution  of 
a  further  problem.  If  a  propagating  system  is  unstable, 
the  Instability  may  be  such  that  a  disturbance  grows,  but 
is  propagated  away  from  the  point  of  origin:  this  is 
termed  "convective  instability."  On  the  other  hand,  the 
Instability  may  be  such  that  the  disturbance  grows  In 
amplitude  and  In  extent,  but  always  embraces  the  original 
point  of  origin:  this  is  termed  "nonconvective  Instabil¬ 
ity.”  The  statement  that  the  system  supports  amplify¬ 
ing  waves  is  synonymous  with  the  statement  tha*  the  sys¬ 
tem  exhibits  convective  instability.  A  system  which  ex¬ 
hibits  nonconvective  instability  may  not  be  used  as  an 
oscillator.  It  Is  possible  to  distinguish  between  con¬ 
vective  and  nonconvective  instability  by  a  further  dia¬ 
gram  which  also  may  be  constructed  from  knowledge  of 
the  dispersion  relation.  Our  theory  enables  us  to  make 
the  following  assertions.  If  a- is  real  for  all  real  k,  then 
any  complex  k,  for  real  u,  denotes  an  evanescent  wave. 
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Conversely,  li  k  Is  real  for  all  real  then  any  com¬ 
plex  (or  real  k,  denotes  nonconvective  Instability. 

The  theory  ia  illustrated  by  certain  simple  examples 
and  by  diecuselon  of  the  result  of  weak  coupling;  between 
certain  types  of  waves. 


STA.  18:001 

Stanford  U.  Microwave  Lab.,  Calif. 

PLASMA  RESEARCH  AT  STANFORD  UNIVERSITY 
(Abstract),  by  M.  Chodorow  and  G.  S.  Kino.  [1958]  [2]p. 
(Bound  with  Its  AFOSR-TR-58-125;  AD  162274)  (AF  48- 
(838)415)  Unclassified 

Presented  at  Conf.  on  Ion  and  Plasma  Research, 
Maryland  U.,  College  Park,  Sept.  SG-Oct.  2,  1953. 

The  study  has  as  Its  aime  (1)  the  investigation  of  the 
use  of  microwaves  for  diagnosing  the  properties  of  a 
plasma  and  (2)  the  investigation  of  the  possibility  of 
generating  or  amplifying  microwave  signals  in  devices 
which  uee  a  plaema  column  as  the  propagating  circuit 
An  experiment  to  Investigate  the  amplification  of  micro- 
wave  signals  along  an  electron  beam  passing  through  a 
plasma  is  being  carried  out.  The  plasma,  In  this  cnse, 
is  the  positive  column  of  a  DC  Hg  vapor  gas  discharge 

at  a  pressure  of  the  order  of  10  *  mm.  The  electron 
beam  passes  along  a  straight  section  of  the  column  par¬ 
allel  to  Its  axis.  The  possible  electromagnetic  model) 
of  the  system  have  been  investigated  theoretically  and 
It  has  been  shown  that  RF  fields  growing  exponentially 
In  the  direction  of  travel  of  the  beam  may  be  set  up. 
There  are  2  possible  amplifying  modes  both  of  which 
give  gain  which  Is  sharply  peaked  at  the  plasma  frequen¬ 
cy  In  the  neighborhood  of  the  beam.  Consequently  by 
making  the  electron  gun  movable  It  Is  possible  to  deter- 
mln?  the  charge  density  variation  over  the  cross  sec¬ 
tion  of  the  plasma  column.  An  experimental  determina¬ 
tion  of  microwave  propagation  along  a  plasma  column 
is  also  being  carried  out  It  has  been  shown  theoretic¬ 
ally  and  experimentally  by  Trlvelpiece  and  Chomey 
that  slow  TM  waves  propagate  along  a  uniform  plasma 
column  at  frequencies  below  the  plasn"'  frequency.  The 
theory  has  been  extended  by  a  variational  method  to  be 
able  to  predict  the  propagation  characteristics  for  a 
plasma  which  Is  not  uniform  over  Its  cross  section, 
making  It  possible  to  carry  out  an  Independent  check 
of  the  charge  density  measurement  made  In  the  elec¬ 
tron  beam  experiment 


STA.  20:001 

Stanford  U.  Radio  Propagation  Lab.,  Calif. 

RESTORATION  IN  THE  PRESENCE  OF  ERRORS,  by 
R.  N.  Bracewell.  Oct.  3,  1957,  6p.  Inch  dlagrs.  table, 


refs.  (AFOSR-TN-57-533)  (Bound  with  its  A  FOSR- 
TN-57-534;  AD  138520)  (AF  18(608)53)  AD  136519 

Unclassified 

Also  published  In  Proc.  Inst.  Radio  Engineers,  v.  46: 
106-111,  Jan.  1958. 

The  observed  antenna  temperature  due  to  a  celestial 
eource  distribution  differs  from  the  true  distribution  In 
being  smoother;  various  methods  are  known  for  operat¬ 
ing  on  the  observed  distribution  to  gain  better  agreement 
with  the  true  distribution.  Current  practice  Includes 
restoration  by  succeeeive  substitutions,  by  the  chord 
construction,  etc.,  but  also  showe  a  trend  towards  com¬ 
plete  omission  of  any  restoration,  which  le,  no  doubt, 
partly  due  to  awareness  that  the  true  distribution  is  not 
fully  determined  by  the  observations.  The  isolation  of 
a  principal  solution  has,  however,  removed  uncertainty 
as  to  the  significance  of  nonuniquenees.  The  remaining 
question  as  to  the  degree  of  restoration  which  can  be 
tolerated  Is  solved  here  In  terms  of  statistical  properties 
of  the  errors.  The  solution  shows  that  any  proposed 
method  of  restoration  must  Include  mention  of  the  char¬ 
acter  of  the  true  distribution  and  of  the  errore;  other¬ 
wise  cases  could  be  constructed  where  the  proposed 
method  led  to  deterioration.  In  the  simplest  case  of 
Independent  random  errors  and  a  poorly  resolved  dis¬ 
tribution,  the  rroe  level  of  the  errors  relative  to  the  ob¬ 
served  temperature  Is  the  relevant  parameter;  e.g., 
with  a  random  error  level  as  great  as  10%,  agreement 
with  the  true  distribution  Improves  up  to  the  third  stage 
of  restoration  by  successive  substitutions  or  on  applica¬ 
tion  of  the  chord  construction.  (Contractor’s  abstract) 


STA.20-.002 

Stanford  U.  Radio  Propagation  Lab.,  Calif. 

RADIO  INTERFEROMETRY  OF  DISCRETE  SOURCES, 
by  R.  N.  Bracewell.  Oct  3,  1957,  9p.  lncl.  dlagrs. 
refs.  (AFOSR-TN-57-534)  (Bound  with  its  AFOSR- 
TN-57-533;  AD  136519)  (AF  1 8(663)53)  AD  136520 

Unclassified 

Also  published  In  Proc.  Inst.  Radio  Engineers,  v.  46: 
9f-iM,  Jan.  155*. 

Salient  features  of  the  theory  and  practice  of  radio  In¬ 
terferometry  are  presented  with  special  attention  to  ae- 
sumptions  and  to  the  specifically  two-dimensional  as¬ 
pects  of  the  subject.  The  measurable  quantity  on  an  In¬ 
terferometer  record  is  defined  as  complex  visibility  by 
generalisation  from  an  analogous  quantity  in  optical  In¬ 
terferometry.  Subject  to  conditions  on  antenna  slse  and 
symmetry,  the  observed  complex  visibility  Is  equal  to 
the  normalised  two-dimensional  Fourier  transform  of 
the  source  distribution,  with  respect  to  certain  variables 
S  and  S  which  are  defined.  This  transform  Is  In  turn 

*  y 

Identically  equal  to  the  complex  degree  of  coherence  T 
between  the  field  phasors  at  the  points  occupied  by  the 
Interferometer  elements.  The  correlation  between  the 
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instantaneous  fields,  and  that  between  the  Instantaneous 
intensities  are  less  general  parameter  which  are,  how¬ 
ever,  deducible  from  T.  a  theorem  is  proved  according 
to  which  only  certain  discrete  stations  on  a  rectangular 
lattice  need  be  occupied  for  full  determination  of  a  dis¬ 
crete  f  turce  distribution.  Procedures  in  lnterferome 
try  arc  discussed  in  the  light  of  this  result,  and  an  op¬ 
timum  procedure  is  deduced.  Current  practice  is  con¬ 
sidered  over-conservative,  e.g.,  independent  data  in 
the  case  of  the  sun  are  obtainable  only  at  station  spac- 
ings  of  about  100  wavelengths  on  the  ground,  a  fact 
which  has  not  hitherto  been  taken  into  account.  (Con¬ 
tractor's  abstract) 


STA.20:003 


Stanford  U.  [Radio  Propagation  Lab.]  Calif. 


ANTENNA  PROBLEMS  IN  RADIO  ASTRONOMY,  by 
R.  N.  Bracewell.  [16F.7]  [%.  (AF  16{ec3)SS', 

Unclassified 


Presented  at  1.  R.  E.  National  Convention,  New  York, 
Mar.  18-21,  1957. 


Published  in  1.  R.  E.  National  Convention  Record,  Pt.  1: 


A  large  antenna  is  under  construction  at  Stanford  U.  for 
the  purpose  of  obtaining  pictures  of  the  sun  showing  the 
distribution  of  radio  brightnesr  at  a  wavelength  of  10 
cm.  This  paper  discusses  some  of  the  design  problems, 
not  from  the  narrow  viewpoint  of  designing  to  specifica- 
tijna  but  from  the  overall  ay**sm  viewpoint  In  which, 
to  some  extent,  the  specifications  are  an  end  product 
of  the  design,  not  a  starting  point. 


STA.06:013 


Stanford  U.  [Stanford  Electronics  Labs.]  Calif. 


THE  COMMUNICATION  POSSIBILITIES  OF  A  NEW 
TYPE  OF  IONOSPHERIC  SCATTER  (Abstract),  by  A. 

M.  Peterson,  O.  G.  Vlllard,  Jr.  and  others.  [1.957]  (l]p. 
(Sponsored  jointly  by  Office  of  Naval  Research,  Signal 
Corps,  and  Air  Force  Office  of  Scientific  Reseirch 
under  [Nonr-22524])  Unclassified 


Presented  at  1RE-URS1  Symposium,  Washington.  D.  C., 
Apr.  30-May  3.  1956. 


published  in  l.R.E.  Trans,  of  Professional  Group  on 
Antennas  and  Propagation,  v.  AP-5:  154,  Jan.  1957. 


A  new  class  of  radio  echoes  from  the  icriosphere  has 
recently  been  identified  at  Stanford  U.  "hese  echoei; 
originate  within  the  E  and  F  layers,  under  conditions 
where  the  line  of  sight  from  a  radar  meets  a  line  of  the 
earth' s  magnetic  field  at  perpendicular  incidence.  This 
appears  to  be  the  first  direct  evidence  of  a  potentially 
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useful  ionospheric  scatter  occuring  at  F  layer  height. 

The  echoes  are  seen  primarily  at  night,  and  are  readily 
detectable  with  low  power  radars  operating  in  the  6  to 
30  me  frequency  range.  They  are  observable  for  sev¬ 
eral  hr  at  a  time  on  a  large  percentage  of  the  nights. 
Although  their  exact  cause  Is  unknown  U  is  ressinablv 
to  suppose  that  they  are  a  manifestation  of  low-latitude, 
low-intensity  auroral  activity  in  view  of  their  night-time 
occurrence,  and  their  aspect-sensitivity  with  respect  to 
the  earth's  magnetic  field.  On  the  other  hand  ihey  have 
been  seen  regularly  as  far  south  as  New  Mexico  and  are 
not  directly  associated  with  geomagnetic  disturbances. 
The  field-aligned  ionization  may  be  used  for  communica¬ 
tion  purposes  in  much  the  same  manner  as  auroral  ioni¬ 
zation,  that  is,  by  pointing  the  antennas  at  both  locations 
wishing  to  communicate,  generally  towards  the  north. 

The  geometry  of  reflection  from  the  field  aligned  ioniza¬ 
tion  is  investigated,  outlining  the  area  of  "useful"  ioni¬ 
zation  and  the  "region  of  communication"  for  both  the 
E  and  F  layer  heights  of  reflection.  The  probability  of 
JbtUrAng  ccnur.uiiiraU'jti  twn  a  transmitter  located  at 
Stanford  to  a  receiver  at  any  location  within  the  region 
of  communication  Is  determined. 


STA.06:014 


Stanford  U.  [Stanford  Eleetrunlce  late.]  Calif. 


EVIDENCE  OF  A  RELATIONSHIP  BETWEEN  BACK- 
SCATTER  FROM  FIELD-ALIGNED  IONIZATION  IN  THE 
F-LAYER,  AND  FLUCTUATIONS  IN  THE  5577A  [OI] 
AIRGLOW  (Abstract),  by  O.  G.  Vlllard,  Jr.  and  S.  Stein. 
[1957]  [l]p.  (Sponsored  jointly  by  Office  of  Naval  Re¬ 
search,  Signal  Corps,  and  Air  Force  (Office  of  Scientific 
Research]  under  [Vonr-22524])  Unclassified 


Presented  at  1RE-URS1  Symposium,  Washington,  D.  C., 
Apr.  30-May  3,  1956. 


Published  In  l.R.E.  Trans,  of  Professional  Group  on 
Antennas  and  Propagation,  v.  AP-5:  157,  Jan.  1957. 


It  has  been  found  that  radar  echoes  may  be  obtained  from 
ionization  lying  within  the  E  and  F  layers  of  the  iono¬ 
sphere,  and  behaving  as  if  it  consisted  of  scattering  col¬ 
umns  aligned  with  the  earth’s  magnetic  field.  The 
echoes,  while  generally  strongest  in  the  hours  around 
midnight,  fluctuate  considerably  in  intensity  from  time- 
to-time  and  from  night-to-night.  The  strongest  reflec  ¬ 
tion  is  obtained  when  the  line-of-sight  from  a  transmit¬ 
ter  meets  a  field  line  at  perpendicular  Incidence  at  an 
altitude  roughly  corresponding  to  the  ion  density  maxima 
ot  the  E  and  F  layers.  Although  this  requirement  re¬ 
stricts  considerably  the  area  from  which  echoes  may 
be  received  at  any  given  geographical  location,  it  is 
nevertheless  possible-  in  the  case  of  the  F-layer-te 
determine  whether  activity  exists  within  a  sector  of 
roughly  *  30  degrees  centered  on  geomagnetic  north. 

This  sectc  r  is  consider.oly  wider  in  the  case  of  E- 
laver  echoes.  In  an  effort  to  determine  whether  a  rela¬ 
tionship  exists  between  these  echoes  and  fluctuations  in 
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the  5577A  (01]  airglow,  a  scatter-sounder  has  been  oper¬ 
ated  at  the  Upper  Air  Research  Observatory,  Sacramento 
Peak,  New  Mexico,  in  conjunction  with  the  light  meas¬ 
urements  pi  E.  A.  Manring  and  H.  B.  Pettit.  Several 
nights,  during  which  simultaneous  records  were  made, 
have  been  examined  In  detail.  A  reasonable  agreement 
between  F-layer  radio  echoes  and  light  fluctuations  was 
found,  suggesting  a  strong  connection  between  the  two 
effects.  Certain  of  the  diurnal  features  of  the  green 
airglow  emission  and  the  F-region  bac.kscatter  were 
found  to  be  similar. 


STA.08:015 

Stanford  U.  [Stanfjrd  Eleetrcsiicn  Labs.]  Calif. 

THE  FORMATION  OF  SPORADIC  E  IONIZATION  AND 
THE  RECENTLY  DISCOVERED  LOW  LATITUDE  AS¬ 
PECT  SENSITIVE  IONIZATION  ALIGNED  WITH  THE 
EARTH'S  MAGNETIC  FIELD  LINES  (Abstract),  by 
R.  L.  Leadabrand,  A.  M.  Peterson,  and  0.  G.  Villard, 
Jr.  [1957]  [l]p.  (Sponsored  Jointly  by  Office  of  Naval 
Research,  Signal  Corps,  and  Air  Force  [Office  of  Scien¬ 
tific  Research]  under  [Nonr-22524])  Unclassified 

Presented  at  IRE-URSI  Symposium,  Washington,  D.  C., 
Apr.  30-May  3,  1956. 

Published  in  I.R.E.  Trans,  of  Professional  Group  on 
Ante-mas  and  Propagation,  v.  AP-5:  156,  Jan.  1957. 

Radio  echoes  due  to  reflection  from  aspect  sensitive 
ionization  aligned  with  the  earth's  magnetic  field 
line?  in  insistently  observed  at  Stanford  U.  The 
**i  -esjxwvdlng  to  obU^ue  teflecttof  Iroro  the  E 

and  i  -i  i  is  of  the  ionosphere,  have  many  character¬ 
istics  sinn  to  auroral  echoes,  although  their  occur¬ 
rence  is  nut  a««jrlatfd  with  magnetic  disturbances 
The  appearance  of  the  E-region  aspect  sensitive,  ob¬ 
lique  echoes,  has  been  found  to  be  correlated  with  the 
appearance  of  night  time  sporadic-E  ionization  at  mid¬ 
dle  latitudes.  The  nature  A  the  field  aligned  lonua 
tions  is  such  that  it  suggests  a  production  inechaidsm 
of  charged  particle  bombardment,  thus  offering  a  pos¬ 
sible  explanation  for  the  production  of  night  time  spo¬ 
radic-E  ionization. 


STA. 06:016 

Stanford  U.  [Stanford  Electronics  labs.]  Calif. 

UN  flit  INTER PHF.TAT1UN  OF  LONO-RANuE  RADIO 
ECHOES  FROM  AURORAL  IONIZATION  (Abstract),  by 
S.  .stem,  and  O.  G.  Villard,  Jr.  [1957]  [l]p.  (Sponsored 
jointly  b>  Otttc*  A  Naval  Restarch,  Signal  Corps,  and 
Air  Force  |Office  of  Scientific  Research]  under  [Nonr- 
22524])  Unclassified 

Presented  at  IRE-URSI  Symposium,  Berkeley,  Calif., 
Oct.  11-12,  1956. 


Published  in  I.R.E.  Trans,  of  Professional  Group  on 
Antennas  and  Propagation,  v.  AP-5:  166,  Jan.  1957. 

Ever  since  the  inception  of  continuous  scatter-sounder 
recordings  at  Stanford  U.,  long-range  radio  echoes  from 
the  auroral  zone  have  been  detected.  These  long-range 
echoes  are  attributable  to  reflections  from  ionization 
associated  with  the  aurora.  Long-range  propagation 
paths  from  Stanford  into  the  auroral  zone  via  the  E  layer 
and  F  layer  were  investigated  to  determine  the  loci  of 
perpendicular  intersection  between  the  ray  paths  and  the 
terrestrial  magnetic  field  lines.  Range  histograms  for 
auroral-zone  echoes  were  obtained  for  the  different  ra¬ 
dio  frequencies  of  operation.  Comparisons  were  made 
between  the  experimental  histograms  and  the  ranges  pre¬ 
dicted  by  the  pr.pagatnn  modes  that  occur  at  each  fre¬ 
quency,  in  order  to  determine  the  altitudes  of  reflection. 
Through  analysis  of  scatter-sounder  PPI  recordings  of 
individual  long-range  auroral-zone  echoes,  the  propaga¬ 
tion  mode  can  frequently  be  deduced.  The  altitude  of 
perpendicular  intersection  of  the  ray  path  with  the  mag¬ 
netic  field  at  the  range  of  the  auroral-zone  echo  was  de¬ 
termined  for  many  cases.  A  conclusion  from  this  study 
is:  long-range  auroral-zone  echoes  result  from  long- 
range  propagation  into  the  auroral  region  with  reflection 
from  ionization  situated  at  E-region  heights.  This  re¬ 
sult  u>  in  accord  with  the  investigations  of  auroral  echoes 
performed  by  other  experimenters  at  high  latitudes. 


STA. 06:017 

Stanford  U.  [Stanford  Electronics  Labs.]  Calif. 

SOME  CHARACTERISTICS  OF  EQUATORIAL  F-RE- 
«ON  SCATTERING  DEDUCED  FROM  SOUNDINGS 
MADE  ABOARD  A  MOVING  SHIP  (Abstract),  by  O.  G. 
Villa  rd, -Jr.  and  P.  B.  Gallagher.  ( 1957]  [  l]p.  (Spon- 
*.rtd  Jointly  by  Oftlre  of  Naval  Rrnrarrh,  Signal  Cory* 
and  Air  Force  [Office  of  Scientific  Research]  under 
[Nonr-22524])  Unclassified 

Presetted  at  IRE-URSI  SytnpoMum,  Berkeley,  CaUf., 

Oct.  11-12,  1956. 

Published  in  I.R.E.  Trans,  of  Professional  Group  on 
Antennas  and  Propagation,  v.  AP-5:  166,  Jan.  1957. 

A  17-mc  scatter-sounder  was  operated  aboard  a  mili¬ 
tary  transport  vessel  during  a  voyage  from  California 
to  the  Marshall  Islands  (geomagnetic  latitude  approxi¬ 
mately  3'  north)  and  return.  Mar.  5-30,  1956.  The  equip¬ 
ment  had  a  peak  power  output  of  one  kilowatt  and  a 
pulse  length  variable  Irom  2lW  to  2000  Msec.  A  beam 
antenna  was  used,  consisting  of  a  three-element  Yagi 
rotatable  in  azimuth  and  capable  of  being  tilted  so  as  to 
direct  tts  majuT  lobe  upwards  as  well  as  along  the  hori¬ 
zon.  During  the  evening  hr,  at  geomagnetic  latitudes 
less  than  15*.a  strong  echo  was  obtained  from  iomzatlon 
believed  to  be  the  F-region  scatter  observed  by  Booker 
and  Wells  at  Huancayo,  Peru,  and  first  reported  in  1938. 
The  echo  was  present  at  times  when  the  fQF,j  was  as 
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low  as  11  or  12-mc.  The  measurements  suggest  (1) 
that  the  ionization  is  not,  lr.  general,  field-aligned;  (2) 
that  it  is  in  the  form  of  a  horizontal  layer;  and  (3)  that 
its  time  of  appearance  is  a  function  of  the  geomagnetic 
latitude  of  the  observing  station. 


STA.06-.018 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

INTERACTION-IMPEDANCE  MEASUREMENTS  BY 
PERTURBATION  OF  TRAVELING  WAVES,  by  R.  P. 
Lagerstrom.  Feb.  11,  1957,  l3lp.  lncl.  diagrs.  tables, 
refs.  (Technical  rept.  no.  7)  (Sponsored  Jointly  by  Of¬ 
fice  of  Naval  Research,  Signal  Corps,  and  [Air  Force 
Office  of  Scientific  Research]  under  Nonr-22524) 

AD  122989  Unclassified 

Three  methods  of  perturbing  traveling  waves  on  peri¬ 
odic  slow-wave  structures  are  analyzed  as  techniques 
for  evaluating  the  interaction  impedance  of  structures 
suitable  for  traveling-wave  tube  and  backward-wave 
oscillator  operation.  A  perturbation  integral  relating 
the  fields  at  a  material  perturbation  to  a  resulting 
change  in  the  propagation  constant  of  a  single  mode  is 
derived.  The  Integral  is  almost  identical  to  Kino's  nor¬ 
mal-mode  perturbation  expression  assuming  a  small 
change  in  propagation  constant.  A  dielectric-rod  per¬ 
turbation  placed  in  a  non-8-varying  field  is  analyzed 
without  the  usual  assumption  that  the  field  be  uniform 
or  that  the  radius  or  dielectric  constant  be  small.  Thus, 
correction  factors  for  rods  of  finite  size  are  obtained, 
and  the  effective  dielectric  constant  is  compared  with 
conducting-rod  perturbations  which  have  been  analyzed 
by  Kino.  The  latter  are  found  to  give  more  perturbation 
for  a  given  radius,  but  the  dielectric  rod  can  afford 
appreciably  more  selection  of  the  TM  fields  over  the  TE 
portion  of  the  wave.  Curves  and  formulae  are  given 
for  evaluating  impedance  from  measured  data  of  both 
perturbed  standing  waves  (on  a  resonated  structure)  and 
traveling  waves.  A  longitudinal  string  of  conducting 
needles,  spaced  with  the  same  period  as  the  structure, 
is  proposed  for  separating  8-  and  z-varying  space  har¬ 
monics  by  virture  of  their  essential  orthogonality  in 
these  two  coordinates.  A  perturbation  formula  is  pre¬ 
sented,  with  examples  of  the  anticipated  simple  space 
pattern  obtained  by  moving  the  needles  in  both  the  8- 
and  z-coordinates  in  the  fields  of  a  single  traveling 
wave  A  Fourier  integration  is  not  required  to  separate 
the  dominant  harmonics.  The  presence  of  more  than 
one  space  harmonic  should  be  easily  detected  as  a  sinu¬ 
soidal  departure  from  a  constant  perturbation.  A  small 
stretchable  helix  is  also  proposed,  with  a  qualitative 
discussion  of  the  nature  of  its  effect,  as  a  velocity  sen¬ 
sitive  perturbation  resembling  an  electron  beam.  Ex¬ 
perimental  methods  and  sources  of  error  are  discussed. 
Experimental  data  obtained  with  dielectric-  and  metal¬ 
lic-rod  perturbations  of  a  tape  helix  are  found  to  be  in 
dose  agreement  with  the  beam-  measured  data  of 
Watkins  and  Siegman  for  essentially  the  same  helix. 

The  variation  of  the  correction  factors  with  dielectric 
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constant  and  radius  Is  found  to  be  self-consistent,  and 
is  related  accurately  to  the  metallic-rod  measurements 
when  the  TE  fields  are  accounted  for. 


STA. 06:019 

Stanford  U.  Stanlord  Electronics  Labs.,  Calif. 

GROWING  WAVES  IN  ELECTRON  STREAMS  IN 
CROSSED  ELECTRIC  AND  MAGNETIC  FIELDS,  by  H. 
Heffner  and  T.  Unotoro.  Feb.  25,  1957,  20p.  (Technical 
rept.  no.  14)  (Sponsored  Jointly  by  Office  of  Naval  Re¬ 
search,  Signal  Corps,  and  [Air  Force  Office  of  Scientific 
Research!  under  Nonr-22524)  AD  124276 

Unclassified 

The  problem  of  the  diocotron  effect  or  growing  wave 
effect  present  In  drifting  beams  under  crossed-field 
conditions  is  analyzed.  It  is  assumed  that  the  beam  is 
thin  and  travels  between  two  parallel  conducting  planes. 
It  is  shown  that  a  growing  wave  exists  due  to  simple 
space-charge  forces.  The  rate  of  growth  under  ideal¬ 
ized  conditions  is  determined  and  the  natqre  of  this  and 
of  the  other  propagating  waves  is  examined.  (Contrac¬ 
tor's  abstract) 


STA.06-.020 

Stanford  U.  [Stanford  Electronics  Lab.]  Calif. 

NEW  EVIDENCE  OF  ANOMALOUS  TRANSEQUATORI- 
AL  IONOSPHERIC  PROPAGATION,  by  O.  G.  Villard,  Jr., 

S.  Stein,  and  K.  C.  Yeh.  [1957]  12p.  incl.  illus.  diagrs. 
refs  (Sponsored  jointly  by  Office  of  Naval  Research, 
Signal  Corps,  and  Air  Force  Office  of  Scientific  Research 
under  Nonr-22524)  Unclassified 

Presented  at  I.R.E.  National  Convention,  New  York, 

Mar.  18-21,  1957. 

Published  In  I.R.E.  National  Convention  Record,  Pt.  1: 
19-20,  1957. 

Echoes  of  exceptionally  long  delay  detected  by  a  H.  F. 
radar  located  in  the  West  Indies  are  interpreted  as 
ground  backscatter  propagated  by  two  successive  re¬ 
flections  from  the  F-region  of  the  ionosphere,  without 
intermediate  ground  reflection.  Propagation  of  this 
sort  between  two  points  on  the  earth  requires  an  initial 
ionospheric  tilt  followed  by  one  of  ipposite  sign.  Tilts 
of  the  required  sort  take  place  regularly  in  equatorial 
regions  as  a  consequence  of  two  daily  bulges  In  the  ion¬ 
osphere,  one  occurring  at  approximately  1900  local 
time  over  the  geomagnetic  equator,  and  the  other  occur¬ 
ring  around  noon  In  the  vicinity  of  the  sub-solar  point. 

It  is  shown  that  tilt -supported  propagation  can  take 
place  at  frequencies  considerably  in  excess  of  the  MUF 
predicted  m  the  usual  way.  It  is  tielieved  that  these  re¬ 
sults  may  explain  the  reports  by  radio  amateurs  of 
anomalous  propagation  between  North  and  South  America. 
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STA.06:021 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

MICROWAVE  NOISE  FLUCTUATIONS  IN  THE  POTEN¬ 
TIAL  MINIMUM  REGION  OF  AN  ELECTRON  BEAM, 
by  A.  E.  Slegman.  Apr.  22,  1957,  252p.  incl.  diagrs. 
lllus.  tables,  refs.  (Technical  rept.  no.  401-1)  (Spon¬ 
sored  jointly  by  Office  of  Naval  Research,  Signal  Corps, 
and  Air  Force  [Office  of  Scientific  Research]  under 
Nonr-22525  and  Nonr-22524)  AD  128995 

Unclassified 

An  understanding  of  these  noise  fluctuations  Is  basic  to 
the  analysis  and  design  of  low-noise  beam-type  micro- 
wave  amplifiers.  Related  topics  discussed  are:  (1)  the 
frequency  spectrum  of  the  noise  current  fluctuations  at 
the  minimum  plane,  (2)  the  behavior  of  noise  fluctuations 
in  the  region  immediately  beyond  the  minimum  (con¬ 
trary  to  previous  assumption,  results  show  that  Haus's 
noise  parameters  S  and  II  vary  significantly  with  dis¬ 
tance  between  n  -  0  and  n  *  4),  (3)  an  unsuccessful  at¬ 
tempt  to  measure  noise  current  inside  the  accelerating 
region  of  an  electron  gun  by  using  a  large-scale  low- 
frequency  model  diode,  and  (4)  an  Liewellyn-equation 
analysis  of  the  effects  of  an  r-f  impedance  shunting  a 
diode. 


STA. 06:022 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

SOME  PROPERTIES  OF  FILTER  HELICES  FOR 
TRAVELING-WAVE  TUBES,  by  C.  T.  Sah  and  G.  A. 
Loew.  May  15,  1957,  49p.  incl.  diagrs.  (Technical 
rept.  no.  15)  (Sponsored  jointly  by  Office  of  Naval 
Research,  Signal  Corps,  and  Air  Force  [Office  of  Sci¬ 
entific  Research]  under  Nonr-22524)  AD  132240 

Unclassified 

A  study  was  conducted  on  longitudinal  and  transverse 
capacitively  loaded  sheath  helix  circuits.  The  approach 
is  primarily  based  on  a  matrix  analysis  of  linear  net¬ 
works  and  is  designed  for  application  to  the  external 
circuit  TWT  interaction  geometry.  The  result*  ob¬ 
tained  may  be  used  for  approximations  of  other  types 
of  lumped- distributed  circuits.  The  interaction  struc¬ 
ture  assumed  is  uniformly  periodic.  From  the  view¬ 
point  of  dispersion,  the  transversely  loaded  helix  ap¬ 
peared  to  be  the  better  circuit  for  forward-wave  ampli¬ 
fier  operation.  The  impedance  in  the  forward  mode  was 
smaller  than  that  for  the  longitudinal  mode.  This  defi¬ 
ciency  could  be  overcome  by  combining  the  advantages 
of  the  2  types  of  loading,  the  circuit  could  be  loaded 
both  transversely  and  longitudinally  with  the  gaps  in 
the  longitudinal  arms.  The  transversely  loaded  helix 
with  high  impedance  properties  was  recommended  for 
backward  wave  oscillator  operations. 


STA. 06:023 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

SPACE  CHARGE  WAVES  IN  HARRIS- FLOW  BEAMS, 
by  H.  C.  Hsleh.  June  6,  1957,  55p.  incl.  diagrs.  table, 
refs.  (Technical  rept.  no.  16)  (Sponsored  jointly  by 
Office  of  Naval  Research,  Signal  Corps,  and  Air  Force 
[Office  of  Scientific  Research]  under  Nonr-22524) 

AD  134943  Unclassified 

The  investigation  of  space-charge  waves  in  Harris-fiow 
beams  was  made  under  the  usual  assumptions  of  small 
signals  and  non- relativistic  velocities.  Emphasis  was 
on  slow  TM  waves  propagating  on  an  axially  symmet¬ 
ric  hollow  cylindrical  beam  focused  by  a  radial  d-c 
electric  field.  Starting  with  Maxwell's  equations  and 
with  aid  of  the  equation  of  motion,  the  continuity  equa¬ 
tion,  and  the  definition  of  current  density,  the  field 
equations  for  the  regions  both  Inside  and  outside  of  the 
beam  were  found.  A  perturbation  technique  was  applied 
to  the  steady-state-flow  beam  In  obtaining  the  wave  equa¬ 
tion  for  the  beam  region;  due  to  the  radial  component 
of  electron  motion,  the  beam  surface  is  rippled.  The 
rippled  beam  was  replaced  by  a  uniform  cylindrical 
beam  with  an  a-c  surface  current  density.  Upon  apply¬ 
ing  appropriate  boundary  conditions,  the  determlnantal 
equation  was  obtained.  From  this  determlnantal  equa¬ 
tion  the  plasma-frequency  reduction  factor  was  derived. 
To  obtain  the  impedance  reduction  factor,  an  Ideally  thin 
beam  was  established  and  the  thln-beam  theory  was  em¬ 
ployed.  Thus  the  expressions  both  for  the  plasma-fre¬ 
quency  reduction  factor  and  for  the  impedance  reduction 
factor  have  been  derived  and  the  curves  showing  these 
factors  as  a  function  of  the  product  of  beam  thickness 
and  wave  propagation  constant  were  plotted.  (Contrac¬ 
tor's  abstract) 


STA. 06:024 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

ON  THE  PROPERTIES  OF  MATCHED  FILTERS,  by 
D.  W.  Lytle.  June  10,  1957,  182p.  incl.  diagrs.  tables, 
refs.  (Technical  rept.  no.  17)  (Sponsored  jointly  by 
Office  of  Naval  Research,  Signal  Corps,  and  Air  Force 
[Office  of  Scientific  Research]  under  Nonr-22524) 

AD  138007  Unclassified 

Matched  filters  are  defined.  Their  properties  as  opti¬ 
mum  signal  detectors  are  discussed,  and  conditions  are 
enumerated  under  which  matched  filters  are  realizable. 
The  synthesis  procedure  employing  tapped  delay  lines 
allows  the  greatest  adaptability.  Matched  filters  are  ad¬ 
vantageously  used  in  systems  in  which  the  transmitted 
signal  may  be  specified  by  the  system  designer.  The 
quality  of  input  and  output  signal  shapes  Is  measured 
quantitatively  by  the  effective  bandwidth  and  the  ef¬ 
fective  time  duration  T  .  Binary  matched  signals  offer 
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matched  filters,  namely  multiple  band-pass  and  all-pass 
inverse-matched  filters,  are  investigated.  Both  appear 
to  be  inferior  to  tapped-delay-line  matched  filters. 
(Contractor's  abstract,  modified) 


STA.06-.025 

Stanford  U.  [Stanford  Electronics  Labs,]  Calif. 

EFFECTS  OF  IONOSPHERIC  LAYER  TILTS  ON  HIGH- 
FREQUENCY  RADIO  PROPAGATION  (Abstract),  by 
S.  Stein.  [1957]  [l]p.  (Sponsored  Jointly  by  Office  of 
Naval  Research,  Signal  Corps,  and  Air  Force  Office  of 
Scientific  Research  under  [Nonr-22524])  Unclassified 

Presented  at  IRE-URSI  Symposium,  Washington,  D.  C., 
May  22-25,  1957. 

Published  in  I.R.E.  Trans,  of  Professions!  Group  on 
Antennas  and  Propagation,  v.  AP-5:  330-331,  July  1957. 

The  F  layer,  as  is  well  known,  has  a  complex  global  dis¬ 
tribution  of  Ion  density,  m  addition  to  the  conventional 
ionospheric  parameters,  the  F  layer  may  be  further 
characterized  by  an  equivalent  layer  tilt,  a  function  of 
frequency  and  takeoff  angle.  Low  angle  rays  reflected 
from  a  tilted  F  layer  may  propagate  beyond  the  bulge  of 
the  earth,  without  striking  the  ground,  and  illuminate  the 
ionosphere  again.  When  sufficient  ten  density  exists  at 
the  second  illuminated  region,  the  rays  will  propagate  on 
around  the  earth.  A  ray  may  be  reflected  several  times 
before  striking  a  properly  oriented  tilt  so  that  the  sur¬ 
face  of  the  earth  is  illuminated.  These  modes  are  called 

nF  modes,  where  n  is  the  number  of  layer  reflections. 
TV  theory  of  tilt  supported  mode*  ha*  been  sueeessfalty 
applied  to  the  anomalous  propagation  across  the  equator. 
Theoretical  Chapman  layers  and  other  models  are  inves¬ 
tigated  to  find  the  ray  trajectories  and  determine  equiva¬ 
lent  layer  tilts.  These  results  form  the  nucleus  of  a 
prediction  scheme  for  tilt  supported  modes.  The  char¬ 
acteristics  of  multiple-hop  ground  backscatter  were 

Investigated  in  order  to  assist  in  recognition  of  nF  mode 

ground  scatter.  Detection  of  r*F  mode  ground  scatter 
occurs  as  a  consequence  of  geometrical  time-delay 
focusing  and  to  a  lateral  beam  effect.  Under  some  con¬ 
ditions  Peterson's  "minimum-time-delay"  focusing  is 
also  considered.  Comparisons  are  made  between  calcu¬ 
lations  and  experimental  backscatter  records  obtained 
at  the  location  of  Stanford  U.  Tilt  supported  rays  may 
propagate  long  distances  without  the  necessity  of  ground 
reflections  and  without  reentering  the  absorbing  D  region 
except  on  the  last  leg  where  the  earth's  surface  is  il¬ 
luminated.  The  radio  frequency  of  nF  mode  propagation 
is  examined  in  comparison  with  the  conventional  muf. 
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Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

POTENTIAL- MINIMUM  NOISE  IN  THE  MICROWAVE 
DIODE,  by  A.  E.  Siegman  and  D.  A.  Watkins.  July  2, 
1957  [5]p.  incl.  diagrs.  refs.  (Technical  rept.  no.  19) 
(Sponsored  Jointly  by  Office  of  Naval  Research,  Signal 
Corps,  and  Air  Force  [Office  of  Scientific  Research] 
under  Nonr-22524)  AD  136032  Unclassified 

Also  published  in  I.R.E.  Trans,  of  the  Professional 
Group  on  Electron  Devices,  v.  ED-4:  82-86,  Jan.  1957. 

An  analysis  of  the  potential-minimum  region  in  the 
microwave  diode  is  presented  which  predicts  the  amount 
of  noise  convection  current  at  the  potential  minimum 
under  conditions  present  in  guns  of  low-noise  traveling- 
wave  tubes  and  klystrons.  Contrary  to  previous  work  by 
one  of  the  authors,  this  analysis  partially  Includes  the 
effects  of  finite  transit  angle  between  the  cathode  and 
potential  minimum.  The  results  indicate  that  under 
certain  conditions  of  space-charge  limitation,  the  noise 
convection  current  may  be  larger  than  lull  shot  noise, 
whereas  under  other  conditions  reduction  by  as  much 
as  a  factor  of  four  may  be  obtained.  When  the  results 
of  this  work  are  applied  to  the  noise-figure  theory  of 
traveling-wave  tubes  and  klystrons,  it  is  found  that  their 
minimum  obtainable  noise  figure  may  be  in  the  vicinity 
of  4  db  rather  than  the  previously  predicted  6  db  with 
reasonable  cathode  current  densities.  For  very  large 
current  densities  or  low  operating  frequencies,  the 
present  theory  Indicates  that  there  is  no  theoretical 
limit  to  the  minimum  noise  figure  of  such  devices,  in 
agreement  with  the  previous  work.  (Contractor's  ab¬ 
stract) 
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Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

ON  THE  USE  OF  DELAY  LINES  AS  NETWORK  ELE¬ 
MENTS,  by  L.  E.  Franks.  July  29,  1957,  126p.  incl. 
thtgr*.  re?*.  (Technical  r*jA.  no.  \%)  (Sponsored 
Jointly  by  Office  of  Naval  Research,  Signal  Corps,  and 
Air  Force  [Office  of  Scientific  Research]  under  Nonr- 
22524)  AD  138790  Unclassified 

This  study  concerns  the  development  of  analysis  and 
synthesis  techniques  for  networks  containing  idealized 
distributed-constant  elements  in  addition  to  the  usual 
set  of  lumped-constant  elements  having  parameters  R, 

L,  and  C.  The  Idealized  distributed  element  is  taken  to 
be  a  lossless  delay  line  represented  by  the  parameters 

R  and  T.  R  is  the  characteristic  resistance  and  T  U 

o  o 

the  electrical  length  in  terms  of  the  time  delay  between 
terminal  pairs  of  the  delay-line  element.  Networks  con¬ 
sisting  of  delay  lines  and  lumped  elements  are  called 
bne  lumped  oetwrAs  Analysis  procedures  are  duarted 
toward  finding  transfer  functions  for  a  network  containing 
an  arbitrary  interconnection  of  delay  lines  and  lumped 
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elements.  Some  matrix  methods  lor  finding  these  trans¬ 
fer  functions  are  presented.  The  transfer  functions  are 
not  rational  in  the  complex  frequency  variable  and  the 
usual  procedures  for  transient  analysis  are  not  appli¬ 
cable.  A  method  for  transient  analysis  based  on  the 
time-series  representation  is  presented.  A  particularly 
useful  lurm  of  the  time -aeries  representation  is  the  2- 
transform,  a  familiar  mathematical  tool  for  the  analysis 
of  sampled-data  systems.  An  examination  of  the  time- 
domain  and  frequency-domain  response  properties  of 
line-lumped  networks  reveals  some  characteristics  re¬ 
markably  different  from  the  responses  of  lumped-ele¬ 
ment  networks.  These  characteristics  are  used  to  ad¬ 
vantage  in  the  development  of  synthesis  procedures  for 
approximating  a  prescribed  impulse  response  by  z- 
transform  methods.  The  z-transform  methods  are  par¬ 
ticularly  applicable  to  numerically  prescribed  data. 
Special  emphasis  is  given  to  synthesis  of  networks  hav¬ 
ing  impulse  responses  of  limited  time  duration.  (Con¬ 
tractor's  abstract) 


STA.06:028 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

THE  INITIAL  RADIUS  OF  METEORIC  IONIZATION 
TRAILS,  by  L.  A.  Manning.  Aug.  20,  1957,  27p.  incl. 
diagrs.  tables.  (Technical  rept.  no.  22)  (Sponsored 
jointly  by  Office  of  Naval  Research,  Signal  Corps,  and 
Air  Force  [Office  of  Scientific  Research]  under  Nonr- 
22524)  AD  143608  Unclassified 

Also  published  in  Jour.  Geophys.  Research,  v.  63:  181, 
Mar.  1958. 

The  formation  about  the  path  of  a  meteor  of  regions  of 
ionized  and  neutral  atoms  of  meteoric  material  is  in¬ 
vestigated  from  the  viewpoint  of  kinetic  theory.  It  is 
found  that  the  high  initial  velocity  of  the  diffusing  par¬ 
ticles  causes  the  trail  to  quickly  reach  an  "initial  ra¬ 
dius”  from  which  normal  diffusion  then  proceeds.  It 
is  shown  that  the  reflected  signal  may  for  most  pur- 
mses  he  computed  on  the  assumption  that  the  trail 
reaches  this  initial  radius  instantaneously.  The  value 
>f  the  initial  radius  is  approximately  14  mean-free- 
paths;  it  is  thus  greater  for  the  neutral  than  for  the 
ionized  trail.  It  is  shown  that  at  very  high  frequencies 
the  initial  radius  may  reduce  the  amplitude  of  the  re¬ 
turned  signal  from  under-dense  trails  by  as  much  as 
SO  db.  If  heating  is  neglected,  a  is  shown  that  the  ef¬ 
fect  of  initial  radius  on  over-dense  trails  is  marked  at 
the  same  heights  and  frequencies  as  for  under-dense 
trails.  (Contractor's  abstract) 

STA.  06:029 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

THE  ROLE  OF  IONOSPHERIC-LAYER  TILTS  IN  LONG 
RANGE  HIGH-FREQUENCY  RADIO  PROPAGATION,  by 


S.  Stein.  Aug.  20,  1957,  91p.  incl.  illus.  diagrs.  tables, 
refs.  (Technical  rept.  no.  21)  (Sponsored  jointly  by 
Office  of  Naval  Research,  Signal  Corps,  and  Air  Force 
[Office  of  Scientific  Research]  under  Nonr-22524) 

AD  139831  Unclassified 

Long  range  propagation  of  HF  and  VHF  radio  wave  prop¬ 
agation  due  to  horizontal  density  variations  in  the  F- 
layer  has  been  studied  for  various  multiple  reflection 
modes.  The  build-up  of  the  modes  has  been  explained 
in  terms  of  geometrical  time-delay  focusing.  The 
times  of  occurrence,  length  of  individual  occurrence, 
and  direction  of  occurrence  are  related  to  the  struc¬ 
ture  of  the  F-layer  and  scattering  from  the  top  of  the 
E-layer.  Auroral  reflections  and  radar  surveillance 
of  the  auroral  ionization  are  discussed. 


STA. 06:030 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

TRANSISTOR  MEASUREMENTS  USING  THE  INDEFI¬ 
NITE  ADMITTANCE  MATRIX,  by  J.  P.  Paddock?  Aug. 
20,  1957,  27p.  incl.  illus.  diagrs.  tables.  (Technical 
rept.  no.  20)  (Sponsored  jointly  by  Office  of  Naval  Re¬ 
search,  Signal  Corps,  and  Air  Force  [Office  of  Scientific 
Research]  under  Nonr-22524)  AD  142978 

Unclassified 

A  method  in  shown  whereby  four  measurements  made 
directly  on  commercial  bridges  may  be  used  to  find  the 
admittance  parameters  of  a  transistor  in  any  orienta¬ 
tion  common-base,  common-emitter,  or  common-collec¬ 
tor  merely  by  taking  appropriate  sums  of  the  measured 
quantities.  Although  apparently  twelve  short-circuit 
admittances  are  necessary  to  describe  a  transistor  in 
all  three  orientations,  only  nine  of  these  are  unique.  As 
Shown  by  Shekel,  the  nine  quantities  may  be  arranged  in 
a  three-by-three  matrix,  the  Indefinite  admittance  ma¬ 
trix.  This  matrix  may  be  completely  determined  if  only 
four  elements  are  known,  since  the  sum  of  the  elements 
in  any  row  or  column  is  zero.  Some  sets  of  four  ele¬ 
ments  offer  advantages  in  convenience,  accuracy  in 
measurement,  and  accuracy  in  determining  the  indefinite 
admittance  matrix.  The  set  of  four  elements  which  is 
superior  in  most  circumstances  is  specified  for  junction 
transistors,  Instruments  and  circuit  arrangements  ior 
measuring  the  admittance  parameters  at  r-f  are  de¬ 
scribed.  (Contractor's  abstract) 

STA. 06:031 

Stanford  U.  Stanford  Electronics  labs.,  Calif. 

MOTION  OF  SPORADIC-E  PATCHES  DETERMINED 
FROM  HIGH  FREQUENCY  BACKSCATTER  RECORDS, 
by  C.  Clark.  Sept.  18,  1957,  106p.  incl.  illus.  diagrs. 
tables,  refs.  (Technical  rept.  no.  24)  (Sponsored  jointly 
by  Office  of  Naval  Research,  Signal  Corps,  and  Air 
Force  [Office  of  Scientific  Research)  under  Nonr-22524) 
AD  143606  Unclassified 
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Hie  results  are  presented  from  a  study  to  observe 
average  behavior  of  Sporadic-E,  Eg,  derived  from  a 

continuous  3-yr  back-scatter  record.  The  lifetime  of 
the  2700  Eg  patches  observed  varied  from  a  few  minutes 

to  10.5  hr  with  a  mean  vaiue  of  3  hr.  Every  patch  was 
examined  for  motion,  and  plots  of  251  cases  were  made. 
Speed  and  direction  distributions  are  presented  with 
geographic,  diurnal,  and  seasonal  occurrence  informa¬ 
tion.  The  speed  distribution  is  peaked  at  250  km/hr 
with  a  range  from  iess  than  100  to  1000  km /hr.  Motion 
is  predominantly  west.  Speeds  are  found  to  agree  gen¬ 
erally  with  measurements  of  meteor  trail  drift  and 
apparent  ionospheric  motion  measured  by  radio  fading 
methods.  Supporting  evidence  of  the  reality  of  the  ob¬ 
served  motion  was  obtained  from  vertical-incidence 
sounding  equipment.  Speed  and  directional  variation 
of  moving  patches  showed  small  systematic  annual  and 
diurnai  variations  with  maximum  speeds  occurring  in 
summer  and  winter.  A  larger  fraction  of  the  patches 
moved  at  night  and  in  winter.  A  measure  of  speed 
change  with  height  of  occurrence  of  the  Eg  patch  is  ob¬ 
tained  with  an  average  value  of  19  km/hr  speed  increase 
per  km  increase  in  height.  The  Eg  appears  more  patchy 

when  viewed  iooklng  south  and  west  from  Stanford. 
Evidence  against  Eg  formation  and  motion  by  thunder¬ 
storms  or  electromagnetic  radiation  is  presented.  Eg 

formation  and  motion  is  related  to  turbulence  and  winds. 
(Contractor's  abstract) 


STA.06:032 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

A  STATISTICAL  STUDY  OF  TRANSISTOR  HIGH- 
FREQUENCY  EQUIVALENT  CIRCUITS,  by  R.  L. 
Walker.  Sept.  20,  1957,  83p.  incl.  diagrs.  tables,  refs. 
(Technical  rept.  no.  23)  (Sponsored  jointly  by  Office  of 
Naval  Research,  Signal  Corps,  and  Air  Force  [Office 
of  Scientific  Research]  under  Nonr-22524) 

AD  145430  Unclassified 

An  experiment  performed  upon  statistically  significant 
numbers  of  transistors  is  described.  Its  purpose  was 
to  evaluate  the  efficacies  of  a  number  of  high-frequency 
equivalent  circuits  by  comparing  directly  for  each  indi¬ 
vidual  transistor  the  numerical  values  of  selected 
quadripole  parameters  obtained  by  measurement  and 
by  means  of  the  equivalent  circuits  under  scrutiny. 

For  a  group  of  93  alloy  junction  Ge  transistors  and  a 
group  of  47  surface-barrier  Ge  units,  the  percentage 
of  error  was  obtained  for  high-frequency  values  of 
common  base  Gu,  lYjjl,  lY^I  and  G22  derived  from 

the  equivalent  circuit  and  compared  with  values  de¬ 
termined  by  direct  bridge  measurement.  The  means, 
standard  deviations,  and  form  of  distribution  of  these 
error  percentages  were  studied.  A  simple  equivalent 
circuit  coupled  with  a  moderately  complex  rational 
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approximation  for  the  frequency  dependence  of  aipha 
produced  about  10%  errors  in  the  prediction  of  the  4  high- 
frequency  factors.  A  simpler  alpha  expression  resulted 
in  25%  errors,  but  more  sophisticated  expressions 
offered  no  improvement  in  results.  The  simple  equiva¬ 
lent  circuit  was  established  as  a  valuable  link  between 
transistor  device  parameters  and  the  quadripole  param¬ 
eters.  New  methods  were  developed  for  the  determina¬ 
tion  of  the  base  spreading  resistance,  the  collector  de¬ 
pletion  layer  capacitance,  and  the  aipha  generator  cut¬ 
off  frequency. 


STA.06:033 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

ELECTRON  TRAJECTORIES  IN  THE  BACKWARD- 
WAVE  OSCILLATOR,  by  J.  W.  Gewartowski.  Oct.  29, 
1957,  55p.  incl.  ilius.  diagrs.  refs.  (Technical  rept. 
no.  25)  (Sponsored  jointly  by  Office  of  Naval  Research, 
Signal  Corps,  and  Air  Force  [Office  of  Scientific  Re¬ 
search]  under  Nonr-22524)  AD  144456  Unclassified 

Results  are  presented  of  an  experimental  study  of  the 
spent  beam  of  a  backward-wave  oscillator.  The  instan¬ 
taneous  velocity  and  current  of  the  spent  beam  are  meas¬ 
ured  using  a  velocity  analyzer  built  onto  the  collector 
of  a  scaled  80-mc  backward-wave  oscillator.  The  tube 
employs  a  sheet  beam  and  Interdigital  line,  twelve  ft 
iong.  It  is  designed  to  be  representative  of  iarge-space- 
charge  tubes.  The  measured  trajectories  of  the  spent 
beam  are  examined  to  deduce  the  mechanism  of  interac¬ 
tion  between  the  beam  and  the  circuit  along  the  whole 
length  of  the  tube.  It  is  found  that  the  level  of  oscillation 
is  determined  by  nonlinear  effects  in  the  convection 
current.  Finally,  the  mechanism  of  r-f  output  efficiency 
saturation  at  high  beam  currents  is  found  to  be  caused 
by  electrons  which  fall  back  in  phase  from  a  retarding 
to  an  accelerating  circuit  field.  (Contractor's  abstract) 


STA. 06:034 

Stanford  U.  Stanford  Electronics  labs.,  Calif. 

THEORY  OF  C-W  SOLID  STATE  MASERS,  by  P.  N. 
Butcher.  Dec.  15,  1957,  125p.  inci.  iilus.  refs.  (Techni¬ 
cal  rept.  no.  155-1)  (Sponsored  Jointly  by  Office  of 
Naval  Research,  Signal  Corps,  and  Air  Force  [Office  of 
Scientific  Research]  under  [Nonr-22524]  and  DA  33-039- 
sc-73178)  AD  150860  Unclassified 

Attention  was  directed  toward  several  aspects  of  the 
theory  of  CW  solid  state  masers  which  use  crystals  con¬ 
taining  paramagnetic  ions  as  the  active  material.  There 
are  6  relaxation  parameters  which  are  of  prime  signifi¬ 
cance.  The  required  pump  power  is  determined  by  the 
product  of  the  spin-spin  and  spin-lattice  relaxation 
times  for  the  pump  transition.  Contribution  to  the  cavity 
Q  (at  the  signal  frequency)  from  the  paramagnetic  ions 
is  inversely  proportional  to  the  spin-spin  relaxation  time 


>  783  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


STA. 06:035  -  STA.06:037 


for  the  signal  transition.  The  value  Is  negative  if  a 
relaxation  parameter  called  the  pump  relaxation  time 
ratio  Is  sufficiently  great,  and  consequently  the  cavity 
Q  Is  negative  if  the  ohmic  iosses  are  sufficiently  small. 
The  large-signal  characteristics  of  a  maser  are  con¬ 
trolled  by  the  product  of  the  spin-spin  and  spin-iattlce 
relaxation  times  for  the  signai  transition  and  the  pro¬ 
duct  of  the  pump  relaxation  time  ratio  and  a  sixth 
relaxation  parameter  called  the  signai  relaxation  time 
ratio.  Cavity  maser  amplifiers  have  a  constant  root- 
galn-fractional -bandwidth  product.  An  analysis  was 
made  of  the  noise  in  a  maser,  In  which  the  Ions  are 
treated  quantum -mechanically  and  the  electromagnetic 
field  Is  treated  classically.  The  noise  parameter  of  a 
1-port  cavity  maser  is  equai  to  the  ratio  of  the  modulus 
of  the  cavity  Q  in  the  presence  of  the  paramagnetic  ions 
to  the  cavity  Q  in  the  absence  of  the  paramagnetic  ions. 
Noise  parameter  of  a  2-port  cavity  maser  Is  always 
greater  than  that  of  a  1-port  cavity  maser  with  the  same 
cavity  Q  in  the  presence  of  the  paramagnetic  ions. 
Energy-ievei  diagrams  for  the  chromium  ions  In  cobalt- 
diluted  potassium  chroml-cyanide,  for  various  directions 
of  the  magnetic  field,  are  given  in  an  appendix. 
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Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

SIMULTANEOUS  ASYNCHRONOUS  OSCILLATIONS  IN 
CLASS-C  OSCILLATORS,  by  M.  1.  Diaman  andW.  A. 
Edson.  Oct.  7,  1957,  rev.  Jan.  2,  1958  [9]p.  incl. 
diagrs.  (Technical  rept.  no.  42)  (Sponsored  Jointly  by 
Office  of  Naval  Research,  Signal  Corps,  and  Alt  Force 
[Office  of  Scientific  Research]  under  Nonr-22510  and 
[Nonr-22524])  AD  203097  Unclassified 

Also  published  in  Proc.  Inst.  Radio  Engineers,  v.  46: 
695-WD3,  May  1658. 

Consideration  is  given  to  simultaneous  asynchronous 
oscillations  in  systems  having  a  moving  reference  point. 
The  system  chosen  for  study  Is  a  Class-C  pentode  oscil¬ 
lator.  it  Is  shown,  both  analytically  and  experimentally, 
that  self-starting  asynchronous  oscillations  are  attain¬ 
able  in  such  a  system.  Transient  and  steady-state  solu¬ 
tions  are  obtained  for  the  Ciass-C  oscillator  containing 
one  and  two  degrees  of  freedom.  The  method  of  analysis 
employed  Is  that  of  equivalent  linearisation  as  described 
by  Kryioff  and  Bogoiulboff.  The  existence  of  asynchro¬ 
nous  oscillations  Is  also  explained  by  the  phenomenon 
of  negative  discrimination.  (Contractor's  abstract) 
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Stanford  U.  [Stanford  Electronics  Labs.]  Calif. 

THE  GEOMETRY  OF  AURORAL  COMMUNICATIONS, 
by  R.  L.  Leadabrand  and  I.  [W.]  Yabroff.  [>958]  [8]p. 
Incl.  diagrs.  refs.  (Sponsored  Jointly  by  Office  of  Naval 


Research,  Signai  Corps,  and  Air  Force  [Office  of  Scien¬ 
tific  Research]  under  [Nonr-22524])  Unclassified 

Presented  at  IRE-URSI  Symposium,  Washington,  D.  C., 
Apr.  30-May  3,  1956. 

Abstract  published  in  I.P..E,  Trans,  of  Professional 
Group  on  Antennas  and  Propagation,  v.  AP-5:  154, 

Jan.  1957. 

Published  In  I.R.E.  Trans,  of  Professional  Group  on 
Antennas  and  Propagation,  v.  AP-6:  80-87,  Jan.  1958. 

As  early  as  1939,  radio  amateurs  found  auroral  Ioniza¬ 
tion  useful  for  communication  purposes.  Such  Ionization 
makes  hf  and  vhf  propagation  possible  over  paths  as 
great  as  several  hundred  kilometers  when  other  more 
normai  ionospheric  propagation  modes  do  not  exist.  The 
geometry  of  reflection  Is  Investigated  for  a  variety  of 
transmitter  locations  based  upon  the  assumption  of  spec¬ 
ular  reflection  from  columnar  Ionization  aligned  with 
the  earth's  magnetic  field  lines.  The  results  of  the  In¬ 
vestigations  outline  the  region  of  useful  auroral  ioniza¬ 
tion  and  the  regions  on  the  earth  within  which  the  auroral 
propagation  Is  possible.  The  probability  has  been  de¬ 
termined  of  obtaining  propagation  from  a  particular  trans¬ 
mitter  location  to  any  receiver  location  within  the  region 
of  propagation.  These  geometrical  studies  allow  the 
communicator  to  predict  the  most  useful  transmitter 
and  receiver  locations  In  utilizing  auroral  Ionization  for 
communication  purposes.  The  studies  also  may  suggest 
methods  of  minimizing  the  effects  of  auroral  propaga¬ 
tion  when  it  is  considered  a  detrimental  propagating 
mode,  lot  example,  when  it  results  in  undesirable  multi¬ 
path  effects.  (Contractor’s  abstract) 
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FERRITE  ATTENUATORS  FOR  TRAVELING-WAVE 
TUBES,  by  L.  C.  Bacon.  Feb.  11,  1958,  175p.  Inch 
diagrs.  refs.  (Technical  rept.  no.  26)  (Sponsored  Jointly 
by  Office  of  Naval  Research,  Signai  Corps,  and  Air  Force 
[Office  of  Scientific  Research]  under  Nonr-22524) 

AD  153715  Unclassified 

Several  ways  of  employing  ferrites  in  traveling-wave- 
amplifler  attenuator  systems  are  evaluated.  The  proper¬ 
ties  of  conventional  attenuators  are  reviewed  with  special 
attention  given  to  the  interrupted-circuited  type.  The 
phenomenon  of  nonreclprocai  absorption  In  the  region  of 
resonance  for  a  gyromagnetic  material  Is  considered,  in 
a  discussion  of  the  experiments  with  the  use  of  ferrites 
In  conjunction  with  TWTs,  several  difficulties  are 
pointed  out,  including  dielectric  ioading,  beam  defocuslng, 
and  alteration  of  circuit  phase  velocity.  Suggestions  for 
ameliorating  the  conditions  are  given.  A  modified  version 
of  S.  E.  Miller's  coupied-mode  theory  Is  employed  to 
study  2  methods  of  utilizing  nonreclprocai  coupled  helices 
with  ferrites  based  above  resonance.  A  description  is 
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given  of  the  design  and  operation  of  a  high  power  circuit  devices,  a  need  has  arisen  for  design  data  applicable 

or  a  traveling-wave  amplifier  circuit  that  uses  a  ferrite  to  these  cases.  Data  are  presented  on  space-charge- 

attenuator.  Comparison  is  made  with  the  performance  limited  flow,  applicable  to  the  design  of  convergent 

of  a  severed  circuit  attenuator.  The  general  character-  Pierce  guns  for  strip  beams.  The  nonthermal  case  is 

lstics  of  the  ferrite  attenuators  are  briefly  discussed.  treated  first,  In  order  to  lay  the  foundation  for  the  ther¬ 

mal  case  which  follows.  This  treatment  allows  calcula¬ 
tion  of  the  trajectory  of  strip  beam  with  zero  emission 

STA.06.038  velocity  and  includes  a  provision  for  taking  into  account 

the  effect  of  the  anode  lens.  A  first-order  analysis  of 

Stanford  U.  Stanford  Electronics  Labs.,  Calif.  the  effects  of  initial  transverse  velocities  is  presented, 

following  the  method  of  Cutler  and  Hines.  The  results 
MULTI-STAGE,  NARROW-BAND  AMPLIFIERS  indicate  that  the  beam  trajectory  can  be  calculated,  in- 

EMPLOYING  NONUNILATERAL  ELECTRON  DEVICES,  eluding  the  effects  of  both  space  charge  and  thermal 

by  M.  Lim.  Feb.  11,  1958,  108p.  lncl.  diagrs.  refs.  velocities.  Hie  general  nature  of  the  results  is  the  same 

(Technical  rept.  no.  27)  (Sponsored  jointly  by  Office  of  as  in  the  pencil-beam  case,  i.e.,  the  beam  becomes 

Naval  Research,  Signal  Corps,  and  Air  Force  [Office  of  thicker  at  points  of  high  convergence,  and  the  point  of 

Scientific  Research]  under  Nonr-22524)  AD  157096  minimum  thickness  is  shifted  toward  the  cathode.  The 

Unclassified  theoretical  results  are  applied  to  an  example  taken  from 

an  experimental  tube.  The  nonthermal  strip-beam  analy- 
An  investigation  was  undertaken  to  formulate  a  method  sis  can  be  applied  under  certain  conditions  to  the  case  of 

for  the  design  of  multi-stage,  narrow-band,  transistor  a  convergent  hollow  beam,  and  design  data  for  this  case 

amplifiers.  Toward  this  objective,  a  complete  analysis  are  presented.  (Contractor's  abstract) 

was  undertaken  of  the  transducer  gain  of  a  multi-stage, 
narrow-band,  iterative  amplifier  employing  2-termlnal 
Interstages  with  ideal  coupling  transformers,  and  the  STA. 06:040 

transducer  gain  of  the  amplifier  subsequently  optimized 

with  respect  to  the  input  and  output  terminations  and  Stanford  U.  Stanford  Electronics  Labs.,  Calif, 

the  Interstage  networks  of  the  amplifier.  The  optimum 

transducer  gain  of  the  amplifier  was  expressed  in  terms  GAIN,  BANDWIDTH,  AND  NOISE  CHARACTERISTICS 

cl  an  amplifier  design  parameter  y,  It  is  shown  that  y  OF  TOE  VAT.IABLF.-T  ACAMFTF.I-  AMI  IIHFR,  by 

is  directly  related  to  the  conductance  level  of  the  ampli-  H.  Heffner  and  G.  Wade.  Feb.  26,  1958,  32p.  lncl.  diagrs. 

fier.  A  general  design  method  for  multi-stage  narrow-  (Technical  rept.  no.  28)  (Sponsored  jointly  by  Office  of 

band  amplifiers  employing  general  2-port  active  de-  Naval  Research,  Signal  Corps,  and  Air  Force  Office  of 

vices  was  formulated,  with  the  general  design  criteria  Scientific  Research  under  Nonr-22524)  AP  153170 

that,  for  an  amplifier  employing  Inherently  stable,  ac-  Unclassified 

tive  devices,  the  amplifier  so  designed  should  develop 

maximum  transducer  power  gain;  for  an  amplifier  em-  Also  published  in  Jour.  Appl.  Phys.,  v.  29:  1321-1331, 

ploying  potentially  unstable  active  devices,  the  ampli-  Sept.  1958. 

fier  so  designed  should  develop  optimum  transducer 

power  gain  with  a  certain  prescribed  margin  of  stability.  The  variable  parameter  (or  parametric)  principle  of 

The  stability  margin  for  the  amplifier  is  related  to  y,  or  amplification  is  characterized  by  a  typical  arrangement 

the  conductance  level  of  the  amplifier.  The  control  of  in  which  a  variable  energy-storage  element,  such  as  an 

the  stability  of  the  amplifier  is  effected  through  appro-  inductor  or  a  capacitor,  is  suitably  coupled  to  two  res- 

prlaU  choice  o<  V .  Experimental  evldcw*  obtai-vcd  joan*  circuit,  u  the  «alue  cl  the  cwrgy -storage  tl»- 

from  actual  amplifier  performance  Indicates  favorably  ment  Is  made  to  vary  in  the  proper  way,  energy  is  fed 

the  validity  of  the  theoretical  formulations.  from  the  source  which  drives  the  element  (that  is,  the 

pump)  to  the  fields  of  both  the  resonant  circuits.  This 
paper  describes  the  behavior  relative  to  gain,  band- 

STA.06:039  width  and  noise  of  this  type  of  amplifier.  Specifically, 

it  is  shown  that  to  Increase  gain,  the  Q  of  one  of  the 

Stanford  U.  Stanford  Electronics  Labs.,  Calif.  resona..t  circuits,  the  one  commonly  called  the  idling 

cirtuit,  must  be  increased  or  the  variation  in  the  vari- 

THERMAL-VELOCITY  EFFECTS  IN  TWO-DIMEN-  able  reactance  must  be  Increased.  The  bandwidth  is 

SIONAL  ELECTRON  BEAMS,  by  C.  B.  Crumly.  Feb.  25,  inversely  proportional  to  this  Q  and  to  the  voltage  gain. 

1958,  49p.  incl.  illus.  tables,  refs.  (Technical  rept.  no.  Hence,  for  high  gain,  the  amplifier  is  normally  a  narrow- 

457-2)  (Sponsored  jointly  by  Office  ot  Naval  hesearch,  band  device.  One  ot  the  most  Important  source's  ol  noise 

Signal  Corps,  and  Air  Force  [Office  of  Scientific  Re-  is  the  thermal  noise  originating  in  the  Idling  circuit, 

search]  under  [Nonr-22524]  and  DA  36-039-sc-73178)  However,  in  principle  this  source  can  be  reduced  in- 

AD  I5v576  Unclassified  definitely  by  making  Hie  idling  frequency  xppeoxch  the 

pumping  frequency  or  by  artificially  cooling  the  idling 

Because  oi  die  growing  importance  of  two-dimensional  circuit.  In  this  fashion  very  low  noise  figures  should  be 

sheet  or  strip  beams  and  hollow  beams  in  microwave  possible.  The  parametric  principle  can  also  be  applied 
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to  producing  frequency  conversion  with  large  conversion 
gain.  The  appendix  presents  the  expressions  for  gain, 
bandwidth  and  noise  figure  for  this  application.  The 
behavior  of  the  converter  relative  to  gain,  bandwidth 
and  noise  is  quite  similar  to  that  of  the  amplifier. 
(Contractor's  abstract) 
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OBLIQUE  ECHOES  i'ROM  OVER-DENSE  METEOR 
TRAILS,  by  L.  A.  Manning.  Feb.  28,  1958,  20p.  incl. 
diagrs.  (Technica.  rept.  no.  29)  (Sponsored  jointly  by 
Office  of  Naval  Research,  Signal  Corps,  and  Air  Force 
[Office  of  Scientific  Research]  under  Nonr-22524) 

AD  157095  Unclassified 

Ray  paths  are  computed  for  waves  refracted  by  meteor 
trails  having  a  Gaussian  radial  distribution  of  ionization 
density.  From  the  spreading  of  initially  parallel  rays 
as  they  pass  through  the  trail,  a  measure  of  reflected 
signal  intensity  versus  scattering  angle  is  obtained;  the 
results  are  presented  in  polar  scattering  diagrams, 
valid  in  the  limit  of  large  trail  size.  Equivalence  theo¬ 
rems  art  dtrivtd  relating  both  intensity  and  scattering 
angle  for  rays  Incident  upon  the  trail  at  an  arbitrary 
angle  to  the  intensity,  and  scattering  angle  for  rays 
incident  ir.  the  plane  normal  t_  the  trail  Curves  are 
presented  showing  the  dependence  of  echo  duration  of 
forward-scatter  angle  with  trail  orientation  as  parame- 
2 

ter;  it  is  found  that  the  sec  0  law  developed  for  under- 
dense  trails  applies  to  over-dense  trails  only  if  the 
plane  of  propagation  contains  the  trail  axis.  If  not,  the 
effective  secant  exponent  may  be  as  small  as  0.3.  The 
theory  is  compared  with  McKinley  and  McNamara’s 
duration  measurements.  It  is  found  that  although  the 
general  agreement  is  satisfactory,  the  details  of  their 
experimental  results  depend  on  the  way  that  winds 
change  the  trail  orientation.  The  ray  theory  is  also 
compared  with  Keitel's  wave  theory  solution.  Unfortun¬ 
ately  he  cculdiwt  get  wave  solutions  for  dense  trails 
of  age  greater  than  0.357%  of  the  minimum  echo  dura¬ 
tion.  Even  so  the  ray  solutions  agree  with  Keitel's  re¬ 
sults  for  scatter  angles  up  to  155‘,  thus  including  all 
angles  available  to  ground  based  stations.  (Contrac¬ 
tor's  abstract) 
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INVESTIGATION  Of  THE  TRAHSYFRSF-Flf  l-t) 
KLYSTRON,  by  B.  Fank.  Mar.  10,  1958,  79p.  incl. 
illus.  (Technical  rept.  no.  305-1)  (Sponsored  jointly 
by  Office  of  Naval  Research,  Signal  Corps,  and  Air 
Force  [Office  of  Scientific  Rr-.earch]  under  [Nonr- 
22524])  AD  159571  Unclassified 


A  theoretical  and  experimental  investigation  was  made 
of  the  noise  characteristics  of  a  transverse-field  tube. 
The  transverse-field  klystron  was  chosen  as  the  sim¬ 
plest  type  of  such  tube  for  the  investigation.  A  theory 
of  operation  was  developed  which  includes  expressions 
for  tube  transconductance,  beam  loading,  and  noise  fig¬ 
ure.  Three  low-frequency  experimental  klystrons  were 
built  to  test  the  theory.  The  ftmdamental  beam  noise  in 
a  transverse-field  tube  is  due  to  two  independent 
sources:  (1)  the  transverse  velocity  fluctuations,  and 
(2)  the  transverse  displacement  fluctuations.  Theoreti¬ 
cal  calculations  using  these  two  noise  sources  give  rel¬ 
atively  good  agreement  with  experimental  results.  Al¬ 
though  the  experimental  tubes  were  not  low  noise  tubes, 
their  agreement  with  the  theory  indicates  the  possibili¬ 
ty  that  transverse-field  klystrons  can  be  designed  to 
have  low  noise  figures.  (Contractor's  abstract) 
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MICROWAVE  INTERACTION  OF  ELECTRON  BEAMS 
AND  NON-PROPAGATING  PERIODIC  STRUCTURES, 
by  J.  A.  Ruetz.  Mar.  27,  1958,  145p.  incl.  diagrs.  refs. 
(Tt  ebnital  tvpl.  w.  3u)  (SpuiiSuTed  jointly  by  uffttt 
of  Naval  Research,  Signal  Corps,  and  Air  Force  [Office 
of  Scientific  Research]  under  Nonr-22524)  AD  156783 

Unluiitlcd 

The  possibility  of  obtaining  gain  in  periodic  nonprop¬ 
agating  structures  is  investigated.  The  analysis  uses 
an  equivalent  circuit  representation  of  the  microwave 
structure.  The  electron  beam  is  assumed  to  flow 
through  constant-field  gaps  followed  by  field-free  drift 
regions.  The  gap  voltage  is  associated  with  2  different 
voltages  of  the  equivalent  circuit.  One  case  assumes  that 
the  gap-voltage  is  the  voltage  appearing  across  a  part 
of  the  shqnt  branch  of  the  equivalent  circuit  while  the 
other  case  assumes  that  the  gap- voltage  is  the  voltage 
across  part  of  the  series  branch  of  the  equivalent  cir¬ 
cuit.  By  making  TWT  approximations,  one  case  reduces 
to  a  Bernier  type  analysis  while  the  other  case  uses  a 
pierce  type  analysis.  Various  approximations  to  the 
characteristic  equations  are  discussed,  and  regions  of 
validity  of  these  approximations  are  investigated.  The 
equations  expressing  the  excitation  conditions  are  de¬ 
rived  in  terms  of  the  characteristic  roots  for  the  2  types 
of  representations.  Expressions  are  derived  relating 
the  microwave  structure  to  the  equivalent  circuit. 
Measurement*  „r  calculations  are  periormttl  u>  Wit  ml 
crowave  structure  to  determine  the  circuit  parameters. 

A  calculation  for  a  folded  rectangular  waveguide  struc¬ 
ture  including  initial  modulation  conditions  is  presented. 
17*  gain  le  found  U  be  very  dependent  upon  th.  termi¬ 
nating  impedance  of  the  structure. 
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AN  APPLICATION  OF  THE  THEORY  OF  GAMES  TO 
RADAR  RECEPTION  PROBLEMS,  by  N.  J.  Nilsson. 

Apr.  21,  1958,  108p  inci.  diagrs.  refs.  (Technical  rept. 
no.  704-1)  (Sponsored  jointly  by  Office  of  Naval  Re¬ 
search,  Signal  Corps  and  Air  Force  [Office  of  Scientific 
Research]  under  Nonr-22524)  AD  203099 

Unclassified 

Presented  at  IRE  National  Convention,  New  York,  Mar. 
23-26,  1959. 


appropriate  to  many  radar  situations  than  the  customary 
squared  error.  On  these  premises,  receivers  are  de¬ 
signed  for  several  types  of  tarnts.  The  principal  part 
of  these  receivers  is  the  posteriori  probability  density 
computer  which  utilizes  delay  lines  and  relatively  short 
duration  ii., pulse- response  matched  filters  to  obtain  cor¬ 
relation  between  the  transmitted  and  received  signals 
over  a  much  ionger  period.  A  bonus  feature  of  some  of 
the  derived  receivers  is  the  simultaneous  solution  of 
both  the  detection  and  estimation  problems.  Finally, 
the  performance  of  the  Bayes  receiver  in  terms  of  aver¬ 
age  risk,  which  is  measured  by  the  Monte  Carlo  method, 
is  discussed.  (Contractor's  abstract) 


Also  published  in  I.R.E.  National  Convention  Record, 


130-140,  1959. 


An  investigation  revealed  that  radar  reception  in  the 
presence  of  jamming  noise  contains  the  elements  of  a 
conflict  situation  and  is  therefore  a  problem  in  the  theo¬ 
ry  of  games.  The  radar  operators  are  constrained  to  a 
certain  average  power  and  a  matched  filter  is  the  radar 
receiver.  The  design  variable  for  the  radar  operators 
is  the  shape  of  the  power  spectral  density  function.  The 
jammers,  also,  may  choose  a  power  spectral  density 
function  subject  to  an  average  power  limitation.  These 
spectral  shapes  comprise  the  strategies  for  both  teams 
in  a  game.  Various  criteria  of  performance  of  the  ra¬ 
dar  are  determined  by  the  spectral  shapes  chosen  by 
each  team.  These  criteria— the  output  signal-to-nolse 
ratio,  the  mean  square  range  error,  and  the  mean 
square  velocity  error— are  each,  in  turn,  made  the 
payoff  function  of  the  game.  Ana'vsis  of  each  of  these 
games  reveals  optimum  spectral  shapes  from  the  point 
of  view  of  both  the  jammers  and  the  radar  operators. 
When  signal-to-noise  ratio  is  the  payoff  function,  con¬ 
stant-density,  band-limited  spectra  are  optimum  for 
both  teams.  The  optimum  spectra  associated  with  the 
other  two  payoff  functions  are  discovered  after  finding 
a  method  to  simplify  the  resulting  games.  (Contrac¬ 
tor's  abstract) 
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EXTERNAL-CIRCUIT  TRAVELING-WAVE  AMPLIFI¬ 
ERS,  by  G.  A.  Loew.  Apr.  21,  1958,  157p.  inci.  ilius. 
diagrs.  tables,  refs.  (Technical  rept.  no.  34)  (Sponsored 
jointly  by  Office  of  Navai  Research,  Signal  Corps,  and 
Air  Force  [Office  of  Scientific  Research]  under  Nonr- 
22524)  AD  159573  Unclassified 

Research  is  concerned  with  the  study  of  external-cir¬ 
cuit  traveling-wave  amplifiers.  The  inspection  of  the 
propagation  and  interaction  characteristics  of  various 
lumped  and  distributed  filter  circuits  points  to  3  poten¬ 
tial  slow-wave  structures  for  wide-band  amplifier  op¬ 
eration:  (1)  lumped  filter  networks  of  the  bandpass  type 
using  negative-mutual  inductive  coupling  between  sec¬ 
tions,  (2)  simultaneously  loaded  and  grounded  helices, 
and  (3)  single-ended  ioaded  helices.  The  theory,  de¬ 
sign,  construction,  and  operation  of  each  of  these  struc¬ 
tures  is  investigated.  Considerable  experimental  evi¬ 
dence  is  given  to  demonstrate  the  possibilities  as  well 
as  the  limitations  of  these  circuits  with  regard  to  size, 
interaction  impedance,  matching,  bandwidth,  attenuation, 
and  gain.  The  results  are  examined  in  the  light  of  ex¬ 
isting  traveling-wave  tube  theory.  Amplifier  operation 
is  obtained  in  the  region  between  150  and  500  me  with 
relative  bandwidths  up  to  50%  and  average  gains  up  to 
25  db.  A  method  is  presented  to  design  attenuation  in 
the  form  of  resistance  paper  applied  onto  the  circuits. 
Experimental  verification  of  this  method  is  included. 


BAYES  ESTIMATION  OF  RADAR  SIGNAL  PARAM¬ 
ETERS,  by  J.  E.  Keigler.  Apr.  21,  1958,  67p.  inci. 
diagrs.  refs.  (Technical  rept.  no.  35)  (Sponsored 
jointly  by  Office  of  Naval  Research,  Signal  Corps,  and 
Air  Force  [Office  of  Scientific  Research]  under  Nonr- 
22524)  AD  160470  Unclassified 

The  concepts  of  statistical  decision  theory  are  applied 
to  the  problem  of  evaluating  the  parameters  of  a  re¬ 
turned  radar  signal  immersed  in  noise,  these  parame¬ 
ters  being  related  to  he  properties  of  the  target.  It  is 
sh  nvn  that  the  Bayes  estimation  procedure  is  the  logi¬ 
cal  procedure  to  use  in  a  practical  radar  system  and 
that  the  bounded  absolute  error  loss  function  is  more 
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THE  HEUTRON  OSCILLATOR,  by  G.  Wada.  Apr.  21, 
1958.  90p.  inci.  diagrs.  refs.  (Technical  rept.  no.  3i) 
(Sponsored  Jointly  by  Office  of  Naval  Research,  Signal 
Corps,  and  Air  Force  [Office  of  Scientific  Research] 
under  Nonr-22524)  AD  159570  Unclassified 

Also  published  in  Proc.  Inst.  Radio  Engineers,  v.  46: 
1700-1705,  Oct.  i958. 
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The  theoretical  and  experimental  behavior  of  the  heli- 
tron  oscillator  was  investigated.  Basically  the  tube 
utilizes  Harris-flow  focusing;  the  beam  travels  in  a  hel¬ 
ical  path  in  which  die  centrifugal  force  on  the  electron 
is  balanced  by  an  inward  electric-field  force.  The  prin¬ 
cipal  feature  of  this  device,  as  distinguished  from  the 
Russian  spiratron,  is  that  interaction  between  the  beam 
and  circuit  is  such  that  gain  in  circuit  field  is  obtained 
at  the  expense  of  change  in  potential  energy  of  the  beam. 
Experimental  data  on  the  3  tubes  indicated  continuous 
voltage  tuning  from  1.2  to  2.4  kmc  with  an  accompany¬ 
ing  change  in  tuning  voltage  of  from  650  to  1700  v. 

Power  output  was  in  the  vicinity  of  1  to  10  mw;  and 
start-oscillation  current  was  approximately  0.4  ma  for 
a  structure  4  in.  long. 
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INTERSTAGES  FOR  TRANSISTOR  VIDEO  AMPLIFIERS, 
by  J.  J.  Spllker.  Apr.  21,  1058,  130p.  lncl.  dlagra.  refs. 
(Technical  rept.  no.  33)  (Sponsored  Jointly  by  Office  of 
Naval  Research,  Signal  Corps,  and  Air  Force  [Office 
of  Scientific  Research]  under  Nonr-22524)  AD  161327 

Unclassified 

This  study  presents  a  method  of  designing  interstages 
for  transistor  video  amplifiers.  The  transistors  are 
represented  by  the  hybrid-pt  equivalent  circuit  The 
problem  of  designing  interstages  is  shown  equivalent 
to  the  problem  of  synthesizing  a  transfer  impedance 
function  proportional  to  the  stage  gain  where  the  result¬ 
ing  Interstage  network  must  have  certain  specified  ter¬ 
minating  impedances.  These  terminating  impedances 
represent  the  effects  of  the  transistors.  The  Interstage 
synthesis  technique  developed  emphasizes  the  impor¬ 
tance  of  the  Interstage  using  a  limited  number  of  ele¬ 
ments  and  providing  a  satisfactory  gain-bandwidth  prod¬ 
uct.  Actual  synthesis  need  never  be  completed  until  it 
is  certain  a  satisfactory  gain-bandwidth  -product  can  be 
obtained  with  a  given  method  of  realization.  Interstages 
synthesized  using  this  Interstage  synthesis  technique 
compare  favorably  with  previously  developed  inter¬ 
stages.  A  set  of  general  theoretical  limitations  on  gain- 
bandwidth  product  have  been  derived.  Specific  limita¬ 
tions  have  been  developed  for  two  and  three-terminal 
.nterstages,  and  it  has  been  found  quite  Important  to 
Specify  whether  or  not  transformers  are  allowed.  The 
use  of  these  limitations  has  required  the  derivation  of 
a  new  more  general  resistance  Integral  theorem.  (Con¬ 
tractor's  abstract) 


(Technical  rept.  no.  32)  (Sponsored  jointly  by  Office  of 
Naval  Research,  Signal  Corps,  and  Air  Force  [Office  of 
Scientific  Research]  under  Nonr-22524)  AD  161326 

Unclassified 

A  new  principle  was  developed  for  the  purpose  of  re¬ 
solving  multiple  signals  arriving  from  different  direc¬ 
tions  in  space.  The  principle  and  the  theoretical  prop¬ 
erties  are  presented  and  the  realizability  of  a  system 
embodying  the  principle  is  demonstrated.  The  uncon¬ 
ventional  techniques  encountered  present  special  prob¬ 
lems  in  circuit  design  which  are  discussed  in  detail. 

A  thorough  experimental  demonstration  of  some  of  the 
critical  operations  including  those  not  subject  to  exact 
prediction  by  theory  is  described.  The  principle  of  di¬ 
rectional  resolution  using  a  moving  antenna  can  be  used 
to  produce  the  equivalent  of  any  antenna  system  and  is 
really  an  extension  of  the  sampling  theorem  to  a  space 
field  problem.  (Contractor's  abstract) 
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MODIFIED  MULTIFILAR  HELICES  FOR  USE  IN  WIDE¬ 
BAND  TRAVELING-WAVE  TUBES,  by  D.  G.  Dow.  May 
23,  1958,  lllp.  lncl.  lllus.  dlagra.  refs.  (Technical 
rept.  no.  37)  (Sponsored  Jointly  by  Office  of  Naval  Re¬ 
search,  Signal  Corps,  and  Air  Force  [Office  of  Scientific 
Research]  under  N*ir- 12314)  AD  201478 

Unclassified 

The  utilization  of  a  multlfilar  helix  as  a  slow  wave  cir¬ 
cuit  in  a  traveling-wave  amplifier  is  discussed  with 
special  emphasis  on  the  bifiiar  helix.  A  method  of 
strapping  the  Millar  helix  with  rods  directly  through 
the  center  was  developed.  Slow-wave  circuits  with 
mode-selective  loss  and  mode-selective  stop  bends 
were  designed  and  constructed  with  the  objective  of 
eliminating  the  backward-wave  oscillation  in  the  anti¬ 
symmetric  mode  while  affecting  only  slightly  the  de¬ 
sirable  forward-wave  properties  of  the  symmetric 
mode.  A  typical  circuit  has  a  atop  band  in  the  anti-sym- 
metric  mode  50%  wide  in  frequency,  a  forward-wave 
bandwidth  of  almost  two  to  one  and  Impedance  about  two- 
thirds  that  of  a  simple  bifiiar  helix  operated  in  th<  same 
mode.  In  addition  to  extensive  theoretical  calculations 
and  cold-circuit  measurements,  two  models  of  an  experi¬ 
mental  traveling -wave  tube  were  Constructed  and  oper¬ 
ated  in  good  agreement  with  the  theoretical  expectations. 
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.KE  USE  OF  DOPPLER  SHIFT  FOR  THE  DIREC¬ 
TIONAL  RESOLUTION  OF  RECEIVED  SIGNALS,  by 
E.  Gehrels.  Apr.  21,  1958,  125p.  lncl.  dlagra.  refs. 


A  LUMPED  MODEL  ANALYSIS  OF  NOISE  IN  SEMI¬ 
CONDUCTOR  DEVICES,  by  R.  N.  Beatie.  May  1958  [8]p. 
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incl.  illus.  (Technical  rept.  no.  1505-1)  (Sponsored 
jointly  by  Office  of  Naval  Research,  Signal  Corps,  and 
Air  Force  [Office  of  Scientific  Research]  under  Nonr- 
22524)  AD  227142  Unclassified 

Also  published  in  I.R.E.  Trans,  of  Professional  Group 
on  Electron  Devices,  v.  ED-6:  133-140,  Apr.  1959. 

A  clear  picture  of  the  noise  properties  of  semiconduc¬ 
tor  It. victa  may  bt  gained  ttit  Ough  a  study  of  lumped 
models.  When  a  semiconductor  device  is  represented 
by  a  lumped  model,  it  is  found  that  all  the  noise  may  be 
accounted  for  by  associating  a  noise-current  generator 
with  each  of  the  conductances  appearing  in  the  lumped 
model.  The  expressions  describing  these  noise-current 
generate  rs  are  easily  fmd,  and  the  determination  of 
the  device  noise  properties  involves  only  lumped  model 
analysis.  Such  analysis  to  a  diode  model  and  a  transis¬ 
tor  --.odel  yields  results  which  are  in  agreement  with 
the  results  of  other  authors,  and  with  experimental 
measurements  eited  by  them.  The  mechanisms  con¬ 
sidered  in  this  paper  do  not,  however,  account  for  the 
so-called  1/f  noise.  (Contractor's  abstract) 
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ON  THE  SPECTRAL  REPRESENTATION  OF  GAUSSIAN 
STOCHASTIC  PROCESSES,  by  J.  F.  Bates.  June  5, 
1958,  28p.  incl.  diagrs.  refs.  (Technical  rept.  no.  39) 
(Sponsored  Jointly  by  Office  of  Naval  Research,  Signal 
Corps,  and  Air  Force  [Office  of  Scientific  Research] 
under  Nonr-22524)  AD  162426  Unclassified 

A  method  is  advanced  for  expanding  a  class  of  gaussian 
stochastic  processes  In  terms  of  a  complete  set  of  or¬ 
thonormal  functions  such  that  the  coefficients  of  the 
terms  of  the  series  expansion  will  be  statistically  in¬ 
dependent.  The  class  of  processes  considered  are 
those  whose  correlation  functions  are  the  solutions  of 
systems  .1  In. -ear,  hemegerwous  allerential  etju»U:«e 
with  constant  coefficients.  (Contractor's  abstract) 


STA. 06:053 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

A  TRANSISTORIZED  UNEAR  SWEEP  CIRCUIT,  by  E. 

F.  Yhap.  June  5,  1958,  57p.  Incl.  diagrs.  (Technical 
rept.  no.  38)  (Sponsored  Jointly  by  Office  of  Naval  Re¬ 
search,  Signal  Corps,  and  Air  Force  [Office  of  Scien¬ 
tific  Research]  under  Nonr-22524)  AD  162425 

Unclassified 

A  study  was  conducted  on  a  linear  sweep  generator  com¬ 
posed  of  a  triggered  gate  generator  and  a  bootstrap 
circuit,  with  particular  attention  paid  to  the  linearity  of 
the  sweep  generator  output  voltage  and  to  the  effects  of 
temperature  on  the  gate  generator.  For  this  appllca- 
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tlon  germanium  Junction  transistors  can  be  satisfactori¬ 
ly  used,  provided  care  is  taken  in  the  design  of  the  cir¬ 
cuit.  The  heart  of  the  sweep  generator  lies  in  a  boot¬ 
strap  type  of  circuit,  which  requires  an  amplifier  with 
high  input  Impedance  and  close  to  unity  amplification. 

A  novel  way  of  combining  2  transistors  to  meet  these 
requirements  is  Introduced.  The  constant-current  pair, 
as  It  will  be  called,  Is  compared  to  the  Darlington  pair, 
and  It  is  shown  that  the  former  presents  definite  advan¬ 
tages  ir.  this  application.  K  solution  is  presented  lor  ttie 
recovery-time  problem  common  to  bootstrap  circuits. 

It  Is  shown  that  3  transistors  are  sufficient  to  construct 
a  triggered  sweep  generator,  although  four  may  be  used 
if  only  very  small  amounts  of  non-linearity  can  be  tol¬ 
erated  in  the  sweep  voltage.  (Contractor's  abstract) 


STA.  06:054 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

A  STUDY  OF  AVALANCHE  TRANSISTORS,  by  D.  S. 

Gage.  June  13,  1958,  120p.  incl.  diagrs.  tables,  refs. 
(Technical  rept.  no.  36)  (Sponsored  Jointly  by  Office 
of  Naval  Research,  Signal  Corps,  and  Air  Force  [Office 
of  Scientific  Research]  under  Nonr-22524  and  National 
Science  Foundation)  AD  162925  Unclassified 

In  the  study  of  avalanche  transistors,  the  simultaneous 
occurrence  of  avalanche  multiplication  and  voltage 
punch-through  was  discovered  to  produce  either  large 
current  pulses  or  pulses  with  a  very  fast  rise  time. 

An  analysis  of  this  mode  of  operation  is  given  which  In¬ 
cludes  some  quantitative  results  and  a  description  of 
the  regenerative  mechanism.  The  avalanche  transistor 
was  approximated  by  a  model  in  order  to  analyze  quan¬ 
titatively  circuits  which  utilize  avalanche  multiplication. 
The  distributed  system  of  the  transistor  can  be  approxi¬ 
mated  by  a  lumped  model.  The  lumped  model  repre¬ 
sents  the  flow  of  holes  and  electrons  by  drift  and  diffu¬ 
sion,  the  p-n  Junction  relationships,  the  displacement 
currents,' 'and  avalanche  multiplication  within  the  tran¬ 
slate  The  form  -f  the  resulting  Units  difference  equa 
tlons  does  not  permit  their  numerical  solution  to  be  usa¬ 
ble  unless  the  time  Interval  in  each  step-by-step  calcu¬ 
lation  Is  small.  In  the  multiplication  phenomenon,  a  con¬ 
sideration  of  the  space  charge  of  the  conducting  carri¬ 
ers  in  the  depleted  region  Is  shown  to  account  qualita¬ 
tively  for  the  dependence  of  avalanche  multiplication 
upon  voltage  and  current.  Useful  circuits  are  given  for 
measi  ing  the  voltage  at  which  punch-through  occurs, 
the  breakdown  voltage,  and  the  voltage  at  which  the  cur¬ 
rent  gain  of  the  transistor  Is  unity. 


STA. 06:05  5 

Stanford  U.  Stanfc-d  Electronics  labs.,  Calif. 

EXPERIMENTAL  CHARACTERISTICS  OF  A  MICRO- 
WAVE  PARAMETRIC  AMPLIFIER  USING  A  SEMI¬ 
CONDUCTOR  DIODE,  by  H.  Heffner  and  K.  [U] 
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Kotzebue.  [1958]  [l]p.  [Sponsored  jointly  by  Office  of 
Naval  Research,  Signal  Corps,  and  Air  Force  Office  of 
Scientific  Research  under  Nonr-22524)  Unclassified 

Published  in  Proc.  Inst.  Radio  Engineers,  v.  46-.  1301, 
June  1958. 

The  amplifier  employs  a  Lutk-bUsed  gttnwuilum  junc¬ 
tion  diode  placed  between  central  parts  inside  a  rec¬ 
tangular  cavity.  With  proper  adjustments  of  the  tuning 
screws,  the  cavity  with  diode  in  place  can  be  made  si¬ 
multaneously  resonant  c.t  3500  me,  2300  me,  and  1200 
me.  Net  gain  up  to  40  db  has  been  obtained,  although 
at  such  high  gains  the  amplifier  is  extremely  sensitive 
to  load  variations  since  no  isolator  or  circulator  is  em¬ 
ployed. 


STA. 06:056 

Stanford  U.  [Stanford  Electronics  Labs.]  Calif. 

SOLID-STATE  MICROWAVE  AMPLIFIERS,  by  H. 
Heffner.  July  25,  1958  [6]p.  incl.  Ulus,  dlajrs.  tables, 
refs.  (Technical  rept.  no.  56)  [Sponsored  jointly  by 
Office  of  Naval  Research  Signal  Corps,  and  Air  Force 
Office  of  Scientific  Research  under  Nonr-22524] 

AD  218021  Unclassified 

Published  in  I.R.E.  Trans,  of  Professional  Group  on 
Microwave  Theory  and  Techniques,  v.  MTT-7:  83-91, 
Jan.  1959. 

The  maser  and  the  parametric  amplifier  form  a  new 
class  of  microwave  amplifiers  which  can  exploit  the 
properties  of  bound  electrons  in  a  solid.  These  ampli¬ 
fiers  have  several  common  characteristics,  anting 
them  being  their  very  low-noise  performance.  This 
paper  reviews  the  method  of  operation  of  the';e  ampli¬ 
fiers,  discusses  the  performance  achieved  and  achieva¬ 
ble  by  the  various  versions,  and  points  up  some  of  the 
difficulties  involved  in  effectively  utilizing  tht  extremely 
low  -noise  figures  .Aitaitiable.  A  bibliography  is  included 
in  which  an  attempt  has  been  made  to  include  all  pub¬ 
lished  papers  on  masers  and  parametric  amplifiers. 


STA.06  057 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

APPLICATION  OF  "COMPARISON  OF  EXPERIMENTS' 
TO  RADAR  DETECTION  AND  CODING  PROBLEMS,  by 
N.  M.  Abramson.  July  28,  1958,  85p.  incl.  diagrs.  refs. 
(Technical  rept.  tm.  41)  (Sponsored  jointly  by  Office  of 
Naval  Research,  Signal  Corps,  and  Air  Force  Office  of 
Scientific  Research  under  Nonr  22524)  AD  201444 

Unclassified 

Presented  at  I.R.E.  National  Convention.  New  York, 
Mar.  24-27,  1958. 


Also  published  in  I.R.E.  National  Convention  Record, 

Pt,  4:  22-26,  1958. 

"Comparison  of  Experiments"  is  the  name  given  to  a 
recently  developed  topic  in  statistical  decision  theory. 

It  deals  not  with  the  malcing  of  decisions  but  with  the  data 
(or  experiment)  upon  which  the  decision  is  based.  After 
a  brief  discussiun  jt  dtatiati_al  decision  theory  and 
comparison  of  experiments  in  general,  some  practical 
methods  are  developed  for  comparing  experiments  with 
an  infinite  as  well  as  a  finite  number  of  outcomes. 
Examples  are  then  given  of  the  application  of  these 
methods  to  radar  detection  and  elementary  binary  coding. 
In  the  radar  case  comparison  of  experiments  amounts  to 
comparison  of  the  signals  used  to  detect  a  target.  This 
application  may  therefore  be  coded  comparison  of  radar 
signals.  In  the  coding  case  the  problem  of  signal  repeti¬ 
tion  to  preside  reliability  of  data  transmission  U  con¬ 
sidered.  The  relationship  between  the  number  of  repeti¬ 
tions  and  the  probability  of  correct  transmission  of  a 
single  digit  is  Investigated.  (Contractor’s  abstract) 


STA.0€.05u 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

THE  I JNEAP  LEAST  SQUARES  SYNTHFS1S  OF  CON¬ 
TINUOUS  AND  SAMPLED  DATA  MULTIVARIABLE 
SYSTEMS,  by  R.  C.  Amara.  July  28,  1958,  130p.  incl. 
diagrs.  refs.  (Technical  rept.  no.  40)  (Sponsored  jointly 
by  Office  of  Naval  Research,  Signal  Corps,  and  Air 
Force  [Office  of  Scientific  Research]  under  Nonr- 
22524)  AD  201443  Unclassified 

The  class  of  systems  treated  in  this  report  is  that  char- 
aeterized  by  a  multiplicity  of  Inputs  and  outputs.  For 
such  linear  multivariable  systems  subject  to  continuous 
and  sampled  stochastic  inputs  with  arbitrary  self-  and 
cross-correlations,  a  derivation  is  made  of  the  minimi¬ 
zation  equations  to  be  satisfied  by  the  optimum  transfer- 
function  matrix.  The  criterion  of  performance  which  is 
used  Is  the  minimization  of  Ue  sum  of  the  mean-square 
errors  between  the  set  of  actual  outputs  and  a  set  of  de¬ 
sired  outputs.  In  each  case  the  errors  are  evaluated  at 
all  instants  of  time.  The  analysis  divides  the  multivari¬ 
able  problem  into  two  principal  parts.  In  the  first, 
designated  the  filter  case,  are  included  those  systems 
in  which  the  only  restriction  on  the  linear  transfer- 
function  matrix  to  be  realized  is  that  of  physical  realiza¬ 
bility.  Included  in  the  second,  the  control  case,  are  those 
systems  hi  which  a  controlled  matrix  is  specified  which 
imposes  additional  restrictions  un  the  overall  perform¬ 
ance  of  the  system.  The  results  of  the  analysis  are  pre¬ 
sented  compactly  tn  matrix  form.  (Contra' •  jf’s 
abstract) 
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STA. 06:059 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

SEMICONDUCTOR  COMPARATOR  CIRCUITS,  by  G.  L. 
Hoehn,  Jr.  July  28,  1958,  85p.  incl.  diagrs.  tables,  refs. 
(Technical  rept.  no.  43)  (Sponsored  Jointly  by  Office  of 
Naval  Research,  Signal  Corps,  and  Air  Force  [Office  of 
Scientific  Research]  under  Nonr-22524)  AD  201445 

Unclassified 

Specific  regenerative  comparator  circuits  employing 
semiconductor  diodes  are  studied  and  analyzed.  Linear 
analysis  reveals  certain  criteria  useful  in  minimizing 
comparison  errors  due  to  temperature  variations.  Also 
linear  analysis  Is  found  useful  in  the  study  of  the  limits 
imposed  upon  comparator  accuracy  by  circuit  noise. 
Nonlinear  analysis  is  a  necessary  method  for  studying 
the  transition  region  between  stability  and  instability  in 
regenerative  circuits.  Experimental  studies  substanti¬ 
ate  the  usefulness  of  temperature  compensation  tech¬ 
niques  and  the  limit  to  which  they  may  be  carried. 
Measurements  made  at  a  constant  temperature  clearly 
indicate  that  noise  within  the  comparator  circuit  limits 
the  precision  with  which  comparison  can  be  effected. 


STA.06:060 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

SLALOM  INJECTION  FOR  THE  HELITRON  OSCIL¬ 
LATOR,  by  J.  L.  Jones.  July  28,  1958,  71p.  incl.  illue. 
diagrs.  (Technical  rept.  no.  46)  (Sponsored  Jointly  by 
Office  of  Naval  Research,  Signal  Corps,  and  Air  Force 
(Office  of  Scientific  Research]  under  Nonr-22524) 

AD  202509  Unclassified 

The  study  is  concerned  with  a  new  type  of  electron 
beam  injection  for  the  helitron  oscillator.  The  helitron 
is  a  voltage-tuned  backward-wave  oscillator  in  which 
the  focusing  of  the  electron  beam  depends  upon  a  balance 
between  centrifugal  force  of  helical  motion  and  a  radial 
electrostatic  field.  The  injection  mechanism  is  called 
slalom  injection  since  the  beam  is  first  launched  into  a 
path  like  that  of  Slalom-Focusing  and  then  injected  from 
the  slalom  path  into  the  concentric-cylinder  geometry 
of  the  helitron.  A  physical  description  of  the  slalom 
injection  scheme  is  followed  by  a  discussion  of  electron- 
trajectory  computations  which  were  made  using  data 
measured  on  a  2-dimenalonal  model  painted  on  Tele- 
deltos  paper.  A  new  electron  gun  was  designed  which 
produces  a  convergent  strip  beam.  Test  results  indicated 
a  95%  beam  transmission  out  of  the  gun,  although  the 
shape  of  the  bean,  and  the  mfnHnutn  thickness  wen  not 
entirely  satisfactory.  Test  results  with  an  experimental 
beam  tester  tube  Indicated  a  beam  transmission  of  40% 
of  cathode  current  to  the  collector.  A  variation  of  20  to 
40%  transmission  was  measured  over  a  simulated  tuning 
range  of  2  to  1  in  frequency.  (Cortractor's  abstract) 


STA.06-.061 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

A  STUDY  OF  THE  ITERATIVE  METHOD  OF  NETWORK 
SYNTHESIS,  by  C.  Y.  Chang.  July  28,  1958,  92p.  incl. 
diagrs.  tables,  refs.  (Technical  rept.  no.  44)  (Spon¬ 
sored  jointly  by  Office  of  Naval  Research,  Signal  Corps, 
and  Air  Force  [Office  of  Scientific  Research]  under 
Nonr-22524)  AD  201446  Unclassified 

A  study  was  conducted  to  introduce  and  demonstrate 
some  properties  of  the  iterative  method  of  zero-pole 
network  synthesis  in  the  frequency  domain,  as  well  as 
to  extend  its  applications.  Maximally  flat  or  equal 
ripple  frequency  response  approximation  is  used  in 
Illustrations  and  applications.  The  philosophy  of  the 
Iterative  method  consists  of  the  choice  of  reasonable 
starting  poles  or  zeros  of  a  network  function  correspond¬ 
ing  to  a  designated  circuit  configuration,  and  the  repeated 
computation  of  zeros  from  poles  and  vice  versa  through 
the  use  of  the  realization  and  frequency  response  con¬ 
straints,  alternately,  until  it  converges  within  the  desired 
accuracy.  Some  special  outcomes  of  the  iterative  process 
are  Identified  and  illustrated.  A  degeneration  phenomenon 
makes  some  element  values  of  the  original  circuit  zeros 
or  infinity  ultimately  as  the  iteration  progresses.  An 
oscillation  phenomenon  does  not  yield  convergent  solu¬ 
tions  (even  if  a  solution  exists)  but  poles  and  zeros  of  the 
network  function  oscillate  between  two  different  sets  of 
points.  A  quasi-divergence  phenomenon  behaves  like  a 
random  process  and  does  not  converge  practically.  The 
last  two  phenomena  Justify  a  statement  that  the  iterative 
method  may  not  work  even  though  a  solution  exists. 

A  description  of  limitations  of  the  iterative  method,  com¬ 
parison  of  the  equatlng-coefficient  and  Darlington's 
methods  in  the  iterative  computation,  and  a  modified 
equation  of  Iteration  are  given.  Linear-phase  networks 
with  equal  ripple  approximation  utilizing  allpass  transfer 
function  are  synthesized.  Design  charts  for  these  all¬ 
pass  transfer  functions  of  lower  orders  are  computed. 
Applications  to  the  synthesis  of  two-channel  amplifier 
circuit*  and  three  terminal  pair  network*  are  illus¬ 
trated. 


STA.06:062 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

LUMPED  MODELS  OF  TRANSISTORS  AND  DIODES,  by 
J.  G.  Linvili.  Aug.  29,  1958  [12]p.  incl.  diagrs.  (Tech¬ 
nical  rept.  no.  48)  (Sponsored  Jointly  by  Office  of  Naval 
Research,  Signal  Corps,  and  Air  Force  [Office  of  Scien¬ 
tific  Research]  under  Nonr-22524,  and  National  Science 
Foundation])  AD  203048  Unclassified 

Also  published  in  Proc.  Inst.  Radio  Engineers,  v.  46: 
1141-1152,  June 1958. 

Lumped  models  are  shown  which  can  be  used  to  approxi¬ 
mate  the  properties  of  transistors  and  diodes  over  a  wide 
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range  of  conditions  and  applications.  Two  analytical 
procedures  lead  to  a  lumped  model  approximating  a 
distributed  system.  In  the  familiar  one,  a  differential 
analysis  of  the  distributed  system  Is  made,  subsequently 
a  rational  approximation  is  made  to  the  transcendental 
functions  resulting  from  the  differential  analysis.  In  the 
other,  one  makes  a  lumped  model  at  the  outset  to  ap¬ 
proximate  the  distributed  system  and  analyzes  it.  The 
lumping  approximation  at  the  outset  generally  amplifies 
the  analysis  and  permits  consideration  of  phenomena 
which  would  be  prohibitive  to  analyze  on  a  differential 
baste.  Thr  jughiut,  it  ..rivtJes  a  close  as  jf  analysis  to 
the  physical  phenomena  involved.  A  lumped  model  for 
diffusion  transistors  is  shown  which  is  analogous  in 
end  result  to  the  Ebers-Moll  model.  The  simple  model 
is  subesqusnUy  amended  tc  account  fer  the  drift  phe¬ 
nomenon,  photo  effects  and  avalanche  multiplication. 
(Contractor’s  abstract) 


STA. 06:063 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

SENSITIVITY  OF  ACTIVE  NETWORKS  TO  VARIATIONS 
IN  INTERNAL  PARAMETER,  by  E.  M.  Davis,  Jr.  Aug. 
29,  1958,  159p.  lncl.  diagrs.  refs.  (Technical  rept.  no. 

47)  (Sponsored  jointly  by  Office  of  Naval  Research, 

Signal  Corps,  awl  Air  Force  (Office  of  Scientific  Re¬ 
search]  under  Nonr-22524)  AD  203049  Unclassified 

An  important  consideration  in  the  design  of  an  amplifier 
is  the  extent  to  which  the  amplifier's  performance  can 
be  desensitized  to  changes  in  its  active  elements.  The 
three  possible  methods  of  achieving  gain  Constancy  de¬ 
spite  changes  in  the  parameters  d#  liraar  network  are 
described.  The  sensitivity  of  the  amplifier's  gain  to 
parameter  variations  is  mathematically  defined  both 
for  the  case  of  differential  changes  In  elements  and  for 
the  case  of  large  changes.  The  over-all  gain  of  a  linear 
circuit  ta  show.,  to  be  a  bilinear  transformation  of  any 
internal  element.  The  conditions  necessary  for  amplifi¬ 
cation  to  be  independent  of  changes  in  the  active  elements 
are  presented  in  terms  of  the  coefficients  of  the  bilinear 
transformation  and  also  In  terms  of  circuit  (or  system) 
parameters.  The  sensitivity  of  the  amplification  of  a 
linear  network  to  changes  in  an  internal  two-terminal 
element  is  proportional  to  the  Impedance  mismatch 
existing  between  that  element  and  the  remainder  of  the 
circuit.  A  measure,  related  to  mismatch  in  the  two- 
terminal  case,  la  given  which  is  proportional  to  the 
sensitivity  to  variations  of  transfer  parameters. 


STA. 06  064 

Stanford  U.  Stanford  Electronics  Labs.,  Calif 

MINIMUM  Noise  FIGURE  OF  A  PARAMETRIC 
AMPLIFIER,  by  H.  Heffner  and  G.  Wade.  [1958]  (l]p. 


lncl.  diagrs.  (Sponsored  Jointly  by  Office  of  Naval  Re¬ 
search,  Signal  Corps,  and  Air  Force  [Office  of  Scientific 
Research]  under  Nonr-22524)  Unclassified 

Published  in  Jour.  Appl.  Phys.,  v.  29:  1262,  Aug.  1958. 

The  noise  figure  is  quoted  and  it  is  shown  that  it  will 
approach  a  minimum  value  equal  to  the  ratio  of  the 
pumping  to  the  idling  frequency. 


STA.M-MS 

Stanford  U.  [Stanford  Electronics  Labs.]  Calif. 

GAIN,  BANDWIDTH  AND  NOISE  IN  A  CAVITY-TYPE 
PARAMETRIC  AMPLIFIER  USING  AN  ELECTRON 
BEAM,  by  G.  Wade  and  H.  Heffner.  Oct.  2,  1958  [13]p. 
lncl.  diagrs.  refs.  (Technical  rept.  no.  54)  (Sponsored 
jointly  by  Office  of  Naval  Research,  Signal  Corps,  and 
Air  Force  [Office  of  Scientific  Research]  under  Nonr- 
22524)  AD  212293  Unclassified 

Also  published  In  Jour.  Electronics  and  Control,  v.  5: 

ftf-ws;  Be'c.  15*8. 

A  modulated  electron  beam  flowing  across  the  gap  of  a 
resonant  cavity  can  change  the  gap  capacitance  at  the 
modulating  freq»eni*y(  thus  producing  the  varlahle  capaci¬ 
tance  needed  for  a  parametric  amplifier.  Such  a  beam- 
type  parametric  amplifier  has  been  proposed  independ¬ 
ently  by  the  authors  and  by  T.  J.  Bridges  and  has  been 
constructed  by  Bridges.  This  paper  presents  an  investi¬ 
gation  of  the  gain,  bandwidth,  and  noise  figure  which  can 
be  expected.  It  shows  that  complete  cancelation  simul¬ 
taneously  of  the  tws  unc  err  elated  noise  sources  In  the 
electron  beam,  while  feasible  In  principle,  is  virtually 
impossible  in  practice.  The  conflicting  requirements  of 
large  beam  current  for  acceptable  capacitance  variation 
and  large  plasma  wavelength  for  optimum  noise  cancella¬ 
tion  lead  4c  practical  minimum  noise  figure*  in  the 
vicinity  of  3  dO.  A  design  example  is  worked  out  for  an 
amplifier  with  pump  frequency  at  2000  me  amplifying  at 
500  mc/s  with  a  gain  of  about  15  db.  The  resulting 
bandwidth  is  43  kc.  A  noise  figure  of  3.4  db  could  be 
achieved  with  some  difficulty.  (Contractor’s  abstract) 
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Stanford  U.  Stanford  Electronirs  labs.,  Calif. 

COUPLING  NETWORK  DESIGN  USING  DISCRETE - 
FREQUENCY  DATA,  by  P.  A.  Ur«f5t.uues.  Oct.  22. 
1958,  179p.  lncl  !>!us.  tables.  (Technical  rept.  no.  45) 
(Sponsored  jointly  by  Office  of  Naval  Research,  Signal 
Corps,  and  Air  Force  [Office  of  Scientific  Research] 
under  Nonr-22524)  AD  206210  Unclassified 

A  method  for  the  design  of  practical  lossless  ladder 
networks,  based  on  a  point -by-point  matching  in  the 
frequency  domain,  ft  described.  The  load-terminating 
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Impedance  and  the  desired  Input  Impedance  to  the 
coupling  network  when  so  terminated,  are  described  In 
the  data  by  values  at  a  number  ol  discrete  frequencies 
(as  might  result  from  source  and  load  measurements). 
The  values  of  the  electrical  elements  in  the  coupling 
structure  are  related  by  convenient  means  to  Its  match¬ 
ing  properties.  A  simple  design  procedure  Is  developed, 
for  two-  and  three-element  ladders,  by  minimizing  the 
mean-square  error  in  the  desired  Input  admittance  or 
impedance  at  the  frequencies  considered  in  the  data. 

The  minimization  procedure  is  simple  enough  when  three 
variables  (electrical  elements)  arc  involved— and  for 
most  practical  cases  two-  and  three-element  networks 
are  satisfactory  on  account  of  their  simplicity.  (Con¬ 
tractor's  abstract) 
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Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

A  SEMICONDUCTOR-DIODE  PARAMETRIC  AMPLIFIER 
AT  MICROWAVE  FREQUENCIES,  by  K.  L.  Kotzebue. 
Nov.  4,  1958,  66p.  incl.  illus.  (Technical  rept.  no.  49) 
(Sponsored  jointly  by  Office  of  Naval  Research,  Signal 
Corps,  and  Air  Force  [Office  of  Scientific  Research] 
under  Nonr-22524)  AD  206202  Unclassified 

A  microwave  parametric  amplifier  Is  examined  both 
theoretically  and  experimentally.  The  usual  small- 
signal  theory  of  "three-frequency"  parametric  ampli¬ 
fiers  Is  presented  and  extended,  yielding  information 
regarding  the  large-signal  behavior  as  well  as  the 
small-signal  performance.  Expressions  are  developed 
for  the  small-signal  gain,  bandwidth,  and  noise  figure; 
and  approximate  large-signal  expressions  are  developed 
for  the  saturated  power  output,  the  required  pump  power 
to  start  oscillation,  the  power  output  as  an  oscillator, 
and  the  efficiency  as  an  amplifier  and  oscillator.  As¬ 
suming  that  the  variable-reactance  element  used  In  the 
parametric  amplifier  is  a  back -biased  semiconductor 
diode,  minimum  diode  characteristics  are  obtained  in 
terms  of  the  diode  ”Q"  and  fractional  capacitance  swing. 
(Contractor's  abstract) 


STA.06.068 

Stanford  U.  Stanford  Electronics  Labs  ,  Calif. 

Ain  MOTIONS  AND  THE  FADING,  DIVERSITY,  AND 
ASPECT  SENSITIVITY  OF  METEORIC  ECHOES,  by 
L.  A.  Manning.  Dec.  10,  1958,  29r  lncl.  Ulus.  refs. 
(Technical  rept.  no.  50)  ([Sponsored  Jointly  by  Office 
of  Naval  Research,  Signal  Corps,  and  Air  Force  Office 
of  Scientific  Research]  under  Nonr-22524)  AD  211624 

Unclassified 

A  theory  is  presented  that  discusses  those  properties  of 
meteoric  echoes  that  depend  on  distortion  of  the  trail  by 
winds.  The  existing  results  concerning  the  delay  in  the 
start  of  echo  fading  (Greenhow),  the  delay  in  echo 
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appearance  with  aspect  (Me  Klnley  and  Mlllman),  the 
spectral  composition  of  the  received  signal  (Manning, 
Vlllard,  and  Peterson),  and  the  regularity  of  the  fading 
pattern,  are  quantitatively  expUcable.  In  addition,  the 
theory  predicts  that  the  ensemble  average  rate  of  echo 
fading  should  rise  characteristically  with  time  and  should 
then  drop  precipitously  at  the  end  of  the  ensemble  echo. 
Moreover,  It  predicts  that  the  correlation  of  fading  pat¬ 
terns  at  two  ground  receivers  should  be  a  Gaussian  func¬ 
tion  of  the  product  of  receiver  spacing  and  echo  fading 
cycle-number.  Experimental  results  are  given  confirm¬ 
ing  these  predictions  and  making  possible  the  determina¬ 
tion  of  the  principal  prope  rties  of  the  wind  profile.  It  Is 
concluded  that  at  the  times  of  observation  the  small-scale 
cut-off  wavelength  of  the  turbulence  spectrum  was  about 
a  kilometer,  that  lack  of  correlation  of  wind  velocities 
existed  in  a  vertical  rangu  of  about  a  scale  height,  that 
the  rms  variable  component  of  N-S  wind  velocity  was 
about  50  m/s,  and  that  the  rms  value  of  the  relative 
maxima  of  the  vertical  gradient  of  a  component  of  the 
wind  velocity  was  about  100  m/s.  These  figures  agree 
with  photographic  studies  of  meteor  trails  made  by 
Whipple.  (Contractor’s  abstract) 


STA.06:069 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

A  CLASS  OF  SYSTEMATIC  CODES  FOR  NON- 
INDEPENDENT  ERRORS,  by  N.  M.  Abramson.  Dec.  30, 
1958,  31p.  lncl.  Illus.  tables  (Technical  rept.  no.  51) 
(Sponsored  jointly  by  Office  of  Naval  Research,  Signal 
Corps,  and  Air  Force  [Office  of  Scientific  Research] 
under  Nonr-22524)  AD  2C9682  Unclassified 

A  class  of  systematic  codes  has  been  obtained  which 
will  correct  all  single  errors  and  all  double  errors 
occurring  In  adjacent  digits.  These  codes  use  signifi¬ 
cantly  fewer  checking  digits  than  codes  which  correct 
all  double  errors.  In  addition,  because  of  Inherent  regu¬ 
larities  ir.  their  structure,  these  codes  may  be  Instru¬ 
mented  In  a  strikingly  simple  fashion.  (Contractor’s 
abstract) 


STA.2l:001 

Stanford  U.  Stanford  Electronics  Labs.,  Calif. 

REFLECTION  AND  TRANSMISSION  AT  A  SHARPLY- 
BOUNDED  IONOSPHERE,  by  L  W.  Yabroff.  July  29, 
1957,  70p.  lncl.  diagrs.  refs.  (Technical  rept.  no.  1) 
(AFOSR-TN- 57-466)  (IF  18(603)126)  AD  136457 

Unclassified 

Experimental  evidence  Indicates  the  Ionosphere  can  be 
treated  as  sharply -’>ounded  for  radio  waves  Incident 
from  below  at  frequencies  less  titan  200  kc.  Equations 
are  derived  for  the  calculation  of  reflection  coefficients 
and  characteristics  of  the  waves  excited  within  the  iono¬ 
sphere  such  as  the  direction  of  phase  and  energy 


793  • 


AIR  FORCE  SCIENTIFIC  RESEARCH 


STA.21:002  -  STA.21:004;  STT.01:001 


propagation,  phase  velocity  and  attenuation  rate.  These 
equations  are  vaiid  at  all  frequencies  and  any  arbitrary 
angle  of  incidence.  A  complete  set  of  curves  is  shown 
for  an  isotropic  medium  and  some  curves  are  shown  for 
an  ionosphere  with  the  earth's  magnetic  field  included. 

At  very  low  frequencies,  it  is  shown  that  the  reflection 
coefficients  are  independent  of  azimuthal  angle  of  inci¬ 
dence,  to  a  first  approximation.  The  "quasi -longitudi¬ 
nal"  approximation,  which  is  often  used  at  very  low  fre¬ 
quencies,  is  shown  to  give  reflection  coefficients  which 
are  accurate  to  within  ten  percent  when  the  plasma  fre¬ 
quency  is  larger  than  twenty  times  the  wave  frequency. 
However,  the  calculated  wave  normal  and  ray. directions 
within  the  ionosphere  are  very  much  in  error  when  this 
approximation  is  used.  The  case  of  incidence  from 
within  the  ionosphere  is  treated  and  a  sample  calculation 
is  shown. 


called  magneto-ionic  duct  propagation  provides  new 
evidence  in  support  of  the  Eckersley -Storey  theory  of 
whistlers. 


STA.21:004 

Stanford  U.  [Stanford  Electronics  Labs.]  Calif. 

COMPARISON  OF  WHISTLERS  WITH  MAGNETO¬ 
IONIC  DUCT  SIGNALS  FROM  STATION  NSS  (Abstract), 
by  R.  A.  Heliiweil  and  E.  Gehreis.  [1958]  [l]p.  (Spon¬ 
sored  Jointly  by  [Air  Force  Office  of  Scientific  Research] 
under  AF  18(603)126  and  [Office  of  Naval  Research] 
under  Nonr-22527)  Unclassified 


Presented  at  IRE-URSI  Symposium,  Washington,  D.  C., 
Apr.  23-26,  1958. 


STA.21:002 

Stanford  U.  [Stanford  Electronics  Labs.]  Calif. 

REFLECTION  AT  A  SHARPLY-BOUNDED  IONO¬ 
SPHERE,  by  1.  W.  Yabroff.  [1957]  [4]p.  in-.l.  diagrs. 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  18(603)126  and  AF  Cambridge  Research 
Center  under  AF  19(604)785)  Unclassified 

Presented  at  Symposium  on  Propagation  of  Very-Low- 
Frequency  Electromagnetic  Waves,  Boulder,  Colo., 

Jan.  23-25,  1957. 

Published  in  Proc.  Inst.  Radio  Engineers,  v.  45:  750-753, 
June  1957. 

A  quantitative  description  of  the  waves  Irat .emitted  into 
and  reflected  from  a  sharply-bounded,  anisotropic 
ionosphere  with  losses  is  given.  Given  curves  show  the 
effects  of  the  earth's  field  and  losses  (of  a  particular 
model  of  the  nighttime  E  iayer  at  vif.  (Contractor's 
abstract) 
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Published  in  l.R.E.  Trans,  of  Professional  Group  on 
Antennas  and  Propagation,  v.  AP-6:  312,  July  1958. 

The  time  delays  of  one-hop  whistlers  and  echoes  from 
NSS  (near  Washington,  D.  C.),  were  measured  at  Cape 
Horn  on  15.5  kc.  They  correlated  closely,  even  though 
their  day-to-day  variations  were  large.  The  whistler 
variations  could  not,  therefore,  be  attributed  to  changes 
in  the  location  of  the  causative  lightning  flashes.  At 
Washington,  D.  C.,  there  were  eighteen  two-hop  whistlers 
which  were  coincident  at  Cape  Horn.  Their  dispersions 
were  thirty  per  cent  greater,  on  the  average,  than  twice 
those  at  Cape  Horn.  If  the  propagation  path  had  been 
the  same  for  the  Cape  Horn  and  Washington  whistlers, 
the  dispersion  ratio  should  have  been  exactly  two.  These 
results  are  compared  with  NSS  split-echo  data  and  recent 
whistler  data  from  the  1GY  program.  The  study  provides 
new  evident*  that  megneit  ■  ionit  duet  signals  ate  often 
restricted  to  discrete  paths.  Two  possible  models  for 
such  paths  are  compared.  They  are  based  on  (1)  columns 
of  fteld- aligned  lontaatior.  extending  into  (he  cute*  lone 
sphere  and  (2)  irregularities  in  the  E  or  F2  layer.  Tape 
recordings  of  whistlers  at  Washington,  D.  C.,  were  kindly 
supplied  by  H.  E.  Dinger  of  the  Naval  Research  Labora¬ 
tory. 


Stanford  U.  [Stanford  Electronics  Labs.]  Caiif. 
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OBSERVATIONS  OF  MAGNETO-IONIC  DUCT  PROPA¬ 
GATION  USING  MAN-MADE  SIGNALS  OF  VERY  LOW 
FREQUENCY,  by  R.  A.  Heiliweii  and  E.  Gehreis. 

1 1958]  |3]p.  inci.  diagrs.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  18(803)- 
126.  Office  of  Navai  Research  under  Nonr-22527,  and 
National  Science  Foundation)  Unclassified 


Stevens  Inst,  of  Tech.,  Hoboken,  N.  J. 

PLASMA  MOTORS,  b/  W.  H.  Bostick.  [1958]  [ll]p. 
inci.  diagrs.  table.  (AF  49(638)156)  Unclassified 

Presented  at  Conf.  on  Advanced  Propulsion,  Los 
Angeies,  Calif.  Dec.  12,  1957. 


Published  in  Proc.  Inst,  riatiio  Engineers,  v.  46:  785- 
787,  Apr.  1958. 

A  unique  mode  of  very-low- frequency  radio  transmission 


Published  In  Proc.  Fourth  annual  meeting  of  the  Amer. 
Astronaut.  Soc.,  New  York  (Jan.  29-31,  1958),  N.  Y., 
Amer.  Astronaut.  Soc.,  1958,  p.  2-1  -  2-11. 

Also  published  in  1.  R.  E.  National  Convention  Recu'4, 
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It  has  been  demonstrated  that  plasma  consisting  of 
titanium  ions,  deuterium  ions,  and  electrons  can  be  pro¬ 
pelled  by  a  small  button  plasma  gun  at  speeds  up  to 
7 

2  x  10  cm/sec.  Plasma  motors  employing  rails  should 

O 

be  able  to  obtain  speeds  of  10  cm/sec  without  any  dif¬ 
ficulty.  The  corresponding  specific  impulse  is  10*  sec. 
Several  types  of  plasma  motors  are  discussed.  (Con¬ 
tractor's  abstract) 


propellant  shutoff  and  its  relation  to  chemical  conversion 
time,  t,  in  rocket  thrust  chamber:  The  case  of  distributed 
combustion  Is  analyzed  by  starting  with  a  law  of  burning 
sprays  which  has  been  shown  to  be  in  good  agreement 
with  experiments.  The  results  for  both  analyses  of  dis- 
tr  buted  combustion  are  shown  to  be  Identical. 


SUN.01:003 


Sundstrand  Machine  Tool  Co.  Sundstrand  Turbo  Div. 
SUN.01:001  [Pacoima,  Calif.] 


Sundstrand  Machine  Tool  Co.  Sundstrand  Turbo  Div., 
Pacoima,  Calif. 

SPRAY  FORMATION  AND  BREAKUP  AND  SPRAY 
COMBUSTION,  by  A.  E.  Fuhs.  Feb.  5,  1958,  l28p. 

(Rept.  no.  AMF/TD  1199;  technical  note  no.  4)  (AFOSR- 
TN-58-414)  (AF  18(603)107)  AD  158217 

Unclassified 

This  report  is  a  survey  of  the  literature  In  the  field  of 
liquid  spray  behavior.  Part  I  is  a  discussion  of  the 
known  means  for  atomizing  liquids  and  the  mechanisms 
for  jet  and  sheet  breakup  under  the  various  environ¬ 
ments  of  non-burning  media.  Hie  subsequent  distribu¬ 
tions  and  behavior  of  liquid  drops  in  sprays  are  then 
examined.  Application  to  rocket  motors  of  sprays 
formed  by  impinging  jets  is  considered  in  some  detail. 
Part  II  deals  with  those  aspects  of  sprays  associated 
with  the  combustion  process.  Mixing  of  propellants  is 
considered  first.  Then  the  empirical  laws  of  evapora¬ 
tion  are  reviewed,  both  for  single  droplets  and  for 
sprays.  Finally  spray  combustion  Is  examined.  U  is 
concluded  that  the  combustion  process  is  quite  complex 
in  that  it  Involves  the  interaction  of  many  physical  and 
ehemieal  rate  processes,  the  details  of  which  still  puse 
a  formidable  challenge.  Nevertheless,  our  understand¬ 
ing  of  the  essential  features  of  spray  combustion  has 
progressed  sufficiently  to  permit  reasonable  semi- 
empirical  correlations  in  terms  of  measurable 
quantities.  (Contractor's  abstract) 


SELECTED  SCALING  PROCEDURES  FOR  LIQUID- FUEL 
ROCKET  ENGINES,  by  S.  S.  Penner.  Mar.  31,  1958,  I4p. 
(Rept.  no.  S/TD  1241;  technical  note  no.  6)  (AFOSR- 
TN-58-416)  (AF  18(603)107)  AD  158219;  PB  144656 

Unclassified 

The  scaling  rules  of  intermediate  scope  were  considered 
and  included  studies  of  (1)  scaling  with  maintenance  of 
stability  for  high-  and  low-frequency  motor  oscillations, 
and  (2)  scaling  with  maintenance  of  similarity  for  se¬ 
lected  Reynolds  numbers  and  for  high-frequency  stability. 
The  approaches  investigated  in  the  latter  study  included 

(1)  Crocco's  procedure  of  using  a  fixed  injector  con¬ 
figuration  and  constant  chamber  Reynolds  number,  and 

(2)  constant  Reynolds  number  based  on  the  spacing  of 
fuel  and  oxidizer  injector  orflces.  The  interplay  of  spray 
formation,  evaporation  and  chemical  reactions,  super¬ 
imposed  on  the  complex  flow  patterns  in  real  engines, 
presented  interpretive  and  analytical  problems.  The 
studies  on  similarity  analysis  and  engine  scaling  indi¬ 
cated  that  the  requirements  for  similarity  of  some  im¬ 
portant  aspects  ol  engine  combustion  were  mutually  Con¬ 
tradictory.  The  studies  suggested  a  need  for  an  experi¬ 
mental  program  which  may  lead  to  logical  procedures 
for  optimizing  the  required  violation  of  the  similarity 
rules.  (Contractor’s  abstract) 


SYR. 01:017 
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Sundstrand  Machine  Tool  Co.  Sundstrand  Turbo  Div. 
(Pacoima,  Calif.] 


ANALYTIC  INVESTIGATIONS  OF  MARKOV  CHAINS, 
by  W.  B.  Jurkat.  Setp.  1957  (12]p.  (Research  rept.  no. 
17)  (AFOSR-TN-57-643)  (AF  18(600)760)  AD  136629 

Unclassified 


THE  EXPERIMENTAL  DETERMINATION  OF  CHEMI¬ 
CAL  CONVERSION  TIMES  IN  LIQUID  FUEL  ROCKET 
ENGINES,  by  J.  W.  Bjerklie.  Mar.  15.  1958,  17p.  incl. 
diagrs.  (Rept.  no.  S/TD  1232;  technical  note  no.  5) 
(AFOSR-TN-58-415)  (A F  18(603)107)  AD  158218; 

PB  148264  Unclassified 

The  experimental  determination  of  effective  time  delays 
in  rocket  engines  according  to  Barrfcre:  Two  alternate 
methods  of  interpretation  are  described  mathematically 
based  on  the  assumptions  of  concentrated  and  distributed 
combustion.  Analysis  of  pressure  decay  at  the  time  of 


An  investigation  is  made  of  5  arkov  chains  to  point  out 
that  the  properties  of  Markov  processes  satisfying 
certain  conditions  are  true  even  for  generalized  proc¬ 
esses.  A  matrix  function  P(t)  •  (p.^ft))  is  a  generalized 

Markov  process  if  (1)  0  ‘  pJk  (t)  -  ♦  -,  (2)  pjk  *****  • 


“  plm  pmk  (,)'  »nd  (3>  Ilm  pjk  (,)  '  V  ’  pjk(0)' 
where  the  indices  j,  k,  m  range  over  all  non-negative 


integers,  the  parameters  s,  t  rang'  over  all  positive  real 


numbers,  and 


Jk 


is  the  Kroneckf  syrnboi. 


An  ordinary 


Markov  process  is  supposed  to  be  substochastic 
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(a)  (t)  s  1,  j  -  0,  1...;  t  >  0.  Of  probabilistic 

interest  are  regular  Markov  processes  which  are  sup¬ 
posed  to  be  strictly  stochastic,  (b)  (t)  -  1, 

j  *  0,  1...;  t  >  0.  Consideration  is  given  the  processes 
satisfying  conditions  a  and  b.  The  analytic  theory  de¬ 
veloped  attains  a  symmetric  status  since  rows  are  not 
preferred  and  the  transposed  matrix  P*  (t)  also  satis¬ 
fies  condition  1,  2,  and  3.  The  known  results  are  com¬ 
pleted  for  ordinary  Markov  processes,  and  some  new 
results  are  obtained.  Discussions  are  presented  of 
semigroups  of  positive  matrices,  semigroups  of 
Toeplitz  matrices,  and  semigroups  of  symmetric 
matrices.  (ASHA  abstract) 


SYR.01:018 

Syracuse  U.  [Dept,  of  Mathematics]  N.  Y. 

REMARKS  ON  AN  ERGODIC  THEOREM  OF  CHUNG,  by 
L.  J.  Cote.  Sept.  1957,  6p.  (Research  rept.  no.  18) 
(AFOSR-TN-57-646)  (AF  18(600)760)  AD  136632 

Unclassified 

A  Markov  chain  ergodic  theorem  can  be  used  to  prove 
a  certain  convergence  theorem;  consequences  of  this 
result  are  given.  (Contractor's  abstract) 


SYR.01:019 

Syracuse  U.  [Dept,  of  Mathematics]  N.  Y. 

THE  LIMIT  DISTRIBUTIONS  FOR  SUMS  OF  MARKOV 
CHAIN  VARIABLES  WITHOUT  SECOND  MOMENTS, 
by  L.  J.  Cote.  Sept.  1957  [7]p.  (Research  rept.  no.  15) 
(AFOSH-TN-57-647)  (AF  18(600)760)  AD  136633 

Unclassified 

Proof  is  completed  for  the  limit  distributions  of  sums  of 
Markov  chain  variables  without  second  moments.  With 
notation  taken  from  a  previous  study,  let  be  a 

stationary  Markov  chain  whose  states,  the  non-negative 
integers,  form  a  positive  recurrent  class;  let  the  re¬ 
currence  time  distribution  for  some  state  i  have  a 

(1  ♦  S)1*1  moment;  If  f  (• )  is  any  real -valued  function  of 
integers  such  that  for  all  constants,  A, 


V  1  TO -A] 

°‘vl 

has  a  distribution  in  some  stable  domain  with  charac- 

n 

teristic  exponent  /  1,  then  Sr  »  I  f(X J,  when  properly 

normed  has  a  stable  distribution.  The  following  assump¬ 
tions  are  made:  (1)  for  every  A  the  distribution  of  the 
is  in  some  stable  domain  with  characteristic  expo¬ 


nent  different  from  unity;  and  (2)  the  recurrence  time 

distribution  for  state  i  has  a  (1  +  c)01  moment.  The 
normlng  constants,  Bp,  are  similar  to  those  of  Doeblin 

which  are  the  sums  of  the  normlng  constants  for  the  Yy 

and  those  for  the  recurrence  times.  Condition  2  may  be 
lightened  since  it  is  imposed  to  avoid  difficulty  in  choos¬ 
ing  the  B  . 


SYR.01:020 

Syracuse  U.  [Dept,  of  Mathematics]  N.  Y. 

DOEBLIN'S  THEORY  OF  MARKOV  PROCESSES  1,  by 
K.  L.  Chung.  Sept.  1957,  12p.  (Research  rept.  no.  14) 
(AFOSR-TN-57-648)  (AF  18(600)760)  AD  136634 

Unclassified 

This  report  Is  the  first  installment  of  a  general  theory 
of  Markov  processes  based  on  the  work  of  Doeblin. 


SYR. 01:021 

Syracuse  U.  [Dept,  of  Mathematics]  N.  Y. 

ON  MEAN  FIRST  PASSAGE  TIMES,  by  S.  D.  Chatterji. 
Sept.  1957,  8p.  (Research  rept.  no.  13)  (AFOSR-TN- 
57-649)  (AF  18(600)760)  AD  136635  Unclassified 

Proof  is  given  for  some  results  connecting  the  mean 
first  passage  and  recurrence  times  in  a  denumerable 
Markov  chain  with  stationary  transition  probabilities 
with  one  class  only  which  is  recurrent  positive.  The 
Tauberlan  theorems  on  the  generating  functions  of  the 
first-passage  distributions  are  employed  All  states 
discussed  are  assumed  to  belong  to  one  recurrent  posi¬ 
tive  class. 


SYR.01:022 

Syracuse  U.  Dept,  of  Mathematics,  N.  Y. 

MARKOV  CHAINS  AND  RELATED  PROCESSES,  by  K. 

L.  Chung.  Final  rept.  June  1953-Sept.  1957.  Oct.  1957 
[4}p.  (A FOSR-TR -57-38)  (AF  18(600)760)  AD  136688 

Unclassified 

Five  aspects  of  Markov  chains  were  investigated  during 
the  contract  period:  (1)  continuous  parameter  Markov 
chains,  (2)  discrete  parameter  Markov  chains,  (3)  gen¬ 
eral  Markov  processes,  (4)  application  to  random  walks, 
and  (5)  application  to  stochastic  approximation.  Impor¬ 
tant  results  include  the  first  proof  of  the  existence  of  a 
continuous  derivative  of  the  transition  probability  func¬ 
tion  p. .  (t)  when  i  is  a  stable  state;  the  first  nontrivial 

Instance  of  the  strong  Markovian  property;  and  the 
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discovery  that  analytical  results  can  be  obtained  with¬ 
out  any  assumption  regarding  the  row  sums  of  the  ma¬ 
trix,  thus  rendering  the  roles  of  the  rows  and  columns 
symmetrical. 


SYR.01:023 

Syracuse  U.  [Dept,  of  Mathematics]  N.  Y. 

DISCRETE  POTENTIAL  THEORY  AND  BOUNDARIES, 
by  J.  L.  Doob.  Sept.  1958,  37p.  inci.  refs.  (Research 
rept.  no.  19)  (AFOSR-TN-58-884)  [AF  18(600)760] 

AD  204102;  PB  138126  Unclassified 

Also  published  in  Jour.  Math,  and  Mech.,  v.  8:  433-458, 
May  1959. 

The  potential  theory  based  on  discrete  parameter 
Markov  processes  is  outlined  and  applied  to  obtain  the 
Martin  exit  and  entrance  boundaries  in  the  chains 
(countable  state  space)  case.  (Contractor's  abstract) 


if  i  Is  stable),  then  for  each  j,  Pj j’(t)  6  C[0,  +  “)  and 

Pij(‘l  +  V  ■XkPlk'(tl)pk^l2)‘  He  now  Proves  that  if  J 13 
stable,  then  for  each  1,  Pjj’(t)£  C[0,  +  “)  and  Pjj’(tj  +  tj)  = 

Z^ik^l^kJ 116  also  notes  (al  016  suggestion  of 
K.  L.  Chung)  that  pjj(+  “)  ■  0  if  either  I  or  j  is  stable. 
(Math.  Rev.  abstract) 

SYR. 09:001 

Syracuse  U.  [Dept,  of  Mathematics]  N.  Y. 

ON  SEMIGROUPS  OF  POSITIVE  MATRICES,  H,  by  W. 

B.  Jurkat.  Sept.  1958,  17p.  incl.  refs.  (Research  rept. 
no.  21)  (AFOSR-TN-58-931)  (AF  49(638)265) 

AD  205096;  PB  138127  Unclassified 

Also  published  in  Scripts  Math.,  v.  24:  207-218,  Sept. 
1959. 


SYR.01-.024 

Syracuse  U.  [Dept,  of  Mathematics]  N.  Y. 

CONTINUOUS  PARAMETER  MARKOV  CHAINS,  by 
K.  L.  Chung.  Sept.  1958  [13]p.  incl.  refs.  (Research 
rept.  no.  18)  (AFOSR-TN-58-889)  [AF  18(600)760] 

AD  204097  Unclassified 

Also  published  In  Proc.  Internat'l.  Congress  of  Mathe- 
maticians,  Edinburgh  (Gt.  Brit.)  (Aug.  14-21,  1958), 
London,  Cambridge  U.  Press,  1960,  p.  510-517. 

Recent  work  on  continuous  parameter  Markov  chains 
was  summarized  with  direct  probabilistic  methods.  A 
few  open  problems  are  mentioned.  (Contractor's 
abstract) 


SYR.01:025 

Syracuse  U.  [Dept,  of  Mathematics]  N.  Y. 

NOTE  ON  DIFFERENTIATING  MARKOFF  TRANSI¬ 
TION  FUNCTIONS  WITH  STABLE  TERMINAL  STATES, 
by  D.  G.  Austin.  [1958]  [5]p.  (AF  18(600)760) 

Unclassified 

Published  In  Duke  Math.  Jour.,  v.  25:  625-629,  Dec. 
T95£ 

Given  Markov  transition  probabilities  (t):  1,  J  • 

1,  2 . t  J  0.  such  that  p^fl)  ♦)  •  0(1  /  J)  •  1  (1  •  J). 

Austin  [Proc.  Nat.  Acad.  Science,  v.  41:  224-226,  (1955)] 
proved  that  If  Pu'(0)  •  llmt  j  Q  t  l[P11(t)  -  1]  *  -  "  (i.e.. 


A  discussion  continues  of  the  investigation  of  semi¬ 
groups  of  positive  matrices  P(t)  *  Pjk(t)  (item  no.  SYR. 

09:002).  Consideration  Is  given  to  the  sufficient  con¬ 
ditions  for  the  differential  equations  of  Kolmogorov. 

The  uniqueness  and  the  existence  of  solutions  to  these 
equations  are  Investigated,  and  some  applications  and 
higher  order  differential  equations  are  discussed. 
Matrix  algebra  Is  employed,  and  Inequalities,  conver¬ 
gence,  derivative,  and  integrals  are  defined  component¬ 
wise. 


SYR. 09:002 

Syracuse  U.  [Dept,  of  Mathematics]  N.  Y. 

ON  SEMI-GROUPS  OF  POSITIVE  MATRICES,  I.  by  W. 
B.  Jurkat.  Sept.  1958,  I3p.  incl.  refs.  (Research  rept. 
no.  20)  ( A FOSR-TN- 58-932)  (AF  49(638)265) 

AD  205097  Unclassified 

Also  published  in  Scrlpta  Math.,  v.  24:  123-131,  June 

1555 


An  Investigation  Is  made  of  s>  mi-groups  of  positive 
matrices  P(t)  ■  |Pjk(*)]  to  pol.it  out  that  the  properties 

of  generalized  Markov  processes  satisfying  certain  con¬ 
ditions  (see  Item  no.  SYR. 01:017)  are  true  for  ordinary 
Markov  processes,  even  If  the  following  properties  are 
eliminated:  (1)  Ip  (t)  ‘  1,  j  •  0,  1,  ....  t  >  0  and 
k  1 


(2)  Ip)k  («) 
k  ' 


1,  J  •  0,  1 . t  »  0.  The  resulting  theory 


developed  attains  a  symmetric  status  since  rows  are  not 
preferred  any  more,  and  the  transposed  matrix  P*(t)  also 
satisfies  these  conditions.  Thereby,  It  is  possible  to  com¬ 
plete  the  known  results  for  ordinary  Maikov  processes. 
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SYR. 02:009  SYR.10:001 


Syracuse  U.  Dept,  of  Physics,  N.  Y. 

[THEORY  OF  SOLIDS],  by  M.  Lax.  Final  rept.  Dec. 
1957,  5p.  (AFOSR-TR-58-13)  (AF  18(600)651) 

AD  148100  Unclassified 

This  contract  originated  in  Feb.  1953  and  terminated 
In  Oct.  1957.  A  summary  of  the  work  on  the  contract 
Is  given  Including  a  list  of  eight  reports  which  were 
in  Vol.  I.  (See  Item  nos.  SYR.02:001-SYR.02:008) 


SYR.03:010 

Syracuse  U.  [Dept,  of  Physics]  N.  Y. 

TWO-COMPONENT  SPINORS  IN  GENERAL  RELA¬ 
TIVITY  (Abstract),  by  P.  G.  Bergman.  [1957]  [lip. 

[AF  18(600)1124]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2: 

546,  Apr.  25,  1957. 

Originally,  H.  Weyl  related  two-component  spinors  to 
a  general  Rlemannian  metric  through  quadrupoies, 
thus  Introducing  local  Lorentz  transformations.  As  an 
alternative  procedure,  formulation  Is  undertaken  of  the 
basic  algebraic  relationships  In  a  direct  covariant 
manner  without  reference  to  quadrupoies.  In  this 
formalism  the  groups  of  coordinate  transformations  In 
four-space  and  of  unimodular  transformations  In  the 
2x2  spin  space  are  unrelated  to  each  other.  It  is  possi¬ 
ble  to  Introduce  spln-affine  connections  and,  with  their 
help,  to  construct  a  spin-curvature  tensor.  The  latter 
is  simply  related  to  the  usual  Rlemann-Chrlstoffei 
tensor  of  Rlemannian  geometry. 


SYR.03:0U 

Syracuse  U.  [Dept,  of  Physics]  N.  Y. 

COLLISION  PROCESSES  IN  GASES,  by  E.  P.  Gross. 
Final  rept.  [Dec.  23,  1957]  2p.  (AFOSR-TR-58-15) 

(AF  18(600)1124)  Unclassified 

This  contract  was  concerned  principally  with  four 
topics:  (1)  boundary  value  problems  In  the  theory  of 
rarefied  gases;  (2)  dynamics  of  ionized  gases;  (3)  theory 
of  dielectric  and  magnetic  relaxation:  and  (4)  electron 
lattice  Interactions.  The  results  of  these  studies  may 
be  se'nln  Vol.  I,  Item  nos.  SYR. 03:001 -SYR. 03:009. 


Syracuse  U.  [Dept,  of  Physics)  N.  Y. 

ELECTRON  SPIN-LATTICE  RELAXATION  IN 
PHOSPHORUS-DOPED  SILICON,  by  A.  Honig  and  E. 

Stupp.  [1958]  [2]p.  incl.  diagr.  [AF  18(603)50] 

Unclassified 

Published  in  Phys.  Rev.  Letters,  v.  1:  275-276,  Oct.  15, 

1955! 

The  relaxation  probability  for  a  sample  containing 
16 

1.4  x  10  phosphorus  atoms  per  cc  was  measured  as 
a  function  of  the  magnetic  field  at  1.27*K  and  2.06°K. 

Room  temperature  radiation  was  excluded  so  as  to 
eliminate  any  contribution  from  photoelectricaily  ex¬ 
cited  conduction  electrons,  and  the  results  are  charac¬ 
teristic  of  phonon-produced  interactions.  The  proba¬ 
bilities  are  several  orders  of  magnitude  larger  than  theo¬ 
retical  predictions. 

SYR.10:002 

Syracuse  U.  [Dept,  of  Physics]  N.  Y. 

TRAPPING  LIFETIME  AND  SPIN- LATTICE  RELAXA¬ 
TION  OF  PHOTOEXCITED  CONDUCTION  ELECTRONS 
IN  SILICON  (Abstract),  by  A.  Honig.  [1958]  [l]p. 

[AF  18(603)50]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Chicago  U., 
HI.,  Nov.  28-29,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  3:  377, 
Nov.  2ft,  19&B. 

The  spins  of  electrons  bound  to  the  impurity  atoms  In 
nondegenerate  n-sllicon  can  relax  to  the  Boltzmann 
distribution  by  means  of  electron  exchange  with  the 
conduction  electrons.  At  liquid  helium  temperatures, 
electrons  can  be  excited  Into  the  conduction  band  with 
Infrared  radiation.  By  measuring  the  time  for  the  bound 
spins  to  relax  to  the  Boltzmann  distribution  as  a  function 

3 

of  the  number  of  photons  absorbed  per  sec  per  cm  ,  one 
can  obtain  the  electron’s  lifetime  against  trapping,  pro¬ 
vided  the  conduction  electron  spin-lattice  relaxation 

time,  r  C,  Is  known.  Such  a  determination  of  trapping 
lifetime  was  made,  using  for  ^C  the  value  obtained 

from  the  line  width  In  a  degenerate  phosphorus  doped 
silicon  sample.  Recent  experiments  on  nondegenerate 
phosphorus  doped  silicon  samples  of  varying  donor  con¬ 
centration  and  degree  of  compensation  Indicate  that 

of  the  photoexclted  electrons  depends  on  the  num¬ 
ber  of  impurities  and  Is  considerably  shorter  than 
rg  of  electrons  In  tow  concentration  degenerate 

samples.  Using  r  C  obtained  from  these  experiments, 
Bm  L 
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one  finds  trapping  times  shorter  than  those  previously 
reported,  and  comparable  to  the  lifetimes  in  germanium 
reported  by  Koenig. 


SYR.  10:003 

Syracuse  U.  [Dept,  of  Physics]  N.  Y. 

MEASUREMENT  OF  SPfN-SPfN  RELAXATION  TIME 
fN  PHOSPHORUS-DOPED  SfLfCON  (Abstract),  by 
A.  Honig  and  E.  Stupp.  [1958]  [ljp.  [AF  18(603)50] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  29-Feb.  1,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3:  9, 
Jan.  29,  1958. 

The  elwlr  jTdr  spin-lattice  relaxation  times  are  of  the 
order  of  minutes  for  sufficiently  dilute  concentrations 
of  phosphorus  in  silicon.  Because  of  this  isolation  of 
the  opin  system  from  the  lattice,  it  has  been  possible  to 
investigate  directly  the  kinetics  of  the  spin-spin  relaxa¬ 
tion  by  a  simple  procedure.  Abragam  and  Combrisson 
have  shown  that  a  partial  spin  temperature  is  established 
at  a  value  of  the  magnetic  field  such  that  the  Zeeman  and 
hyperfine  energies  are  equal.  At  this  field  value,  a  re¬ 
distribution  of  the  populations  of  the  three  lowest  lying 
states  can  occur  via  the  spin-spin  interaction  without 
any  energy  exchange  with  the  lattice.  By  sweeping  the 
magnetic  field  through  this  region  at  varying  rates,  and 
subsequently  measuring  the  populations  ol  the  different 
hyperfine  levels  by  microwave  resonances,  we  obtained 
a  measure  of  the  spin-spin  relaxation  time.  For  a 

16  3 

phosphorus  concentration  of  1.4  x  10  /cm  ,  about 
1  second  must  be  spent  in  passing  over  the  line  width 
to  obtain  half  of  the  relaxation.  In  interpreting  this  re¬ 
sult,  it  must  be  kept  in  mind  that  for  a  particular  value 
of  the  external  magnetic  field,  the  spin  packets  that  can 
interact  to  produce  a  spin  temperature  are  restricted 
to  those  which  do  not  require  energy  from  the  lattice. 

SYR.  11:001 

Syracuse  U.  Dept,  of  Physics.  N.  Y. 

WHISKER  GROWTH  FROM  IODIDE  TITANIUM  WIRE, 
by  A.  M.  Russell  and  R.  C.  Abbott.  [1958]  (2]p.  lncl. 
diagrs.  [AF  49(038)93]  Unclassified 

Published  in  Jour.  Appl.  Phys.,  v.  29:  1130-1131,  July 

195®: 

Ti  wire  heated  in  vacuum  was  subjected  to  temperature 
cycling  between  800  and  1 1 00‘C  *t  a  rate  of  6  c/min. 
Whiskers  appeared  after  about  200  c,  and  were  fully 
grown  within  a  few  cycles. 


SYR.  12:001 

Syracuse  U.  [Dept,  of  Psychology]  N.  Y. 

STUDIES  fN  CONFORMfTY  BEHAVIOR,  by  F.  J. 

DiVesta.  Feb.  1,  1957  [38]p.  lncl.  illus,  tables,  refs. 
(Technical  note  no.  1)  (AFOSR-TN-57-138)  (AF  18(603)- 
20)  AD  120495  Unclassified 

The  effect  of  yielding  of  variables  in  the  stimulus  char¬ 
acteristics,  the  group  characteristics,  learning  charac¬ 
teristics,  and  individual  characteristics,  was  studied. 
Conformity,  normative  influence,  or  yielding  were  de¬ 
fined  as  the  tendency  of  an  individual  to  express  judg¬ 
ments  publicly  which  are  in  agreement  with  the  ex¬ 
pressed  consensus  of  the  group.  An  80-ltem  test  was 
developed.  Perceptual,  altitudinal,  and  informational 
items  were  included.  The  test  was  shown  to  be  reliable. 
Age  was  Inversely  related  to  susceptibility  to  normative 
influence.  Females  were  more  conforming  than  males. 
Ti*  pwiUtm'i  cl  the  u  t iierre.  effect  eras  tr  xeaudy 
related  to  the  length  of  time  the  subjects  were  exposed 
to  group  consensus  without  reinforcement.  Among 
the  group  factors,  the  larger  the  group  majority,  the 
more  influence  it  had  on  the  modification  of  the  individu¬ 
al's  judgments.  The  presence  of  the  stimulus  and  its 
influence  on  conformity  were  compared  with  that  of  re¬ 
sponding  from  memory.  No  differential  effects  were 
found.  The  more  ambiguous  the  situation,  the  more  was 
the  individual  influenced  by  the  decision  of  others.  The 
individual's  own  habit  hierarchy  and  his  own  perceptions 
were  shown  to  affect  the  degree  to  which  the  individual 
was  Influenced  by  others.  The  degree  to  which  individu¬ 
als  yield  fnay  be  reduced  under  motivations  where  their 
personal  needs  may  be  threatened  if  performance  is  not 
satisfactory. 


SYR. 12:002 

Syracuse  U.  [Dept,  of  Psychology]  N.  Y. 

SUSCEPTIBILITY  TO  PRESSURES  TOWARD  UNI¬ 
FORMITY  OF  BEHAVIOR  IN  SOCIAL  SITUATIONS. 

A  STUDY  OF  TASK,  MOTIVATIONAL  AND  PERSONAL 
FACTORS  IN  CONFORMITY  BEHAVIOR,  by  F.  J. 
DiVesta.  June  1958,  80p.  incl.  diagrs.  tables,  refs. 
(AFOSR-TR-58-70)  (AF  18(603)20)  AD  158291; 

PB  140461  Unclassified 

A  study  was  made  of  the  effect  of  group  structure  varia¬ 
bles  on  susceptibility  to  social  influence.  Three  major 
classes  of  variables  were  of  concern  in  the  theoretical 
approaches:  (1)  the  nature  of  the  task  of  characteristics 
of  liie  stimulus;  (2)  the  extent  of  structure  and  cohesive 
qualities  of  the  group;  and  (3)  the  personality  patterns 
and  dispositions  of  the  individual  that  reflect  his  prior 
experience.  The  experiments  and  analyses  were  di¬ 
rected  toward  specifying  a  variable  or  variables  under 
each  major  classification  and  demonstrating  the  con¬ 
ditions  under  which  conformity  occurs  as  a  function  of 
that  variable  Results  indicated  that  certain  variables 
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may  successfully  operate  to  Increase  Independence. 
On  the  other  hand,  none  was  Influential  in  eliminating 
yielding  entirely. 


SYR.04:015 

Syracuse  U.  Inst,  of  Industrial  Research,  N.  Y. 

TWO-COMPONENT  SPINORS  IN  GENERAL  RELA¬ 
TIVITY,  by  P.  G.  Bergmann.  May  1957,  19p.  (Techni¬ 
cal  note  no.  P-9)  (AFOSR-TN-57-259)  (AF  18(600)4591 
AD  1 26557  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  II, 
v.  2:  240,  Apr.  25,  1957. 

Also  published  in  Phys.  Rev.,  v.  107:  624-629,  July  15, 
195 T. 

A  general-relativistic  theory  is  developed  of  two- 
component  spinors  somewhat  along  the  lines  pioneered 
more  than  twenty  years  ago  by  H.  Weyl  and  by  L.  Infeld 
and  B.  L.  van  der  Waerden.  This  formalism  Is  In  some 
respects  more  natural  than  the  theory  of  four-component 
spinors.  To  begin  a  set  of  four  2x2  Hermltian  matrices, 
u 

o  ,  are  Introduced  Into  a  four-dimensional  manifold 
(the  basic  geometric  structure  used).  It  is  shown  that 
these  matrices  by  themselves  define  uniquely  a 
Rlemannlan  metric  with  the  usual  signature  of  a  space 
time  manifold.  It  turns  out  that  one  can  describe  the 
gravitational  field  and  Its  laws  very  conveniently  In  this 

matrix  formalism;  at  the  same  time  the  o'1  enable  one 
to  construct  Invariant  two-component  and  four-compo¬ 
nent  spinor  wave  equations.  These  formal  possibilities 
are  then  used  to  define  local  Lorentz  transformations 
and,  in  particular,  the  transformations  corresponding 
to  time  reversal  and  to  parity.  (Contractor's  abstract, 
modified) 


SYR.04:016 

Syracuse  U.  [Inst,  of  Industrial  Research]  N.  Y. 

DISTRIBUTION  FUNCTIONS  FOR  NON-COMMUTING 
OPERATORS,  by  A.  O.  Barut.  July  1957  [16]p.  refs. 
(Technical  note  no.  P-10)  (AFOSR-TN-57-435)  (AF  18- 
(600)459)  AD  136425  Unclassified 

Also  published  In  Phys.  Rev.,  v.  108:  565-569,  Nov.  1, 
1957. 

The  properties  of  a  certain  class  of  functions  f(o  £', 

V)  of  non-commuting  observables  o,  B,  y,  are  Investi¬ 
gated.  They  have  all  the  usual  properties  of  distribution 
functions,  except  that  they  are  complex.  They  satisfy 
simple  Markoff-type  stochastic  equations  and  permit 


to  find  the  expectation  values  unambiguously.  Conversely 
quantum  theory  can  be  formulated  in  terms  of  such  dis¬ 
tribution  functions  having  the  prescribed  properties. 


SYR.04-.017 

Syracuse  U.  [Inst,  of  Industrial  Research]  N.  Y. 

QUANTUM  MECHANICAL  IRREVERSIBLE  GIBBSIAN 
ENSEMBLES,  by  C.  R.  Willis  and  P.  G.  Bergmann.  Oct. 
1957,  37p.  (Technical  note  no.  P-11)  (AFOSR-TN-57- 
623)  (AF  18(600)459)  AD  136611  Unclassified 

A  model  of  irreversible  processes  of  Lebowitz  and 
Bergmann  Is  extended  from  the  classical  to  the  quantum 
mechanical  domain.  This  model  permits  the  construc¬ 
tion  of  Glbbs-type  ensemble  for  open  systems  not  in 
equilibrium.  The  internal  dynamics  of  the  system  that 
Is  engaged  in  a  non-equilibrium  process  is  assumed  to 
be  described  fully  by  Its  Hamiltonian.  Its  Interaction 
with  Its  surroundings,  i.e.,  the  driving  reservoirs,  is 
described  in  terms  of  the  weak,  but  sustained,  Interac¬ 
tions  of  perturbation  theory.  The  reservoir  consists  of 
either  free  fermions  or  free  bosnnB  linearly  or  quadrat- 
ically  coupled  to  the  system.  The  ensemble  obeys  an 
integral  equation  in  configuration  space,  containing  both 
the  terms  of  the  Llouvllle  equation  and  a  stochastic 
integral  term  that  describes  the  Interaction  with  the 
reservoir.  It  is  shown  for  a  restricted  but  important 
class  of  Interactions  that  equilibrium  is  approached 
monotonlcally.  (Contractor's  abstract) 


SYR.04:018 

Syracuse  U.  [Inst,  of  Industrial  Research]  N.  Y. 

COVARIANT  QUANTUM  STATISTICS  OF  HELDS,  by  A. 
O.  Barut.  Nov.  1957,  19p.  (Technical  note  no.  P-12) 
(AFOSR-TN-57-67B)  (AF  18(600)459)  AD  136668 

Unclassified 

Also  published  In  Phys.  Rev.,  v.  109:  1376-1380,  Feb.  15, 

tstst: 

Relativistic  formulas  are  derived  for  energy,  momentum 
and  number  densities  and  distributions  for  systems  of 
bosons  and  fermions  from  a  covariant  formulation  of  the 
statistics  of  fields.  Charge,  spin  and  angular  momentum 
statistics  are  discussed.  (Contractor’s  abstract) 

SYR. 04:019 

Syracuse  U.  [Inst,  of  Industrial  Research]  N.  Y. 

OBSERVABLES  IN  SINGULAR  THEORIES  BY  SYSTEM¬ 
ATIC  APPROXIMATION,  by  E.  Newman  and  P.  G. 
Bergmann.  [1957]  [7]p.  lncl.  refs.  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF  18- 
(600)459]  Office  of  Naval  Research,  and  National  Science 
Foundation)  Unclassified 
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Published  in  Rev.  Modern  Phys.,  v.  29:  443-449,  July 
1957. 

In  this  paper  an  approximation  procedure  has  been  de¬ 
veloped  that  purports  to  lead  to  the  solution  of  the  fol¬ 
lowing  purely  abstract  problem.  Given  a  field  yA  of 
several  parameters  x,  with  an  (infinitesimal)  transfor¬ 
mation  law  under  a  group  of  transformations  whose 
elements  depend  on  one  or  several  arbitrary  functions 
of  the  x;  find  a  complete  set  of  functions  (or  functionals) 
of  the  yA(x)  that  are  invariant  with  respect  to  the  trans¬ 
formation  group. 


SYR.04-,020 

Syracuse  U.  [Inst,  of  Industrial  Research]  N.  Y. 

SUMMARY  OF  THE  CHAPEL  HILL  CONFERENCE,  by 
P.  G.  Bergmann.  [1957]  [3]p.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  18(600)- 
459]  and  National  Science  Foundation)  Unclassified 

Published  in  Rev.  Modern  Phys.,  v.  29:  352-354,  July 
1957. 

A  summary  of  the  relativity  conference  on  the  role  of 
gravitation  in  physics  which  was  held  at  the  University 
of  North  Carolina  in  Jan.  1957  and  a  commentary  on 
the  three  central  headings  of  the  conference  papers  are 
presented  in  terms  of  the  accomplishments  described  in 
the  several  papers  and  the  expectations  of  progress  in 
each  of  these  areas.  The  discussion  is  presented  under 
two  main  headings:  (1)  the  nonquantum  theory  of  gravi¬ 
tation,  and  (2)  the  quantum  theory  of  gravitation.  A 
third  topic,  the  theory  of  measurement,  serves  as  a 
link  between  the  other  two. 


SYR.04:021 

Syracuse  U.  [Inst,  of  Industrial  Research]  N.  Y. 

MODEL  OF  A  NONEQUIUBRIUM  ENSEMBLE:  THE 
KNUDSEN  GAS,  by  J.  L.  Lebowitz  and  H.  L.  Frisch. 
[1958]  27p.  (AFOSR-TN-58-266)  (AF  18(600)459) 

AD  134845  Unclassified 

Also  published  in  Phys.  Rev.,  v.  107:  917-923,  Aug.  15, 
1957. 

An  example  of  a  nonequilibrium  ensemble  is  constructed: 
a  Knudsen  gas  in  a  container  whose  walls  are  maintained 
at  different  temperatures.  The  approach  to  a  stationary 
state  is  investigated,  and  an  iteration  procedure  for 
finding  the  stationary  velocity  distribution  is  derived. 

An  explicit  stationary  solution  is  found  for  the  case 
where  a  Knudsen  thermal  accommodation  coefficient 
completely  characterizes  the  effect  of  gas  collisions 
with  the  walls.  An  expression  for  the  rate  of  heat  trans¬ 
fer  from  the  wall  is  calculated.  A  stochastic  mathemati¬ 


cal  model  which  resembles  in  certain  aspects  the  above 
system  is  Investigated.  (Contractor’s  abstract,  modi¬ 
fied) 


SYR.04:022 

Syracuse  U.  [Inst,  of  Industrial  Research]  N.  Y. 

ON  THE  CONSTRUCTION  OF  A  COMPLETE  SET  OF 
INDEPENDENT  OBSERVABLES  IN  THE  GENERAL 
THEORY  OF  RELATIVITY,  by  A.  Komar.  Apr.  1958, 

2 Op.  (Technical  note  no.  P-13)  (AFOSR-TN-58-27S) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Research  under  AF  18(600)459  and  National  Science 
Foundation)  AD  154178  Unclassified 

Also  published  in  Phys.  Rev.,  v.  Ill:  1182-1187, 

Aug.  15,  1958. 

The  construction  of  a  complete  set  of  quantities  in 
general  relativity,  whose  functional  form  is  invariant 
under  coordinate  transformations,  is  indicated.  The 
set  obtained  is  highly  redundant.  The  Cauchy  problem 
for  obtaining  an  Independent  complete  set  of  observables 
is  discussed.  It  is  also  pointed  out,  that  the  observables 
obtained  may  alternatively  be  viewed  as  the  metric  tensor 
in  a  special  gauge,  i.e.,  with  a  special  coordinate  condi¬ 
tion.  This  latter  viewpoint  may  readily  facilitate  the 
quantization  of  general  relativity.  (Contractor's  abstract) 


SYR.04:023 

Syracuse  U.  [Inst,  of  Industrial  Research  ]  N.  Y. 

THE  STRUCTURE  OF  PARTICLES  IN  LINEARIZED 
GRAVITATIONAL  THEORY,  by  R.  Sachs  and  P.  G 
Bergmann.  Apr.  1958,  27p.  lncl.  refs.  (Technical  note 
no.  P-14)  (A  FOSR-TN- 58-374)  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  18- 
(600)459  and  National  Science  Foundation)  AD  154281; 
PB  134758  Unclassified 

Also  published  in  Phys.  Rev.,  v.  112:  674-680,  Oct.  15, 

19557 

The  Invariant  character  of  restrictions  imposed  on 
singularities  or  other  sources  of  the  gravitational  fields 
in  the  EIH  theory  of  motion  in  General  Relativity  was 
examined.  A  complete  classification  of  sources  that  can 
occur  in  the  linearized  theory  only  are  provided,  in 
terms  of  properties  that  are  invariant  under  Lorentz 
and  linearized  curvilinear  coordinate  "gauge"  transfor¬ 
mations.  Except  for  several  explicitly  known  solutions, 
all  solutions  can  be  derived  from  a  "supermetric"  cor¬ 
responding  to  the  Hertz  potential  of  electrodynamics. 

One  method  of  classification  is  in  terms  of  gauge- 
invariant  integrals  over  spatial  closed  surfaces  com¬ 
pletely  surrounding  the  particles.  The  motion  of  each 
source  is  determined  by  its  own  intrinsic  angular 
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momentum  and  dipole  moment.  Hie  results  do  not  de¬ 
pend  on  any  particular  assumed  form  of  the  stress- 
energy  tensor  of  the  sources.  (Contractor's  abstract) 

SYR. 04:024 

Syracuse  U.  [Inst,  of  Industrial  Research]  N.  Y. 

A  THEORY  OF  PARTICLES  OF  SPIN  ONE-HALF,  by 
A.  O.  Barut.  [1958]  [ll]p.  [Technical  note  no.  P-15] 

(A FOSR-TN-58-820)  [AF  18(600)459]  AD  222413 

Unclassified 

Also  published  In  Ann.  Phys.,  v.  5:  95-105,  Oct.  1958. 

From  the  two-component  second  order  fermion  theory 
of  Feynman  and  Gell-Mann  a  four  component  theory  of 
spin-t  particles  In  Hamiltonian  form  Is  derived.  When 
a  suitable  indefinite  metric  Is  introduced  In  the  spin 
space  by  means  of  charge  density,  the  spin  as  well  as 
the  charge  degrees  of  freedom  may  be  separated.  Spin 
and  angular  momentum  are  separately  constants  of  the 
motion  which  is  not  the  case  for  the  Dirac  equation.  If 
states  with  positive  norm  describe  particles,  the  states 
of  the  corresponding  charge  conjugate  particles  have 
negative  norm.  The  Hamiltonian  is  quadratic  in  the 
momenta  which  allows  a  straightforward  transition  to 
the  nonrelatlvistic  Pauli  equation.  The  law  of  transfor¬ 
mation  of  the  wave  function  under  the  Lorentz  trans¬ 
formations  Is  given,  and  the  relation  and  equivalence 
of  the  theory  to  Dirac  and  Foldy-Wouthuysen  equations 
is  established.  (Contractor's  abstract) 


SYR. 04:025 

Syracuse  U.  of  Industrial  Research]  N.  Y. 

COVARIANT  CONSERVATION  LAWS  IN  GENERAL 
RELATIVITY,  by  A.  Komar.  [1958]  7p.  (A FOSR-TN- 
58-988)  (AF  18(600)459)  AD  205910  Unclassified 

Also  published  in  Phys.  Rev.,  v.  113:  934-936,  Feb.  1, 
1959. 

A  set  of  covariant  conservation  laws  Is  constructed  In 
the  general  theory  of  relativity.  Their  relationship  to 
the  generators  of  infinitesimal  coordinate  transforma¬ 
tions  is  Indicated.  In  a  given  coordinate  system  certain 
of  these  quantities  may  be  naturally  Identified  as  energy 
and  momentum.  (Contractor's  abstract) 


SYR.04  026 

[Syracuse  U.  Inst,  of  Industrial  Research,  N.  Y.] 

THEORY  OF  1RREVERS1B1  E  PROCESSES,  by  P.  G. 
Bergmann.  Final  rept.  Oct,  1.  1952-Sept.  30.  1958, 

4p.  (AfOSR-TR-58- 149)  (AF  18(600)459!  AD  222524 

Unclassified 


A  summary  of  the  results  obtained  under  this  contract 
is  presented  In  the  form  of  a  list  of  technical  reports, 
including  journal  references,  and  a  list  of  personnel 
who  have  contributed  to  this  work. 


SYR.  04:027 

Syracuse  U.  [Inst,  of  Industrial  Research]  N.  Y. 

CONSTRUCTION  OF  OBSERVABLES  IN  GENERAL 
RELATIVITY  (Abstract),  by  A.  Komar.  [1958]  [l]p. 

[AF  18(600)459]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  29- Feb.  1,  1958. 

Published  In  Bull.  Amer,  Phys.  Soc.,  Series  n,  v.  3: 

68,  Jan.  29,  1958. 

If  the  field  equations  of  general  relativity  are  satisfied, 
then  one  can  construct  at  each  world  point  exactly  four 

A1  as  the  roots  of  eigenvalue  problems  involving  the 
curvature  tensor.  If  these  four  scalars  are  algebraically 
independent  of  each  other,  they  can  serve  as  a  uniquely 
defined  (local)  "canonical"  coordinate  system.  The  com¬ 
ponents  of  the  corresponding  canonical  metric  tensor  are 
Individually  invariants;  if  they  are  given  as  functions  of 

the  four  A  ,  the  Riemannlan  manifold  Is  thereby  uniquely 
characterized.  Hence,  these  ten  functions  of  four  argu¬ 
ments  represent  a  complete  system  of  observables.  This 
system  Is  still  highly  redundant.  In  addition  to  the  usual 
ten  field  equations,  the  components  of  the  canonical  met¬ 
ric  tensor  satisfy  four  additional  differential  equations, 
"coordinate  conditions"  that  assure  the  canonical  char¬ 
acter  of  the  coordinate  system  A*.  The  Cauchy  problem 
for  these  fourteen  differential  equations  will  be  dis¬ 
cussed.  Its  solution  will  yield  a  complete  set  of  inde¬ 
pendent  observables. 

SYR. 04:028 

Syracuse  U.  [Inst,  of  Industrial  Research]  N.  Y. 

SUBSIDIARY  CONDITIONS  IN  COVARIANT  THEORIES, 
by  P.  G.  Bergmann  and  A.  1.  Janis.  [1958]  [10]p.  lncl. 
refs.  (Sponsored  Jointly  by  Air  Force  Office  of  Scien¬ 
tific  Research  under  [AF  18(600)459],  Office  of  Naval  Re¬ 
search,  and  National  Science  Foundation)  Unclassified 

Published  In  Phys.  Rev.,  v.  Ill:  1191-1200,  Aug.  15, 

1958. 

We  have  Investigated  the  effect  that  coordinate  conditions 
and  similar  cond»tions  will  have  on  the  formal  properties 
of  covariant  theories.  Two  distinct  types  of  coordinate 
conditions  were  included,  those  involving  first  derivatives 
of  the  field  variables  (such  as  the  gauge  condition  of 
l.orenlz  and  the  coordinate  conditions  of  De  Dander) 
and  those  algebraic  in  the  field  variables  (of  which  the 
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Coulomb  gauge  is  an  example).  We  have  found  that  with 
either  type  of  coordinate  condition  we  can  construct  a 
variational  principle,  or  a  Hamiltonian  formalism,  which 
leads  to  physically  meaningful  field  equations  if  associ¬ 
ated  with  appropriate  initial  conditions  on  a  space-like 
hypersurface.  Thus  the  existence  of  a  properly  set 
Cauchy  problem  is  always  assured.  It  had  been  found 
previously  that  the  infinitesimal  invariant  transforma¬ 
tions  of  covariant  theories  form  a  group  and  the  the  co¬ 
ordinate  (and  similar)  transformations  represent  a  nor¬ 
mal  subgroup.  The  members  of  the  resulting  factor 
group  are  in  one-to-one  correspondence  with  the  true 
observables  of  the  theory,  those  dynamical  variables 
which  alone  possess  intrinsic  significance  without  ref¬ 
erence  to  a  particular  frame  of  descilpUuu  and  whose 
commutator  algebra  is  presumably  reflected  in  the  com¬ 
mutators  of  the  corresponding  Hilbert  operators  of  the 
quantized  theory.  In  this  paper  we  have  established 
the  appropriate  transformation  groups  (and  their  sub¬ 
groups  and  factor  groups)  of  a  theory  with  either  type 
of  coordinate  conditions.  We  have  found  that  in  any  of 
these  versions  the  theory  will  yield  the  same  observa¬ 
bles  with  the  same  commutator  algebra.  One  may 
therefore  hope  that  a  quantization  scheme  based  on  a 
theory  with  subsidiary  conditions  will  be  free  of  the 
arbitrariness  involved  in  the  choice  of  particular  con¬ 
ditions.  (Contractor's  abstract) 


SYR.04:029 

Syracuse  U.  [Inst,  of  Industrial  Research]  N.  Y. 

CONSERVATION  LAWS  IN  GENERAL  RELATIVITY  AS 
THE  GENERATORS  OF  COORDINATE  TRANSFORMA¬ 
TIONS,  by  P.  G.  Bergmann.  [1958]  [3]p.  incl.  refs. 

[AF  18(600)459]  Unclassified 

Published  In  Phys.  Rev.,  v.  112:  287-289,  Oct.  1,  1958. 

The  components  of  the  so-called  canonical  energy-stress 
pseudotensor  in  general  relativity  may  be  thought  of  as 
the  generators  of  infinitesimal  coordinate  transforma¬ 
tions  corresponding  to  a  rigid  parallel  displacement  of 
the  coordinate  origin,  just  as  in  Lorentz-covariant 
theories.  In  this  paper  it  is  shown  that  the  canonical 
expressions,  as  well  as  the  expressions  proposed  by 
Landau  and  Llfshlti  and  (he  e up  reasons  (or  the  angular 
momentum  density,  are  all  special  cases  of  an  infinity 
of  conservation  laws  whose  pseudovectors  generate  arbi¬ 
trary  curvilinear  coordinate  transformations.  This 
approach  enables  us  to  construct  the  tratislorm  of  every 
one  of  these  conservation  laws  under  an  arbitrary  (finite) 
coordinate  transformation.  Finally  it  is  shown  that 
every  one  of  these  conservation  lasts  may  be  used  to  ob¬ 
tain  a  surface  integral  relationship  that  describes  the 
motion  of  singularities  in  a  general-relativistic  theory. 

It  is  concluded  that  there  is  an  infinite  number  of  param¬ 
eters  that  describes  a  singularity  of  the  field,  a  fact  that 
had  previously  been  in  doubt.  (Contractor's  abstract) 


SYR.07:002 

Syracuse  U.  Research  Inst.  Electrical  Engineering 
Dept.,  N.  Y. 

WAVE  PROPAGATION  IN  NON-RECIPROCAL  MEDIA, 
by  R.  F.  Harrington.  Final  rept.  Oct.  1956,  19p.  incl. 
diagrs.  table.  (Rept.  no.  EE  368-5610F)  (AFOSR-TR- 
58-151)  (AF  18(600)1529)  AD  222529  Unclassified 

The  problem  of  a  non-reciprocal  waveguide  consisting 
of  a  thin  axially-magnetized  ferrite  cylinder  coaxially 
placed  in  a  circular  guide  has  received  considerable  at¬ 
tention  because  it  is  considered  to  be  a  useful  geome- 
hj.  Kales  derived  a  characteristic  equation  lor  Hie  de¬ 
termination  of  the  propagation  constants,  but  obtained 
no  explicit  solution  or  numerical  values  because  of  the 
complexity  of  the  solution.  Suhl  and  Walker  have  at¬ 
tacked  the  problem  from  a  perturbation  approach.  It 
is  proposed  here  that  the  exact  characteristic  equation 
be  used  to  obtain  approximate  solutions.  Compared  to 
the  perturbation  approach,  this  has  the  inherent  advan¬ 
tages  of  (a)  allowing  mathematical  evaluation  of  the  ac¬ 
curacy  of  solution,  and  (b)  yielding  exact  answers  if  suc¬ 
cessive  approximations  are  used. 


SYR. 13:001 

Syracuse  U.  Research  Inst.  Electrical  Engineering 
Dept.,  N.  Y. 

FERROMAGNETIC  RESONANCE  IN  MAGNETITE 
BELOW  TRANSITION  TEMPERATURE,  by  G.  Herz, 

R.  A.  Johnson,  and  D.  W.  Healy,  Jr.  Final  rept.  June 
1958,  38p.  incl.  diagrs.  tables,  refs.  (Rept.  no.  EE472- 
587 F)  (AFOSR-TR-58-118)  (AF  49(638)77)  AD  201883; 
PB  137552  Unclassified 

The  conditions  for  electronic  resonance  in  an  ortho¬ 
rhombic  magnetic  crystal  are  examined  and  the  relation 
ship  between  u'  and  H  required  for  resonance  is  predict- 

v 

ed.  In  addition  a  calculation  is  made  of  the  critical 

fields,  H  ,  above  which  the  magnetization  is  aligned  with 
c 

applied  field.  Experimental  verification  of  the  relation¬ 
ship  predicted  between  u  and  H  was  attempted  (for  mag- 

? 

netlte  below  its  transition  temperature)  but  is  restricted 
to  a  narrow  part  of  the  total  frequency  and  magnetic  field 
spectrum  needed  for  complete  verification.  The  effect 
of  pressure  and  a  biasing  magnetic  field  on  ibe  selection 
of  the  easy  axis  of  magnetization  are  also  examined  as 
well  as  the  role  which  magnetic  dipolar  forces  may  play 
m  the  observed  attsiATopy .  tContrartut's  abstract) 
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SYR.08:002 

Syracuse  U.  Research  Inst.  Mechanical  Engineering 
Dept.,  N.  Y. 

APPLICATION  OF  DONNELL-TYPE  DYNAMIC  EQUA¬ 
TIONS  INCLUDING  AND  EXCLUDING  THE  EFFECTS 
OF  TRANSVERSE  SHEAR  AND  ROTATIONAL  INERTIA 
TO  VIBRATIONS  OF  INFINITELY  LONG  CYLINDRICAL 
SHELLS,  by  Y.-Y.  Yu.  July  1957,  lv.  incl.  diagrs. 
tables.  (Rept.  no.  ME390-577TN2)  (AFOSR-TN-57-390) 
(AF  18(603)5)  AD  132465  Unclassified 

Donneil-type  dynamic  equations  of  cylindrical  shells 
have  been  obtained  from  Fiflgge's  equations  and  from 
equations  including  the  effects  of  transverse  shear  de¬ 
formation  and  rotational  inertia.  In  the  present  paper 
the  latter  equations  are  further  given  in  such  a  form 
that  the  transverse  shear  and  rotation  effects  may  easi¬ 
ly  be  suppressed;  thus,  two  sets  of  equations  which  in¬ 
clude  and  exclude  these  effects,  respectively,  and  which 
are  exact  counterparts  of  each  other  were  obtained. 
Equations  excluding  the  transverse  shear  and  rotation 
effects  are  found  to  be  slightly  different  from  the  Don¬ 
nell-type  FlUgge  equations  obtained  previously.  By 
means  of  the  two  sets  of  Donnell-type  equations,  includ¬ 
ing  and  excluding,  respectively,  the  transverse  shear 
and  rotation  effects,  the  free  flexural  vibration  of  infi- 
lntely  lung  cylindrical  shells  and  thus  the  propagation 
of  flexural  waves  in  such  shells  are  then  discussed. 
Expressions  in  compact  form  are  derived  for  the  fre¬ 
quency,  modes,  phase  and  group  velocities,  and  numeri¬ 
cal  calculations  hav?  been  carried  out  accordingly. 
(Contractor's  abstract,  modified) 

SYR. 08:003 

Syracuse  U  Research  Inst  Mechanical  Engineering 
Dept.,  N.  Y. 

ON  THE  DONNELL  EQUATIONS  AND  DONNELL-TYPE 
EQUATIONS  OF  THIN  CYLINDRICAL  SHELLS,  by  Y.-Y. 
Yu.  Aug.  1957,  21p.  refs.  (Rept.  no.  ME390-578TN3) 
(AFOSR-TN- 57-464)  (A  F  16(605)5)  AD  156455 

Unclassified 

Also  published  in  Proc.  Third  U.  S  Nat'l.  Congress  of 
Appl.  Mech.,  RShi  U  ,  Prosldwne*.  R,  l.  (June  tt-14, 
1958),  N.  Y.,  Amer.  Soc.  Mech.  Engineers,  1958,  p.  479- 
487. 

The  Donnell  equations  of  thin  cylindrical  shells  are 
characterized  by  being  in  a  completely  uncoupled  form, 
but  they  also  involve  simplifying  assumptions  concern¬ 
ing  the  strain  expressions.  Equations  of  thin  cylindrical 
shells  in  such  uncoupled  form  are  called  Donneil-type 
equations  when  no  simplification  of  the  strain  expres¬ 
sions  is  involved  in  the  derivation.  A  review  of  the  pre¬ 
vious  results  is  first  given  on  these  equations,  both 
static  and  dynamic,  and  either  including  or  excluding 
the  effects  of  transverse  shear  deformation  and  rota¬ 
tional  inertia,  together  with  their  applications.  A  most 


complete  set  of  Donneil-type  dynamic  equations  including 
the  shear  and  rotation  effects  is  then  derived,  which  is 
shown  to  be  reducible  to  the  previous  results.  In  partic¬ 
ular,  from  this  set  of  Donneii-type  dynamic  equations  is 
deduced  a  set  of  Donnell  dynamic  equations,  also  includ¬ 
ing  the  shear  and  rotation  effects.  (Contractor's  abstract) 


SYR.08-.004 

Syracuse  U.  Research  Inst.  Mechanical  Engineering 
Dept.,  N.  Y. 

FREQUENCIES  AND  MODES  OF  FREE  VIERATIONS  OF 
THIN  CYLINDRICAL  SHELLS  HAVING  FINITE 
LENGTHS,  by  Y.-Y.  Yu.  Final  rept.  Aug.  1957,  5p. 
(Rept.  no.  ME390-578TN4)  (AF  18(603)5)  Unclassified 

This  report  summarizes  previous  research  concerned 
with  the  free  vibration  of  thin  cylindrical  shells  in  which 
the  method  of  approach  was  through  the  use  of  Donneii 
and  Donneli-type  equations.  A  discussion  is  then  pre¬ 
sented  of  the  vibration  problems  which  have  been  solved 
by  means  of  these  equations. 


SYR. 08:005 

Syracuse  U.  Research  Inst.  Mechanical  Engineering 
Dept.,  N.  Y. 

VIBRATIONS  OF  THIN  CYLINDRICAL  SHELLS  ANA¬ 
LYZED  BY  MEANS  OF  DONNELL-TYPE  EQUATIONS, 
by  Y.-Y.  Yu.  [1958]  lv.  incl.  diagrs.  refs.  (AF  18(603)- 
5)  Unclassified 

Presented  at  Structures  Session,  Twenty-sixth  annual 
meeting,  Inst  Aer-maut  Sciences,  New  Y'urt,  Jan  27 - 
30,  1958. 

Published  In  Jour.  Aero/Space  Sciences,  v.  25:  699-715, 


Ttit  Lurfiell-type  equations  t(  thin  cylindrical  shells  are 
characterized  by  being  in  a  completely  uncoupled  form 
such  that  one  equation  of  the  set  Involves  the  radial  dis¬ 
placement  component  w  as  the  only  dependent  variable, 
and  each  of  the  remaining  equations  relates  one  1  the 
other  displacement  components  to  w.  Derivation  is  first 
given  for  Donnell-type  dynamic  equations  including  and 
excluding,  respectively,  the  effects  of  transverse  shear 
deformation  and  rotational  inertia.  The  equations  are 
then  applied  in  a  convenient  and  straightforward  manner 
to  the  analysis  of  free  vibrations  of  infinitely  long  cy¬ 
lindrical  shells,  with  comprehensive  results  given  for 
the  frequency,  modes,  and  phase  and  group  velocities. 
Results  on  the  frequency  and  modes  are  also  immediate¬ 
ly  applicable  to  finite  shells  with  simply  supported  edges. 
The  cases  of  finite  shells  with  damped  and  flexibly  sup¬ 
ported  edges  are  finally  discussed  by  further  making 
use  of  the  Galerkin  method  in  conjunction  with  the 
Donneil-type  equations.  (Contractor’s  abstract) 
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T01.01:007 

Technical  Operations,  Inc.,  Arlington,  Mass. 

THE  ZETA  POTENTIAL  OF  SILVER  BROMIDE  IN 
THE  PRESENCE  OF  VARIOUS  SUBSTANCES  OF  PHO¬ 
TOGRAPHIC  INTEREST,  by  J.  E.  LuValle  and  J.  M. 
Jackson.  [1957]  33p.  diagrs.  tabies,  refs.  (AFOSR- 
TN-57-144)  (AF  18(600)371)  AD  126433 

Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  61:  1216-1222, 
Sept.  1957. 


Also  published  in  Science  et  Industries  Photographiques, 


v.  29:  60,  1958. 


Hie  zeta  potentials  of  silver  bromide  sois  have  been 
determined  in  the  presence  of  some  compounds  com¬ 
monly  found  in  photographic  processing  solutions.  It 
has  been  shown  that  conclusions  regarding  the  zeta  po¬ 
tential  at  the  silver  bromide  surface  are  open  to  consid¬ 
erable  question  when  geiatin,  sensitizing  dyes,  quater¬ 
nary  salts,  etc.,  are  simultaneously  present.  The  data 
clearly  Indicate  the  Importance  of  adsorption  processes 
in  photographic  development.  The  zeta  potential-con¬ 
centration  curves  (for  different  substances)  are  fitted 


by  a  Langmuir  adsorption  isotherm  6  « 


where  k  «  3  x  10  cm”  /mole  and  8  ■ 


C.  -  c 

1  m 


Co-'m 


where  C  ,  C.  and  C  are  the  zeta  potentials  in  the  ab- 
oi  m 

sence  of  the  adsorbed  compound,  the  zeta  potential  at 
concentration  c,  of  the  adsorbed  compound  and  the  zeta 

potential  when  the  surface  is  completely  covered  by  ad¬ 
sorbed  compound,  respectively.  (Contractor's  abstract) 


TOI.0 1:008 

Technical  Operations,  Inc.,  Arlington,  Mass. 

MOLECULAR  AFFINITY.  I.  DEVELOPMENT  OF  THE 
CONCEPT,  by  J.  E.  LuValle.  July  1957,  lv.  incl.  diagrs. 
tables,  refs.  (Rept.  no.  TOI  57-18)  (AFOSR-TN-57-554) 
(AF  18(600)371)  AD  136538  Unclassified 


cept  have  been  postulated  and  a  few  examples  treated. 

A  tabie  of  atomic  affinities  for  the  entire  periodic  sys¬ 
tem  has  been  computed  from  atomic  electronegativities 
for  use  in  computing  moiecuiar  affinities  The  theoreti¬ 
cal  basis  for  this  concept  has  been  brief!,,  discussed. 
(Contractor’s  abstract) 


TOL01:009 

Technical  Operations,  Inc.,  Arlington,  Mass. 

MOLECULAR  AFFINITY.  H.  COIJRELATION  WITH 
IONIZATION  POTENTIALS,  ELECTRON,  SOLVENT, 
PROTON,  NUCLEOPHILE  AND  RADICAL  AFFINITIES 
AND  RESONANCE  ENERGY,  by  J.  E.  LuValle.  July 
1957,  lv.  incl.  diagrs.  tables,  refs.  (Rept.  no.  TOI  57- 
19)  (A FOSR-TN-57-555)  (AF  18(600)371)  AD  136539 

Unclassified 

Hie  molecular  affinity  concept  has  been  applied  to  the 
correlation  of  some  physical  properties.  Moiecuiar 
electron  affinities  have  been  computed  from  ionization 
potential  data.  Molecular  electron  affinities  and  ener¬ 
gies  of  solution  (solvent  affinities)  have  been  computed 
from  ionization  potential  and  polarographic  half-wave 
potential  data.  Heats  of  hydration  (water  affinities) 
have  been  correlated  with  the  differential  molecular  af¬ 
finity,  do.  Proton  affinities  have  been  correlated  with 
differential  molecular  affinities,  do,  and  polarization 
(or  localization  affinities)  energies  deduced.  Nucleo¬ 
philic  affinities  have  been  correlated  with  molecular  af¬ 
finities.  Radical  affinities  have  been  correlated  with 
do  and  with  differential  molecular  reactivities,  dp. 

It  has  been  demonstrated  that  the  localization  affinity 
is  inversely  and  linearly  related  to  the  quantum  me¬ 
chanical  localization  energy.  The  concept  of  resonance 
energy  per  atom  constituting  the  molecule  has  been  de¬ 
veloped,  and  it  has  been  shown  that  the  moiecuiar  af¬ 
finity  of  related  compounds  was  linearly  related  to  the 
resonance  energy  per  atom,  and  that  within  any  linear 
relationship,  the  molecular  affinity  minus  the  resonance 
energy  per  atom  was  a  constant.  (Contractor’s 
abstract) 


TOI.Oi.OlO 

Technical  Operations,  Inc.,  Arlington,  Ma3S. 


A  concept  of  molecular  affinity,  or,  a  measure  of  chemi¬ 
cal  reactivity  based  on  the  molecular  ionization  poten¬ 
tial,  1.  and  the  moiecuiar  electron  affinity,  A,  has  been 
developed,  e  -  I  +  A.  Moiecuiar  reactivity,  P,  has 

been  defined  a  sP>n«l  where  X  «  o£-  has  been  desig¬ 
nated  the  localization  affinity.  The  negative  sign  is 
used  when  the  molecule  acts  as  an  electron  donor  and 
the  positive  sign  when  the  molecule  acts  as  an  electron 
acceptor.  The  molecular  reactivity  is  the  effective  mo¬ 
lecular  affinity  at  the  point  of  attack  of  the  participating 
molecules.  Hypotheses  for  the  application  of  the  con- 


MOLECULAR  AFFINITY.  IV.  CORRELATION  WITH 
CHEMICAL  KINETIC  DATA,  by  J.  E.  LuValle.  July  1957, 
lv.  incl.  diagrs.  tables,  refs.  (Rept.  no.  TOI  57-21) 
(AFOSR-TN-57-556)  (AF  18(600)371)  AD  136540 

Unclassified 

The  application  of  the  moiecuiar  affinity  concept  to  ki¬ 
netic  data  has  demonstrated  that  when  the  proper  tran¬ 
sition  state  has  been  chosen,  the  differential  molecular 
affinity,  Ao,  tends  to  be  linearly  related  to  the  iog  k 
where  k  is  the  specific  rate  constant.  The  concept  that 
Au-  =  Ao  ♦  AF*  tends  to  be  a  constant  for  a  given 
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reaction,  l.e.,  the  reaction  tends  to  be  lsoenergetlc 
where  Aw  is  the  total  energy  required  for  reaction,  and 
AF*  is  the  free  energy  of  reaction,  has  proven  very  use¬ 
ful  in  selecting  the  proper  transition  state.  The  hypothe¬ 
sis  that  the  total  energy  of  reaction,  Ate,  tends  to  be  a 
minimum  has  supplemented  the  lsoenergetlc  hypothesis 
in  the  ct.ace  ol  transition  Elate .  The  Correlation  of  ki¬ 
netic  data  was  best  when  reliable  free  energy  of  activa¬ 
tion  data  were  available.  In  some  cases  sufficient  data 
were  available  so  that  sterlc  effects  could  be  computed. 
The  data  for  some  SN^  reactions  led  to  the  conclusion 

that  reaction  proceeds  by  concerted  attack  of  the  enter¬ 
ing  gr  /up  and  at  least  two  molecules  of  solvent.  It  also 
appeared  probable  that  the  molecule  undergoing  attack 
was  solvated  prior  to  reaction  with  the  entering  group 
and  the  two  molecules  of  solvent.  (Contractor's  ab¬ 
stract) 


TOI.OlrOll 

Technical  Operations,  Inc.,  Arlington,  Mass. 

MOLECULAR  AFFINITY.  V.  CORRELATION  WITH 
CHEMICAL  EQUILIBRIA  DATA,  by  J.  E.  LuValle. 

July  1957,  lv.  lncl.  diagrs.  tables,  refs.  (Rept.  no. 

TOI  57-22)  (AFOSR-TN-57-557)  (AF  18(600)371) 

AD  136541  Unclassified 

Considerable  data  on  equilibrium  systems  have  been 
correlated  by  application  of  the  molecular  affinity  con¬ 
cept.  Data  on  the  pKa  acids  and  bases  showed  that  iso- 

energetic  groupings  were  present.  These  data  also  led 
to  the  conclusion  that  the  transition  state  for  acid  ioni¬ 
zation  must  include  the  water  equilibrium, 

HjO+  +  OH"  £  ZHjO.  The  data  on  keto-enol  tautomer- 

ism  of  acetoacetlc  ester  suggested  that  the  extent  of 
enollzation  Increased  as  the  molecular  affinity  of  the 
solvent  became  different  from  that  of  the  solute;  l.e., 
as  the  acidity  or  basicity  of  the  solvent  increased  rel¬ 
ative  to  acetoacetlc  ester,  the  extent  of  enollzation  in¬ 
creased.  Equilibrium  data  on  charge  transfer  com¬ 
plexes  and  on  the  trimethylboron-amlne  complexes 
showed  that  the  vt  ability  A  the  c duplexes  were  a,  (mo¬ 
tion  of  A  a;  where  Ao.'  =  AF  +  Aar,  Polarographic  half- 
eq 

wave  data  for  some  4-amlno-N-diethylanilines  were 
used  to  establish  isoenergetic  groupings  and  to  compute 
the  sterlc  strain  for  some  2-substituted  N-iUcyl  ani¬ 
lines.  The  photographic  and  allergenic  activities  of 
these  compounds  were  correlated  with  Ao  and  Auc 
(Contractor’s  abstract) 


TOI. 01-012 

Technical  upe.  itions,  tnc.,  Arlington,  Mass. 

MOLECULAR  AFFINI  TY.  VI.  CORRELATION  WITH 
ORIENTING  POWER  OF  SUBSTITUENTS  AND  WITH 


THE  HAMMETT  SUBSTITUENT  SIGMAS,  by  J.  E. 
LuValle.  July  1957,  lv.  incl.  diagrs.  tables,  refs.  (Rept. 
no.  TOI  57-23)  (AFOSR-TN-57-558)  (AF  18(600)371) 

AD  136542  Unclassified 

It  has  been  demonstrated  that  the  orienting  power  of  a 
Eubstitutr.t  ii.  niOiiuMiboWtuted  ttmeras  Id  bAh  clectitv- 
philic  attack  and  phenyl  radical  attack  may  be  correlated 
with  the  molecular  affinity  of  the  substituted  molecule. 

It  has  also  been  shown  that  Hammett’s  o,  Taft’s  o*,  or  , 

o„  and  E„,  Roberts  and  Moreland's  o’  and  Brown's  o  + 

R  S’  p 

may  be  correlated  with  the  molecular  affinity  of  the  sub¬ 
stituted  molecule  or  the  substituent.  It  has  been  con¬ 
cluded  that  none  of  the  sigmas  represent  just  one  effect. 
Hammett's  o,  Taft's  a*,  and  o  ,  Roberts  and  Moreland's 

o'  and  Brown's  o  +  all  contain  resonance  and  steric 
P 

effects  as  well  as  polar  effects;  Taft's  o  contains  polar 

R 

and  steric  effects  as  well  as  resonance  effects  and  Taft's 
sterlc  substituent  constant,  Eg,  contains  polar  and  reso¬ 
nance  effects  as  well  as  steric  effects.  Taft's  a*,  o  and 

a  do  represent  a  considerable  improvement  over 
R 

Hammett’s  o  and  do  show  better  correlation  with  molec¬ 
ular  affinity  computations  than  do  Hammett's  substituent 
sigmas.  (Contractor's  abstract) 


TOI.01-.013 

Technical  Operations,  Inc.,  Arlington,  Mass. 

MOLECULAR  AFFINITY,  in.  CORRELATION  WITH 
DATA  OBTAINED  FROM  THE  INTERACTION  OF  ELEC¬ 
TROMAGNETIC  RADIATION  WITH  MOLECULES,  by 
J.  E.  LuValle.  July  1957,  lv.  incl.  diagrs.  tables,  refs. 
(Rept.  no.  TOI  57-20)  (AFOSR-TN-57-566)  (AF  18(600)- 
371)  AD  136549  Unclassified 

The  correlation  of  molecular  affinity  computations  with 
quadrupole  coupling  data  and  chemical  shift  data  indicated 
that  both  sets  of  data  are  functions  of  the  size,  shape, 
steric  relationships  and  intramolecular  resonance  ener¬ 
gies.  Furthermore,  the  data  are  also  perturbed  by  media 
effects.  Similar  conclusions  were  reached  in  regard  to 
diamagnetic  susceptibility,  molecular  refraction  and 
dipole  moment  data.  Infra-red  absorption  spectra  were 
correlated  quit  well  with  n.vleco  ir  aUtnity  Computations. 
However  here  again,  the  stereochemistry  of  the  molecule 
and  media  effects  were  shown  to  perturb  the  absorption 
spectra.  In  the  visible  and  uv  spectra  of  condensed  ring 
hydrocarbons,  the  assumption  that  the  compounds  donate 
electrons  in  the  absorption  process  permitted  computa¬ 
tion  of  molecular  reactivities  which  exhibited  excellent 
linear  correlation  with  the  energy  of  the  first  absorption 
band.  Molecular  affinities  and  molecular  reactivities 
were  also  correlated  with  reported  charge  tiaiislet  spec¬ 
tra.  Where  it  was  possible  to  compute  molecular  reac¬ 
tivities,  the  correlation  was  better  than  for  molecular 
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affinities.  Hie  data  for  the  spectra  of  btacetyl  appear 
to  indicate  an  error  in  the  ionization  potential.  (Con¬ 
tractor's  abstract) 


TOI.01:014 

Technical  Operations,  Inc.  [Arlington]  Mass. 

AN  APPARATUS  FOR  THE  INVESTIGATION  OF 
RAPID  REACTIONS.  THE  KINETICS  OF  THE  CAR¬ 
BONIC  ACID  DEHYDRATION,  by  P.  G.  Scheurer,  R. 

M.  Brownell,  and  J.  E.  LuValle.  Dec.  1957,  lv.  incl. 
illus.  diagrs.  tables,  refs.  (Rept.  no.  TOI  57-34) 
(AFOSR-TN- 57-787)  (AF  18(600)371)  AD  148018 

Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  62:  809-812, 
July  1958. 

A  flow  machine  was  constructed  for  the  investigation 
of  rapid  reactions.  An  investigation  of  the  dehydration 
of  H,CO.  was  made  to  determine  the  performance  of 
Z  3  2 

the  flow  machine.  Twenty-five  ml  of  2  x  10  NNaHCO, 

-2  11 

solution  was  mixed  with  25  ml  of  1.07  x  10  NHC1  in 
the  flow  machine.  Each  solution  contained  the  same 
-4 

amount  of  1.0  x  10  M  bromophenol  blue  indicator.  A 
plot  was  made  of  pH  vs  time,  and  oscllloscoplc  traces 
were  made  of  the  HjCOg  dehydration.  Hie  energy  of 

activation  was  found  to  be  16.1  kcal/mol,  AS  was  36EU, 
and  Af  was  5.9  kcal/mol.  First  ionization  constants 
and  the  heat  of  ionization  we-s  computed  for  HjCOj 

at  each  temperature.  Hie  orr.puted  heats  were  in 
good  agreement  with  Roughton’s  (Jour.  Amer.  Chem. 
Soc.,  v.  63:  2930,  1941)  measured  values.  (ASTIA 
abstract) 

T01.01:015 

Technical  Operations,  Inc.,  Arlington,  Mass. 

THE  NATURE  OF  PHOTOGRAPHIC  SENSITIVITY,  by 
J.  W.  Mitchell.  July  10,  1956  [34]p.  incl.  diagrs.  refs. 
(AFOSR-TN-58-312)  (AF  18(600)371)  Unclassified 

Also  published  in  Proc.  Internat’l.  Conf.  on  Sclent. 
Photography,  Cologne  (Germany)  (Sept.  24-27,  1956), 
Darmstadt,  Helvich  Verlag,  1958,  p.  29-35. 

A  general  survey  Is  presented  of  mechanisms  of  photo¬ 
graphic  sensitivity  covering  the  wide  field  from  nuclea- 
tion  of  microcrystals  to  the  formation  of  the  visible 
image  by  development.  Continuity  is  provided  by  the 
emphasis  which  is  placed  on  the  role  of  kink  and  edge 
sites  on  external  and  Internal  surfaces  in  all  aspects  of 
the  photographic  process.  Among  the  topics  discussed 
are:  nucleation,  giowth,  sensitivity  centers,  and  chem¬ 
ical  and  optical  sensitization  of  silver  halide  crystals: 
energy  levels  within  and  at  the  surface  of  silver  bromo- 


lodide  crystals;  the  primary  and  secondary  stages  in  the 
formation  of  the  latent  image;  properties  of  the  latent 
image;  reciprocity  failure  and  other  latent  image  effects, 
observations  on  solarization,  photolysis,  and  rehalogena- 
tion;  and  the  nature  of  physical  and  chemical  development, 


TOI.01:016 

Technical  Operations,  Inc.,  Arlington,  Mass. 

THE  EFFECT  OF  SOLVENT  AND  SUBSTITUENTS  ON 
THE  ABSORPTION  SPECTRUM  OF  QUINONE,  by  J.  E. 
LuValle,  G.  M.  Goldberg,  and  J.  Des  Roches.  June  1958, 
ISp.  incl.  diagrs.  table.  (Rept.  no.  TOI  58-18)  (AFOSR- 
TN-58-478)  (AF  18(600)371)  AD  158289;  PB  135408 

Unclassified 

A  linear  correlation  exists  between  A a,  the  difference 
in  molecular  affinities  of  the  quinone  and  the  solvent, 
and  E^,  the  energy  of  the  absorption  band.  In  general, 

the  frequency  of  the  absorption  band  decreases  as  the 
value  of  Aa  increases.  The  ionization  potentials  of  the 
donor  molecules  are  almost  identical  with  donar  mole¬ 
cule  reactivity.  Hiis  will  be  true  whenever  the  electron 
affinity  is  small.  The  data  show  that  chloranil  forms 
1:1  molecular  complexes  with  both  triethyl-  and  tri- 
phenylamine.  Hie  hexmnvethylbenzene  chloranil  complex 
was  isolated  and  the  infrared  absorption  spectrum  ob¬ 
tained.  Hie  data  lend  strong  support  to  the  hypothesis 
that  qulnones  in  general  tend  to  form  complexes  with 
Lewis  bases.  Hie  linear  relationships  between  molecular 
affinity  and  E^  and  the  molecular  reactivity  and  E^ 

support  the  idea  that  the  differential  molecular  affinity 
and  the  differential  molecular  reactivity  are  related  to 
the  interaction  energy  of  acceptor  and  base.  (Contrac¬ 
tor’s  abstract) 


TOI.01:017 

Technical  Operations,  Inc.,  Arlington,  Mass. 

THE  APPLICATION  OF  AN  ANALOG  COMPUTER  TO 
THE  ANALYSIS  OF  EXPERIMENTAL  KINETIC  DATA, 
by  J.  E.  LuValle  and  H.  Cornelius.  June  15,  1958,  lv. 
incl.  diagrs.  table,  refs.  (Rept.  no.  TOI  58-19)  (AFOSR- 
TN-58-527)  (AF  18(600)371)  AD  158341;  PB  135576 

Unclassified 

Hie  techniques  of  analysis  of  kinetic  data  are  discussed. 
Practical  limitations  of  these  techniques  as  well  as 
mathematical  limitations  on  the  handling  of  the  differen¬ 
tial  equations  involved  are  pointed  out.  The  application 
of  an  analog  computer  to  the  analysis  of  some  model  re¬ 
action  systems  is  illustrated.  It  is  concluded  that  the 
widespread  usage  of  concentration-extent  of  reaction  and 
rate-extent  of  reaction  curves  would  be  of  considerable 
benefit  to  investigations  in  chemical  kinetics.  These  phase 
plots  are  much  more  sensitive  to  reaction  complexity 
than  are  the  usual  concentration-time  or  integrated  plots. 
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TOI.01:018 

Technical  Operations,  Inc.,  Arlington,  Mass. 

THE  PHOTOGRAPHIC  IMPLICATIONS  OF  THE  CHEM¬ 
ISTRY  OF  QUINONE.  FOG,  ACCELERATED,  CON¬ 
TAGIOUS,  INFECTIOUS  AND  SUPERADDITIVE  DEVEL¬ 
OPMENT,  INTENSIFICATION  AND  DESENSITIZA¬ 
TION,  by  J.  E.  LuValle  and  G.  M.  Goldberg.  July  31, 
1958,  21p.  Incl.  tables,  refs.  (Rept.  no.  TOl  58-28) 
(AFOSR-TO- 58-723)  (AF  18(600)371)  AD  162258 

Unclassified 

Also  published  in  Jour.  Photographic  Science,  v.  6:  176- 
184,  Nov./Dec.  1958.  (Title  varies) 

Data  obtained  in  an  investigation  of  the  chemistry  of 
quinone  were  used  in  conjunction  with  sensitometric 
data  to  relate  fog  with  accelerated,  contagious,  infec¬ 
tious,  and  superadditive  developments.  Latensiflcation 
and  desensitization  were  studied.  Experiments  indicated 
that  either  hydroxyhydroquinone  (1)  or  its  precursors 
was  the  prime  cause  of  fog  in  hydroquinone  developing 
agents.  The  superadditive  components  of  the  developers 
Phenldone  and  Elon  were  found  to  be  the  best  antifog- 
gants  against  I.  Benzotriazole  also  appeared  to  react 
with  I  to  form  a  nonfogging  compound.  Tests  of  the 
Utensil yliig  actluii  of  st.enl  free  radicals  indicated 
that  Fremy's  salt  could  be  used  to  give  reproducible 
latensification  without  aerial  drying.  Inhibition  by  the 
products  of  development  in  paraphenylenediamine  de¬ 
velopers  was  due  to  the  destruction  of  latent  image  and 
small  development  centers  by  the  semiqulnone  and  the 
dUmme  cf  the  paraphenylenediamine.  W ureter's  Blue 
and  methylpyridinlum  iodine  could  desensitize  exposed 
film.  A  dilute  solution  of  Wurster's  Blue  could  desensi¬ 
tize  unexposed  film. 


TO1.01:019 

Technical  Operations,  Inc.,  Arlington,  Mass. 

THE  CHEMISTRY  OF  QUINONE,  by  J.  E.  LuValle, 

G.  M.  Goldberg  and  others.  Aug.  15,  1958,  68p.  incl. 
diagrs.  tables,  refs.  (Rept.  no.  TOI  58-29)  (AFOSR- 
TN-58-774)  (AF  18(600)371)  AD  201777 

UncUssified 

The  chemistry  of  p-benzoquinone  has  been  examined 
in  detail.  Of  particular  interest  were  the  transitory 
colored  intermediates  observed  in  the  early  sUges  of 
some  of  the  known  reactions  of  quinone  and  the  mono¬ 
meric  products  thought  to  be  formed  on  alkaline  decom¬ 
position  of  quinone.  Hydroxyhydroquinone,  hydroxy- 
quinone  and  2,5-dihydroxyquinone  were  synthesized  and 
their  reactions  were  extensively  investigated,  tt  appears 
likely  that  a  path  of  decomposition  of  quinone  proceeds 
through  the  intermediates  hydroxyhydroquinone,  hvdroxy- 
quinone  and  dihydroxyhydroquinone  to  dihydroxyquiuone. 
No  evidence  for  the  disniutation  of  quinone  or  hydroxy - 
quinone  was  found.  Observations  on  the  behavior  of 


quinone  in  acid  and  alkaline  solutions  led  to  the  formula¬ 
tion  of  two  general  mechanisms  useful  for  the  explana¬ 
tion  of  the  reactions  of  quinone  in  solution.  A  series  of 
ionic  and  free  radical  intermediates  formed  from  quinone 
are  capable  of  adding  ions  from  solution  to  form  the 
monomeric  reaction  products  or  of  adding  to  other  qui¬ 
none  molecules  to  form  the  polymeric  humic  acids.  Hie 
extreme  reactivity  of  quinone  appears  to  arise  as  a  re¬ 
sult  of  the  facile  opening  of  its  carbonyl  bonds  by  either 
acidic  or  basic  reagents.  (Contractor's  abstract) 


T01.01:020 

Technical  Operations,  Inc.,  Arlington,  Mass. 

CHEMISTRY  OF  PHOTOGRAPHIC  DEVELOPMENT,  by 
J.  E.  LuValle  and  G.  M.  Goldberg.  Final  rept.  Aug.  31, 
1958  [30]p.  incl.  table.  (Rept.  no.  TOI  58-30)  (AFOSR- 
TR-58-112)  (AF  18(600)371)  AD  201772  Unclassified 

A  review  is  given  of  investigations  into  the  mechanism 
of  the  photographic  development  process.  The  accom¬ 
plishments  achieved  include:  (1)  the  discovery  that 
paper  chromatography  and  paper  electrophoresis  can  be 
useful  in  the  identification  and  analysis  of  photographic 
developers;  (2)  the  preparation  of  a  bibliography  on 
photographic  theuTj  oil  punched  Lards,  (3)  the  finding 
that  chemical  processes  are  involved  in  the  diffusion  of 
developing  agents  in  gelatin;  (4)  the  determination  of 
the  zeta  potential  of  AgBr  in  the  presence  of  substances 
of  photographic  interest;  (5)  knowledge  of  the  chemistry 
of  quinone;  (6)  the  identification  of  the  source  of  develop¬ 
ment  fog  wi  photographic  processes  as  hy dr :xy hydro¬ 
quinone;  (7)  the  construction  of  a  flow  machine  for  the 
investigation  of  rapid  reactions  and  the  dehydration  of 
H2COg  used  to  test  it;  (8)  the  application  of  an  analog 

computer  to  the  analysis  of  kinetic  data;  (9)  the  develop¬ 
ment  of  ideas  on  the  nature  of  the  interaction  between 
molecules;  (10)  the  discovery  that  AgBr  can  take  at  least 
40,000  r  of  radiation  without  formation  of  appreciable 
tag;  and  (11)  the  f.rmatian  jf  the  hypothesis  that  good 
chemical  developers  must  contain  or  have  the  potential 
of  forming  a  structure  in  which  the  active  substituents 
are  arranged,  in  relation  to  each  other,  in  a  similar 
manner  to  those  of  hydroxyhydroquinone  or  amidol. 


TOI.02.003 

Technical  Operations,  Inc.,  Arlington,  Mass. 

FLUORESCENCE  OF  NAPHTHALENE  AND  ANTHRA¬ 
CENE  VAPORS  UNDER  B  -RAY  EXCITATION,  by  A. 
Shepp.  [1957]  [5]p.  incl.  illus.  table,  refs.  (AFOSR- 
TN-57-431)  (AF  18(600)1134)  AD  136420 

Unc  lassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  27:  816-817, 
Sept.  1957. 
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The  fluorescence  Intensities  of  anthracene  and 
naphthalene  vapors,  and  a  mixture  of  these,  excited 
by  the  8-radlation  from  tritium  gas,  were  measured  by 
a  photomultiplier,  through  filters.  An  analysis  of  the 
results  shows  them  to  be  consistent  with  absorption  by 
anthracene  of  the  naphthalene  1500 A  fluorescence. 
There  is  no  evidence  for  photon  emission  from  the 
third  naphthalene  band  (2S00A).  The  tritium -activated 
fluorescence  spectrum  of  anthracene  vapor  has  been 
observed,  extending  from  3900A  to  4500A.  There 
is  no  evidence  of  emission  from  the  second  anthracene 
band  at  3500A. 


TOI.02-.004 

Technical  Operations,  Inc.,  Arlington,  Mass. 

QUALITATIVE  CONVERSION  BY  PHOSPHORS  OF  THE 
ENERGY  OF  BETA  PARTICLES  INTO  FLUORESCENT 
QUANTA,  by  A.  Shepp.  Final  rept.  Apr.  1958,  67p.  incl. 
diagrs.  tables,  refs.  (Rept.  no.  TOI  58-12)  (AFOSR- 
TR-56-58)  (AF  18(600)1134)  AD  154210  Unclassified 

This  final  report  Is  divided  into  three  sections.  Section 
I  is  an  extensively  detailed  report  on  the  method  and 
results  fur  the  absolute  fluorescence  energy  efficiency 
and  the  practical  fluorescence  energy  efficiency  of  a 
crystal  of  anthracene,  at  room  temperature,  under  ex- 
90 

citation  of  Sr  8-ray.  The  results  are  33%  for  the 
absolute  energy  efficiency,  and  2.2%  for  the  practical 
efficiency.  Section  A  is  a  moderately  detailed  report 
concerning  work  on  the  vapor  phase  fluorescence  of 

3 

anthracene  and  naphthalene  under  tritium  (T  )  8-ray 
excitation,  in  which  it  is  shown  that  fluorescence  di¬ 
rectly  from  upper  excited  states  does  not  occur.  Sec¬ 
tion  HI  briefly  reviews  work  on  inorganic  phosphors, 
purification  techniques,  and  plastic  scintillator*. 


TOI. 03:001 

Technical  Ope  radons,  Inc.,  [Arlington]  Mass. 

SYNTHESIS  AND  TESTING  OF  NEW  HETEROCYCLIC 
PHOTOGRAPHIC  DEVELOPING  AGENTS,  by  G.  M. 
Goldberg  and  J.  E.  LuValle.  Final  rept.  May  1957,  64p. 
incl.  diagrs.  tables,  refs.  (Rept.  no.  TOI  57-12) 

(A FOSR-TR-57-29)  (AF  18(600)1569)  AD  126464 

Unclassified 

The  material  contained  in  this  report  is  a  detailed 
summary  of  work  carried  out  between  Oct.  1,  1955  and 
Dec.  31,  1956  on  the  synthesis  and  photographic  testing 
of  various  heterocyclic  compounds  which  were  regarded 
as  potential  developing  agents.  A  survey  of  the  patent 
literature  for  the  years  1937  to  1955  was  conducted  to 
determine  the  areas  in  which  work  had  already  been  done. 
Following  this,  suitably  substituted  heterocyclic  com¬ 
pounds,  obtained  by  purchase  or  by  synthesis,  were 
tested  as  photographic  developers.  A  detailed  descrip- 


T01.02-.004;  T01.03:001; 
TRG.02:002,  003 

tion  of  the  synthetic  procedures  used  is  included  in  this 
report  as  well  as  all  data  obtained  in  the  photographic 
testing  program.  Several  heterocyclic  compounds  con¬ 
taining  or  capable  of  reacting  to  form  the  structure 
thought  to  be  responsible  for  good  developing  action  were 
fcuivi  t„  be  photographically  active.  The  only  heterocy- 
clic  compound  showing  practical  developing  activity  was 
2,  3,  6-triaminopyridine.  Extensive  testing  of  this  com¬ 
pound  indicated  it  was  at  least  as  active  as  hydroqulnone. 
A  patent  application  covering  this  compound  will  be  filed. 
A  short  summary  of  the  sensitometric  data  concerning 
2,  2,  (TAT)  <»  included  in  this  report. 

(Contractor’s  abstract) 


TRG.02:002 

Technical  Research  Group,  New  York. 

STEADY  STATE  SIGNAL  IN  THE  PRESENCE  OF 
"SHIMMING"  PULSES,  by  B.  Nelson.  Feb.  13,  1957, 

22p.  Incl.  diagrs.  (AFOSR-TN-57-72)  (AF  18(600)1313) 
AD  120415;  PB  127156  UnclasBliled 

A  number  of  explanations  are  discussed  of  the  theoretical 
and  actual  possibility  of  the  construction  of  filters  at 

radio  frequencies  with  Q  of  the  order  of  10k  and  with  no 
insertion  loss,  using  nuclear  magnetic  resonance  lines 
obtainable  in  homogeneous  magnetic  fields.  Interaction 
of  nuclear  spins  with  the  attice  and  spin-spin  interaction 
are  covered,  in  addition  to  a  mention  and  critique  of 
other  parameters. 


TRG.02:003 

Technical  Research  Group,  New  York. 

A  TRAVELING  WAVE  GAS  CELL  MASER,  by  M. 

Newsteln  and  R.  T.  Daly.  Feb.  27,  1957  [27)p.  incl. 
diagrs.  table,  refs.  (AFOSR-TN-57-111)  (AF  18(600)- 
1313)  AD  120464  Unclassified 

An  apparatus  is  described  which  will  amplify  an  incident 
RF  wavs  by  causing  the  signal  to  pass  thrtugh  a  aibstanct 
in  a  nonequilibrium  thermodynamic  state  and  stimulate 
it  into  radiating  coherently  at  the  same  frequency.  The 
name,  Maser,  an  acronym  for  microwave  amplification 
by  stimulated  emission  of  radiation  is  applied  to  the  de¬ 
vice.  The  operation  of  the-apparatus  is  based  on  increas¬ 
ing  the  population  of  an  excited  state  over  the  ground 
state  in  a  particular  transition  in  a  certain  volume  of  the 
maser  cell.  The  RF  signal  to  be  amplified  is  localized 
to  that  region  of  the  cell  containing  an  excess  of  the  ex¬ 
cited  state.  In  motivating  the  design  of  the  apparatus, 
the  transition  between  the  inversion  levels  of  the  3-3 
level  of  NHg  is  considered.  Calculations  show  the  possi¬ 
bility  of  constructing  a  traveling-wave  gas-cell  maser. 
The  question  cl  the  feasibility  cl  Us  operation  with  a 
particular  gain  is  reduced  to  the  question  of  whether 
sufficiently  strong  electric  fields  can  be  produced  without 
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breakdown.  Fields  of  the  order  of  1.4  x  10  v/in.  are 
required  in  order  for  the  device  to  barely  amplify  at 
room  temperature.  At  130"K,  the  field  required  for  zero 

5  -2 

gain  is  about  0.6  x  10  v/in.  For  a  gain  of  2.6  x  10 

5 

db/cm,  a  field  of  2  x  10  v/in.  would  be  required. 


TRG.02:004 

Technical  Research  Group,  New  York. 

SPURIOUS  SIGNAL  GENERATED  BY  "SHIMMING” 
PULSES,  by  M.  Newstein.  Apr.  1958,  27p.  incl.  illus. 
diagrs.  (AFOSR-TN-57-612)  (AF  18(600)1313) 

AD  136602  Unclassified 

Further  investigation  was  conducted  on  the  spurious 
signal  generated  by  shimming  pulses.  In  previous  dis¬ 
cussions  of  the  reclustering  experiment,  each  one  of  the 
shimming  pulses  was  represented  by  a  matrix  which 
rotated  each  element  of  the  spin  spectrum  by  precisely 
180°  about  the  direction  of  the  applied  magnetic  field. 
The  pulses  that  are  actually  applied  to  the  spin  system 
differ  from  the  idealized  pulses  in  several  respects. 

The  effect  of  two  of  these  differences  is  discussed.  Ex¬ 
pressions  are  derived  for  spurious  signal  amplitude  and 
the  transverse  magnetization  after  a  string  of  pulses. 
(ASTIA  abstract) 


TIH. 03:001 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 

FURTHER  RESEARCH  ON  THE  PHYSICS  OF  AIR 
VISCOSITY.  CROSS  STRESSES  IN  THE  LAMINAR 
FLOW  OF  GASES,  by  J.  Crane,  B.  Popper,  and  M. 
Reiner.  Research  progress  rept.  July  15,  1956-Feb.  14, 
1957,  4p.  diagrs.  (AFOSR-TN-57-189)  (AF  61(514)964) 
AD  126484  Unclassified 

Cross  stresses  in  the  laminar  flow  of  gases  are 
studied.  An  instrument  is  described  which  works  as  a 
centripetal  vacuum  pump.  The  suctions  for  different 
gases  as  functions  of  the  rotational  velocity  are  re¬ 
corded.  It  is  shown  that  the  effect  increases  with  the 
complexity  of  the  molecule. 


TIH. 03:002 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 

FURTHER  RESEARCH  ON  THE  PHYSICS  OF  AIR 
VISCOSITY,  by  M.  Reiner.  Research  progress  summary 
rept.  Feb.  15-Sept.  30,  1957,  !v.  incl.  illus.  diagrs. 
tables.  ( A FOSR-TN- 58-454)  (AF  61(514)964) 

AD  158261  Unclassified 


at  high  speeds  with  the  smallest  amplitude  of  longitudinal 
vibrations  when  the  rotor-stator  gap  was  extremely 
small  and  the  speed  was  high.  An  instrument  is  de¬ 
scribed  which  consists  of  2  circular  metal  plates,  one 
stationary,  and  the  other  rotating  opposite  it,  with  a  very 
narrow  adjustable  gap  between  them.  In  the  center  of  the 
stationary  plate  a  manometer  is  attached  at  an  opening. 
The  manometer  registers  pressures  increasing  with  the 
speed  of  rotation  and  decreasing  with  increasing  width  of 
gap.  At  15u  the  pressure  disappears,  and  at  larger  gaps 
it  becomes  a  suction.  Another  instrument  that  works  as 
a  centripetal  vacuum  pump  is  described  which  consists 
of  2  circular  plates  similar  to  the  ones  mentioned.  Ob¬ 
servations  were  made  with  speeds  of  rotation  of  1000  to 
13,000  rpm  and  2  different  loads  from  rotor.  Second- 
order  effects  in  infinitesimal  elasticity  were  examined 
theoretically  for  different  measures  of  strain  and  2  cases 
of  torsion  of  a  right  circular  cylinder  with  free  and  pre¬ 
vented  extension. 


TIH.04:001 

Technion  -  Israel  Inst,  of  Tech.,  Haifa. 

THE  CENTRIPETAL- PUMP  EFFECT  IN  A  VACUUM 
PUMP,  by  M.  Reiner.  [1958]  |16]p.  incl.  diagrs.  tables, 
refs.  (AF  61(052)10)  Unclassified 

Published  in  proc.  Royal  Soc.  (London),  v.  247A:  152- 
167,  Sept.  16,  1958. 

An  instrument  is  described  which  works  as  a  centripetal 
vacuum  pump.  It  consists  of  two  circular  metal  plates, 
one  stationary,  the  other  rotating  opposite  it.  TTie  stator 
has  an  opening  in  the  center.  TTie  rotor  can  be  freely 
displaced  along  the  axis  of  rotation.  By  centripetal  pump¬ 
ing  action  it  is  kept  floating  on  an  air  cushion  of  thickness 
D.  The  relation  between  D  and  the  speed  of  rotation  was 
determined  for  different  weights  of  the  rotor  to  be  sup¬ 
ported.  The  results  are  interpreted  on  the  basis  of 
Maxwell's  theory  of  the  elastico-viscosity  of  air.  (Con¬ 
tractor's  abstract) 


TEA, 01:001 

Technische  Hochschule.  Institut  fiir  Mechanik,  Aachen 
(Germany). 

MEASUREMENTS  OF  THE  BOUNDARY  LAYER  THICK¬ 
NESS  AND  RELAXATION  OF  IONIZATION  BEHIND 
STRONG  SHOCK  WAVES  WITH  A  NEW  CAPACITIVE 
PROBE,  by  H.  Groenig  and  H.  D.  Weymann.  Feb.  1958 
[22]p.  incl.  illus.  diagrs.  (Technical  note  no.  1)  (In 
cooperation  with  Maryland  U.  Inst,  for  Fluid  Dvnamics 
and  Applied  Mathematics)  (AFOSR-TN-58-387)  (AF  61- 
(514)1046)  AD  154294  Unclassified 


A  history  is  given  of  the  first  centripetal  air-pressure 
pump.  The  problem  was  to  enable  the  rotor  to  rotate 


'  810  • 


This  report  deals  with  the  measurements  of  the  thick¬ 
ness  of  the  boundary  layer  with  a  capacity  probe.  This 
probe  flush  inserted  into  the  wall  of  the  shock  tube  and 
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thus  avoiding  any  disturbances  in  the  flow  is  sensitive 
to  the  thickness  of  the  boundary  layer,  when  the  gas  in 
the  undisturbed  flow  is  ionized.  The  experimental  re¬ 
sults  for  argon  at  Mach  numbers  between  5  and  10  show 
the  usefulness  of  the  probe  for  measuring  the  thickness 
of  the  boundary  layer,  the  ’••taxation  time  of  ionization 
and  the  coefficient  of  diffusion.  Hie  experiments  were 
carried  out  in  argon  because  high  Mach  numbers  could 
be  achieved  in  argon  even  with  a  senall  shock  tube. 
(Contractor’s  abstract) 


THB. 01:002 

Technische  Hochschule.  Institut  filr  StrBmungsmechanik, 
Braunschweig  (Germany). 

THEORETICAL  AND  EXPERIMENTAL  INVESTIGATIONS 
ON  SWEPT  AND  DELTA  WINGS  IN  INCOMPRESSIBLE 
FLOW,  by  E.  Truckenbrodt.  Mar.  23,  1954,  6p.  incl. 
diagrr.  (AFCSR-TN-  54- a5)  (AF  €1(514)426)  AD  31124 

Unclassified 

A  summary  is  presented  of  the  experimental  results 
and  theoretical  predictions  of  the  influence  of  the  aspect 
ratio  on  the  aerodynamic  parameters  of  swept  and  delta 
wings  in  symmetrical  flow.  Three  component  measure¬ 
ments  were  carried  out  on  five  delta  and  five  swept 
wings  with  profile  NACA  0012,  zero  twist,  constant  chord 
and  constant  sweep  angle  (e  *  45°)  for  the  swept  wings, 
and  constant  taper  ratio  1:8  for  the  delta  wings.  Agree- 
nvetJ  witt.  theories  prepared  by  the  authors  tor  extended 
lifting  lines  and  lifting  surfaces  is  very  good  in  all  cases. 


THB.  04: 005 

Technische  Hochschule.  Institut  ftir  StrBmungsmechanik, 
Braunschweig  (Germany). 

SYSTEMATIC  INVESTIGATIONS  ON  SECONDARY 
FLOW  LOSSES  IN  CASCADES,  by  N.  Scholz.  Mar.  27, 
1957,  62p.  incl.  illus.  diagrs.  tables,  refs.  (Rept.  no. 
56/1 8a)  (AFOSR-TR-57-39)  (AF  61(514)650-0 
AD  132400  Unclassified 

An  extensive  program  on  ixptrimtt.lsl  investigations  of 
secondary  flow  losses  in  cascades  have  been  carried 
out.  These  investigations  are  an  extension  of  previous 
■  tvMurtnKtitt  cn  *wc  -dimensional  ruradra  71  >*  ar  jpc 
and  kind  of  the  present  measurements  is  outlined  and 
the  evaluation  is  discussed.  The  program  includes  sec¬ 
ondary  flow  effects  at  blade  tip  and  blade  foot  for  turbine 
and  compressor  cascades.  The  blade  section  is  NACA 
8410.  Tliere  are  no  fillets  at  the  blade  foot,  and  the 
blade  tip  is  cut  off  bluntly.  The  solidity  ratio,  the  blade 
angle,  and  the  angle  inflow  of  the  cascade  have  been 
varied.  The  1  isses  of  the  cascades  have  been  obtained 
from  wake  surveys  m  a  plane  behind  the  cascade.  The 
distribution  of  local  values  of  the  losses  over  the  blade 
len  tli  and  the  blade  distance  is  given.  From  these 
aver.ii  ed  values  have  been  obtained  bv  integration.  The 


THB. 01:002;  THB.04:005; 
THB. 06:001,  002 

very  comprehensive  results  have  a  good  insight  about  the 
magnitude  of  the  secondary  flow  losses,  and  how  they 
depend  on  the  cascade  geometry. 


THB. 06:001 

Technische  Hochschule.  Institut  fur  StrBmungsmechanik, 
Braunschweig  (Germany). 

PRESSURE  DISTRIBUTION  MEASUREMENTS  ON  TWO- 
DIMENSIONAL  CASCADES  AT  HIGH  SUBSONIC  MACH 
NUMBERS.  PART  I,  by  K.  H.  Grewe.  Mar.  12,  1957, 
47p.  incl.  diagrs.  tables.  (Rept.  no.  57/6a)  (AFOSR- 
TN-57-289)  (AF  61(514)934)  AD  132360  Unclassified 

A  selection  of  the  first  measurements  in  the  new  High 
Speed  Cascade  Wind  Tunnel  of  the  Deutsche 
Forschungsanstalt  fur  Luftfahrt  (DFL)  is  presented. 
They  concern  pressure  distribution  measurements  on 
tWvdliMnstonAl  cascades  with  blade  eecttorw  NACA 
0010  and  NACA  8410,  with  variation  of  solidity  ratio, 
blade  angle,  and  angle  of  inflow.  Extending  previous 
measurements  in  incompressible  flow  the  influence  of 
the  Mach  number  on  the  pressure  distribution  of  the 
cascade  blades  has  been  investigated.  The  measure¬ 
ments  cover  the  subsonic  Mach  number  range  up  to  the 
choking  number.  The  Reynolds  number  was  constant, 

throughout,  Rej  -  3  x  10^.  The  results  show  that  up 

to  those  Mach  numbers,  where  the  velocity  of  sound  is 
reached  locally  at  ttie  Wade  surface  (critical  Mach 
number),  the  pressure  distribution  over  the  blade  sur¬ 
face  is  determined  by  the  nonviscous  subsonic  flow 
through  the  cascade.  At  higher  Mach  numbers,  how¬ 
ever,  up  to  the  choking  Mach  number,  the  pressure 
distribution  is  influenced  very  much  by  shock  waves. 


THB  .06:002 

[Technische  Hochschule.  Inst,  filr  StrBmungsmechanik. 
Braunschweig  (Germany)J. 

|  PRESSURE  DISTRIBUTION)  MEASUREMENTS  ON  TWO- 
DIMENSIONAL  CASCADES  AT  HIGH  SUBSONIC  MACH 
NUMBERS.  PART  U.  MEASUREMENTS  OF  LOSS 
COEFFICIENTS,  by  U.  Hopkes.  Jan.  28,  1958,  25p. 
incl.  diagrs.  tables.  (Rept.  no.  47/23a)  (AFOSR-TN-57- 
286a)  (AE  6l(M4)634)  All  203031  Uftriaeufod 

Some  preliminary  results  of  measurements  of  loss 
coefficients  for  cascades  with  profiles  NACA  0010  and 
NACA  8410  at  high  subsonic  Mach  numbers  are  given. 
These  measurements  were  done  by  wake-surveys  varying 
independently  the  Reynolds  number  and  the  Mach  number. 
Fully  turbulent  flow  was  obtained  in  all  cases  by  turbu¬ 
lence  wires  on  the  blades.  At  low  Mach  numbers  the 
loss  coefficients  vary  with  the  Reynolds  number  accord- 
1/5 

ing  to  the  Re-  -law  of  incompressible  flow.  Hie  loss 
coefficients  increase  considerably,  when  approaching  the 
choking  Mach  number.  (AST1A  abstract! 


AIR  FORCE  SCIENTIFIC  RESEARCH 


THB.07:001;  TEK.01-.001,  002;  TEK.02:001; 

THM.01  001 

THB.07:001 

Technlsche  Hochschule.  Inst.  fOr  StromOngsmechanik. 
Braunschweig  (Germany). 

INVESTIGATIONS  ON  THE  STALLING  CHARACTER¬ 
ISTICS  OF  DELTA  WINGS  IN  INCOMPRESSIBLE  FLOW, 
by  E.  Truckenbrodt  and  E.  G.  Felndt.  Final  rept.  June 
4,  1957,  46p.  incl.  dlagrs.  tables.  (Rept.  no.  57/1  la) 
(AFOSR-TN-57-538)  (AF  61(514)935)  AD  136524; 

PB  132349  Unclassilied 

Also  published  in  Zeltschr.  Flugwissensch.,  v.  6:  97- 
102,  Apr.  195d. 

The  stalling  characteristics  of  Delta  wing  plan-forms  in 
symmetrical  flow  have  been  Investigated  for  Reynolds 

g 

numbers  up  to  Re  »  1,  7  x  10  In  Incompressible  flow. 
Four  of  these  Delta  wings  with  different  aspect  ratios 
have  wing  section  NACA  0012  and  one  has  NACA  0005. 
The  critical  angle  of  Incidence  at  which  separation  be¬ 
gins  has  been  determined  from  wake  measurements 
according  to  a  method  due  to  X.  Hater.  Thus  die  span- 
wise  distribution  of  the  critical  angle  of  Incidence  was 
obtained,  and  also  the  vertical  position  of  the  maximum 
loss  In  total  head  In  the  wake.  For  the  Delta  wings 
with  small  aspect  ratio  separation  begins  for  higher 
angles  of  Incidence  than  for  Delta  wings  with  large  as¬ 
pect  ratio.  The  wing  plan  forms  with  the  12%  thick  pro¬ 
file  have  a  smaller  tendency  for  separation  than  the 
wing  plan-form  with  a  5%  thick  profile.  For  all  wing 
plan-forms  Investigated  separation  starts  at  the  wing 
tip  and  with  Increasing  angle  of  Incidence  proceeds  to 
the  root.  In  all  cases  the  separation  phenomena  are 
symmetrical  on  the  two  halves  of  the  wing  plan-form. 
The  results  of  the  measurements  of  the  critical  angle 
of  Incidence  are  compared  with  pressure  distribution 
measurements.  (Contractor's  abstract,  modified) 


TEK.01:001 

Technlsche  Hochschule.  Instltut  fUr  Angewandte 
Mathematik,  Karlsruhe  (Germany). 

THE  RING  AIRFOIL  WITH  DEFLECTED  CONTROL 
SURFACE  IN  STEADY  INCOMPRESSIBLE  FLOW,  by 
J.  Welaalnger.  Jan.  1957,  19p.  dlagrs.  tables. 
(AFOSR-TR-57-8,  Pt.  I)  (AF  61(514)904)  AD  115097 

Unclassified 

A  brief  review  of  an  earlier  report  by  this  author 
(Zeltschr.  Flugwissensch.,  v.  4:  141-150,  1956)  is 
given  and  numerical  material  was  added.  The  general 
reciprocity  theorem  of  wing  theory  In  the  special  form 
for  ring  airfoils  In  steady  incompressible  flow  is  used 
in  deriving  formulas  for  the  distribution  of  radial  force 
and  pitching  moment  along  the  circumference  ar.d  for 
the  total  lift  and  pitching  moment  caused  by  the  deflec- 
tior  oi  a  control  surface.  The  numerical  results  show 


a  strong  influence  of  ring  shape  (characterized  by  the 
length-diameter  ratio  X  •  L/D)  on  the  effectiveness  of 
the  control  surface.  (Contractor's  abstract,  modified) 


TEK.01:002 

Technlsche  Hochschule.  Instltut  fUr  Angewandte 
Mathematik,  Karlsruhe  (Germany). 

THE  INFLUENCE  OF  PROFILE  THICKNESS  ON  RING 
AIRFOILS  IN  STEADY  INCOMPRESSIBLE  FLOW,  by 
J.  Welsslnger.  Jan.  1957,  43p.  dlagrs.  tables.  (AFOSR- 
TR-57-8,  Pt.  II)  (AF  61(514)904)  AD  120424 

Unclassified 

In  order  to  produce  profile  thickness  for  ring  airfoils  - 
contrary  to  two-dimensional  theory  -  not  only  a  source 
distribution  Is  needed,  but  also  a  vortex  distribution. 
This  vortex  distribution  Is  determined  by  an  Integral 
equation  the  kernel  of  which  has  been  tabulated.  The 
axial  velocity  at  a  cylinder  covered  with  sources  and 
vortices  In  such  a  way  as  to  produce  ring  airfoils  is 
given  in  a  form  suitable  for  practical  computation; 
these  formulas  have  an  explicit  term  and  a  second  term, 
which  must  be  calculated  by  numerical  quadrature  us¬ 
ing  tabulated  kernel  functions,  In  most  cases  however, 
this  second  term  can  be  neglected  because  of  Its  small¬ 
ness.  The  values  of  these  Integrals  have  been  tabulated 
for  the  most  interesting  cases  so  that  for  actual  compu¬ 
tations  only  a  superposition  of  explicit  and  tabulated 
terms  Is  necessary.  Finally  It  Is  shown  how  from  these 
velocities  at  the  circular  cylinder  the  velocity  at  the 
profile  may  be  calculated. 


TEK.02:001 

Technlsche  Hochschule.  Instltut  far  Angewandte 
Mathematik,  Karlsruhe  (Germany). 

REMARKS  ON  RING  AIRFOIL  THEORY,  by  J. 
Welsslnger.  Jan.  1958  [86]p.  incl.  dlagrs.  tables,  refs. 

(A FOSR-TN- 58-224)  (AF  61(514)1207)  AD  154127 

Unclassified 

An  investigation  was  conducted  on  ring  airfoils  In  (In¬ 
compressible)  potential  flow.  The  circumferential  ve¬ 
locity  at  the  ring  surface  was  calculated  for  application 
to  the  3-dlmenslonal  boundary  layer  calculations  and  for 
stress  analysis.  Pitching  moments  of  ring  airfoils  were 
also  calculated.  The  influence  of  a  central  body  on  pres¬ 
sure  distribution,  lift  and  pitching  moment  was  Investi¬ 
gated.  Boundary  layer  effects  were  studied,  in  particu¬ 
lar  drag  and  separation. 

THM. 01:001 

(Technlsche  Hochschule.  Phystkallsches  Inst.,  Munich 
(Germany).] 

MAGNETIC  PROPERTIES  OF  RARE  EARTH  METALS 


>  812 


AIR  FORCE  SCIENTIFIC  RESEARCH 


AT  VERY  LOW  TEMPERATURES.  MAGNETIC  SUS¬ 
CEPTIBILITY  OF  METALLIC  NEODYMIUM  IN  THE 
TEMPERATURE  RANGE  BETWEEN  1.5  AND  300% 
by  H.  Leipflnger.  May  1-Oct.  31,  1956  [14]p.  inci. 
illus.  diagrs.  table,  refs.  (AFOSR-TN-57-4)  (AF  61- 
(514)94i)  AD  115034  Unclassified 

The  magnetic  susceptibility  of  metallic  neodymium  was 
measured  in  the  intervals  1.74°K  -  4.17°K,  14.2°K  - 
20.2%  66.0°K  -  76.9°K  and  at  90%  199%  293“K.  It 
was  established,  that  over  14.2°K  the  metal  obeys  the 
Curie-Weiss-law  with  a  Curie-temperature  of  -0.16°K 
and  an  effective  moment  of  3.58  magnetons.  (nieoret- 
icai  value  of  the  free  Nd+++  ion  at  low  temperatures 
3.62).  At  liquid  helium  temperatures  the  susceptibility 
decreases  with  decreasing  temperatures.  Therefore 
neodymium  metal  is  antiferromagnetic  at  these  temper¬ 
atures.  The  Neei-polnt  lies  in  the  range  between  4.17°K 
and  14.2%  which  cannot  be  covered  with  the  usual  cry- 
ostatic  methods.  Its  value  is  about  6.5°K.  (Contrac¬ 
tor's  abstract) 


THM.01:002 

Technische  Hochschule.  Physlkalisches  Inst., 

Munich  (Germany). 

MAGNETIC  PROPERTIES  OF  RARE  EARTH  METALS 
AT  VERY  LOW  TEMPERATURES,  by  H.  Leipflnger. 
May  1,  1956-July  31,  1957,  40p.  incl.  diagrs.  tables, 
refs.  (AFOSR-TN- 57-581)  (AF  61(514)941)  AD  136546 

Unclassified 

The  magnetic  susceptibilities  of  the  rare  earth  metals 
Ce,  Pr,  Nd,  Sm,  Dy,  Yb  were  measured  from  293”K 
down  to  1.5°K.  With  the  exception  of  Yb  and  possibly 
Eu(not  yet  measured)  the  ions,  which  constitute  the 
lattice  of  the  metal,  are  the  same  as  the  salts  or  ox¬ 
ides.  Yb  is  built  up  foremost  by  divalent  ions.  The 

small  magnetism  allows  not  more  than  2%  Yb3+  -ions 
and  even  this  magnetism  can  be  caused  by  impurities. 

In  the  salts  the  deviations  from  the  Curie-law  are 
caused  by  crystal  field  splitting  of  the  electronic  terms, 
in  metals  this  splitting  is,  if  it  exists  at  all,  weak, 
whilst  exchange  coupling  brings  in  most  cases  either 
antiferromagnetism  or  ferromagnetism.  Together  with 
the  measurements  of  other  metals  not  yet  finished,  one 
can  guess  the  rule,  that  at  very  low  temperatures  the 
metals  of  the  first  half,  Ce-Eu,  are  antiferromagnetic, 
and  the  metals  of  the  second  half,  ferromagnetic.  No 
coupling  effects  were  observed  in  Pr  and  Yb,  the  latter 
being  built  up  by  divalent  Ions.  (Contractor's  abstract) 


THM. 02:001 

Technische  Hochschule.  Physlkalisches  Munich 
(Germany). 


THM. 01:002;  THM.02:001;  THM.03:001 


AND  THE  SENSITIVITY  OF  THE  EMULSIONS,  by  W. 
Waidelich.  Technical  rept.  May  1,  1956-Sept.  ?0,  1957. 
Oct.  1,  1957,  33p.  inci.  diagrs.  tables,  refs.  (AFOSR- 
TR-57-75)  (AF  61(514)942)  AD  136637  Unclassified 

By  precision-measurements  of  the  haif-breadth  of  the 
Debye  fringes  of  photographic  grains  the  sizes  of  the 
coherent  lattice  domains  were  determined.  There  is  a 
connection  between  domain  size  and  sensitivity;  the 
higher  the  speed,  the  smaller  the  domain.  Since  there 
are  other  influences,  e.g.,  the  size  of  the  grains,  the 
connection  is  merely  a  stochastic  one,  if  one  compares 
ail  emulsions  together,  but  by  comparing  similar  emul¬ 
sions  one  gets  nearly  smooth  curves  with  a  small  scat¬ 
tering  of  the  points.  It  is  concluded  from  the  results, 
that  the  internal  image  is  formed  mainly  at  "inner  sur¬ 
faces",  i.e.,  the  boundaries  of  the  coherent  domains. 
Tills  can  be  interpreted  in  this  way,  that  in  the  inner 
part  of  an  i-idlsturbed  AgBr  lattice  there  is  no  place 
for  a  growing  center.  By  separated  development  of  the 
internal  and  the  surface  image  it  could  be  shown  that 
the  number  of  internal  development  centers  is  higher 
the  more  internal  surfaces  are  present. 


THM. 03:001 

Technische  Hochschule.  [Physlkalisches  Inst.] 

Munich  (Germany). 

SUPERSONIC  FLOW  PAST  SLENDER  BODIES  OF  AR¬ 
BITRARY  SHAPE  (PRACTICAL  NUMERICAL  METH¬ 
ODS  FOR  ELECTRONIC  COMPUTERS),  by  R.  Sauer. 
[1957]  15p.  inci.  diagrs.  (Technical  note  no.  1) 
(AFOSR-TN-57-162)  (AF  61(514)1080)  AD  126454 

Unclassified 

The  linearized  supersonic  steady  flow  around  slender 
bodies  of  arbitrary  shape  is  discussed.  The  velocity 
potential  is  developed  into  a  Fourier  series.  The  coef¬ 
ficients  of  the  Fourier  series  are  finite  or  infinite  sums 
of  Legendre  functions  of  the  necond  kind.  The  terms 
of  the  Fourier  series  correspond  to  singularities  distrib¬ 
uted  along  the  axis  of  the  body.  The  two  first  terms  give 
the  well  known  solution  of  von  Klrmin,  Moore,  and  Tsien 
for  bodies  of  revolution  with  zero  or  small  angle  of  at¬ 
tack.  The  following  terms  characterize  deformations  of 
the  body  of  revolution  and  in  this  way  one  obtains  a  flow 
past  "slender  bodies  of  arbitrary  shape”.  Considering 
only  the  first  terms  of  the  sums  of  Legendre  functions, 
one  gets  conical  flow  fields.  As  an  example,  the  flow 
past  a  delta  wing  with  elliptic  cross  section  Is  discussed. 
Next,  the  flow  past  a  slender  body  of  arbitrary  shape 
is  approximated  by  superposition  of  conical  flow  fields 
along  the  axis.  In  this  way  a  practical  numerical  meth¬ 
od  results  for  the  calculation  of  the  flow  around  arbi¬ 
trary  slender  bodies  by  solving  a  system  of  algebraic 
linear  equations.  The  most  important  application  of  this 
method  is  the  wing  body  Interference  since  a  wing  body 
combination  is  a  "slender  body  of  arbitrary  shape". 


CONNECTION  BETWEEN  SILVER  BROMIDE  GRAINS 


AIR  FORCE  SCIENTIFIC  RESEARCH 


THM.03.002  -  THM. 03:006 


The  practical  numerical  work  that  is  to  be  done  wiil  be 
performed  by  use  of  the  Electronic  Computer  "PERM" 
of  the  Technische  Hochschule,  Munich  (Germany). 
(Contractor's  abstract) 


THM.03:002 

Technische  Hochschule.  [Physikalisches  Inst.]  Munich 
(Germany). 

CALCULATION  OF  SUPERSONIC  FLOW  PAST  SLOW¬ 
LY  OSCILLATING  BODIES  OF  REVOLUTION  BY  USE 
uF  ELECTRONIC  COMPUTERS,  by  J.  Muench.  ]1951) 
21p.  incl.  diagrs.  (Technical  note  no.  2)  (AFOSR-TN- 
57-673)  (AF  61(514)1080)  AD  136662  Unclassified 

The  linearized  supersonic  flow  around  slowly  oscillating 
bodies  of  revolution  as  determined  by  means  of  elec¬ 
tronic  computers  is  discussed.  The  calculation  of  sur¬ 
face  pressure  and  of  the  quasisteady  and  unsteady  aero¬ 
dynamic  coefficients  is  reduced  to  matrix  operations. 
The  procedure  deals  with  triangular  matrices,  the  ele¬ 
ments  of  which  are  hyperbolic  cosines  or  square  roots, 
or  their  linear  combinations. 


THM. 03:003 

Technische  Hochschule.  [Physikalisches  Inst.]  Munich 
(Germany). 

SUPERSONIC  FLOW  AROUND  QUASI-CONICAL 
BODIES,  WITH  APPLICATION  TO  WING-BODY  IN¬ 
TERFERENCE,  by  H  I  STwtter,  [1056]  J4p.  tael, 
diagrs.  (Technical  note  no.  3)  (AFOSR-TN-58-167) 

(AF  61(514)1080)  AD  152194  Unclassified 

A  theory  was  developed  for  the  computation  of  the 
iinearized  supersonic  fiow  field  around  a  quasi -conical 
body.  The  disturbance  potential  and  its  derivatives  are 
gained  from  the  boundary  condition  either  by  the  use  of 
characteristic  functions  or  by  reduction  to  the  quasi - 
cylindrical  prsbler,-.  (involving  Hie  solution  of  an  integral 
equation).  The  theory  permits  not  only  the  computation 
of  the  flow  field  around  a  slightly  bumped  or  indented 
circular  cone,  but  also  the  solution  of  the  wing-body  in¬ 
terference  problem  for  a  circular  conical  body  with 
wings  with  supersonic  leading  edges.  No  practical  nu¬ 
merical  work  was  performed,  but  use  of  the  Munich 
electronic  computer  is  proposed. 


THM. 03:004 

Technische  Hochschule.  [Physikalisches  Inst.]  Munich 
(Germany). 

ON  THE  VALIDITY  OF  THE  "THEOREM  OF  EQUIVA¬ 
LENCE"  AND  THE  AREARULE  IN  SUPERSONIC  FLOW, 


by  W.  Werner.  Mar.  28,  1958  [26]p.  incl.  diagrs.  tables. 
(Technical  note  no.  4)  (AFOSR-TN-58-361)  (AF  61- 
(514)1080)  AD  154266;  PB  142C39  Unclassified 

An  analysis  is  presented  of  th-  deviations  in  equivalence 
rules  to  show  that  they  can  be  explained  by  influences 
obtained  from  the  linearized  equation  of  motion  of  a  per¬ 
fect  fluid.  The  flow  potential  of  a  body  with  source-sink 
distribution  in  a  plane  of  symmetry  is  discussed.  As¬ 
sumptions  pertaining  to  the  source-sink  distribution  al¬ 
low  a  decomposition  of  the  potential  with  certain  postu¬ 
lated  properties  to  oe  given.  The  result  wiii  be  a  modi¬ 
fied  theorem  of  equivalence,  the  Keune-Oswatitsch  for¬ 
mulation  being  a  special  case  that  holds  omy  if  tne 
source-sink  distribution  is  subject  to  a  stronger  condi¬ 
tion  of  equivalence.  A  modified  area-rule  is  formulated 
showing  that  bodies  not  equivalent  in  the  restricted  sense 
generally  do  not  satisfy  the  modified  area-rule.  Com¬ 
parison  of  theoretical  results  is  made  with  the  results 
of  a  numerical  computation  carried  out  on  a  computer. 


THM. 03:005 

Technische  Hochschule.  [Physikalisches  Inst.]  Munich 
(Germany). 

AN  EXAMPLE  FOR  THE  PRACTICAL  CALCULATION 
OF  SUPERSONIC  FLOW  FIELDS  PAST  OSCILLATING 
BODIES  OF  REVOLUTION  BY  A  METHOD  DUE  TO 
SAUER,  by  J.  Muench.  Aug.  4,  1958,  16p.  incl.  diagrs. 
tables.  (Technical  note  no.  5)  (AFOSR-TN-58-881) 

(AF  61(514)1080)  AD  203907;  PB  136740  Unclassified 

An  example  U  given  of  the  calrulaU  on  w  th  electr  ante 
computers  of  supersonic  flow  fieids  past  bodies  of  rev¬ 
olution  oscillating  siowiy  and  with  small  amplitudes. 
(Contractor's  abstract) 


THM.03:006 

Technische  Hochschule.  [  Physikalisches  Inst.]  Munich 
(Germany). 

AUXILIARY  TABLES  FOR  THE  COMPUTATION  OF 
LINEARIZED  WING- BODY  INTERFERENCE  FLOWS, 
by  H.  J.  Stetter.  Nov.  10,  1958,  lv.  incl.  diagrs.  tables. 
(Technical  note  no.  6)  (AFOSR-TN-58-1089) 

(AF  61(514)1080)  AD  207586  Unclassified 

An  analysis  of  the  Fourier-decomposition  used  In  the 
third  step  of  the  quasi-cylindrlcal  method  for  the  treat¬ 
ment  of  the  linear  wing-body  interference  problem 
shows  that  in  a  certain  region,  the  convergence  of  the 
resulting  Fourier  series  is  necessarily  poor.  Tables 
are  presented  ul  Hit  universal  portion  u!  the  Solution  of 
the  third  step  giving  the  values  of  the  flow  component 
accounting  for  the  locai  pressure  coefficient  in  a  large 
number  of  points  on  both  wing  and  body,  instruction  Is 
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provided  on  the  use  of  these  tables  which  reduce  the 
necessary  computations  to  those  of  the  well  convergent 
second  portion  of  the  solution.  (ASTIA  abstract) 


TEM.02-.001 

Temple  U.  Dept,  of  Physics,  Philadelphia,  Pa. 

SPECTRAL  REFLECTIVITY  AS  A  FUNCTION  OF 
TEMPERATURE  OF  0-BRASS  TYPE  ALLOYS,  by 
L.  Muldawer.  Oct.  15,  1957,  20p.  diagrs.  tables, 
refs.  (AFOSR-TN-57-667)  (AF  49(638)73) 

AD  136656  Unclassified 


A  number  of  0-brass  type  alloys  undergo  reversible 
color  changes  as  a  function  of  temperature.  0-Brass 
turns  copper-red  at  about  250°C,  the  color  change  tak¬ 
ing  place  gradually.  0-AgZn  Is  pink  at  room  tempera¬ 
ture,  it  is  silver  gray  at  250°C.  Similar  changes  have 
been  observed  in  0-AgCd,  0-AuZn,  and  0-AuCd.  Color 
changes  consistent  with  the  above  observations  have 
been  noted  on  cooling  to  liquid  nitrogen  temperatures. 
Although  disordering  takes  place  in  some  of  these  al¬ 
loys  it  is  not  thought  that  these  color  change  phenome¬ 
na  are  primarily  due  to  disordering  or  to  surface  films. 
Quantitative  measurements  of  reflectivity  as  a  function 
of  wavelength  at  several  temperatures  have  been  made 
on  0-CuZn,  0-AgZn,  0-AuZn,  0-AgCd,  and  o-brass. 

The  reflectivity  edge  for  0-brass  shifts  from  5000A  at 
27°C  to  5300A  at  275°C.  This  Is  a  shift  of  about  5.6  x 
-4 

10  ev/°C.  No  such  edge  shift  was  observed  with  a- 
brass  or  with  copper,  gold,  or  Cu^Au  as  judged  visual¬ 
ly.  It  is  believed  that  these  color  shifts  are  due  to 
changes  in  the  energy  dpaclngs  of  electron  bands.  (Con¬ 
tractor's  abstract) 


[•'  TEM. 02:002 

jS^I  Temple  U.  (Dept,  of  Physics]  Philadelphia,  Pa. 

REVERSIBLE  TEMPERATURE  EFFECTS  IN  THE 
"  V  REFLECTIVITY  OF  CsCl  TYPE  ALLOYS  (Abstract), 

by  L.  Muldawer.  [1957]  [I]p.  [AF  49(638)73] 

Unclassified 


TEM. 02:001  -TEM.02:004 


Although  disordering  takes  place  In  some  of  these  alloys 
it  is  not  thought  that  this  color  change  phenomenon  Is 
primarily  due  to  disorder  or  to  surface  films.  Quanti¬ 
tative  measurements  of  reflectivity  as  a  function  of  wave¬ 
length  at  several  temperatures  have  been  made  on  0- 
brass,  0-AuZn,  and  gold  modified  0-AgZn  and  0-AgCd. 
The  reflectivity  minimum  for  0-brass  at  27°C  Is  at 
4750A,  while  at  275°C  it  is  at  5000A.  This  is  a  shift 

_4 

of  about  5  x  10  ev/°C.  No  such  color  effects  were 
observed  with  Cu,  Au,  Cu^Au,  or  ^-brass.  The  possible 

nature  of  the  effect  is  be  discussed. 


TEM.02:003 

Temple  U.  [Dept,  of  Physics]  Philadelphia,  Pa. 

EFFECT  OF  COLD  WORK  ON  THE  SPECTRAL  RE¬ 
FLECTIVITY  OF  CsCl  TYPE  ALLOYS  (Abstract),  by 
L.  Muldawer.  [1957]  [l]p.  [AF  49(638)73] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Philadelphia,  Pa.,  Mar.  21-23,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  2: 

144,  Mar.  21,  1957. 

Many  CsCl  structure  alloys  are  normally  strongly  col¬ 
ored  but  tend  toward  silver-gray  upon  cold  working. 

The  normal  color  Is  regained  as  a  function  of  time  even 
when  the  specimen  is  not  in  contact  with  air.  This 
color  recovery  is  presumably  associated  with  the  me¬ 
chanical  recovery  of  such  alloys  which  occurs  at  room 
temperature.  Spectral  reflectivity  curves  show  that 
cold  working  Is  similar  to  increased  temperature  In 
some  respects.  In  0-brass,  the  reflectivity  minimum 
disappears,  the  steepness  of  the  reflectivity  edge  les¬ 
sens,  and  the  difference  In  reflectivity  on  either  side 
of  the  edge  decreases.  Similar  effects  are  see  i  with 
0-AgZn,  0-AgCd,  and  0-AuZn.  Inasmuch  as  the  strain 
produced  by  cold  work  is  extremely  Inhomogeneous,  It 
should  be  expected  that  the  reflectivity  edge  would  be 
smeared  out.  The  possible  nature  of  this  effect  is  con¬ 
sidered. 


Presented  at  annual  meeting  of  the  Amer.  Phys.  Soc., 
New  York,  Jan.  30- Feb.  2,  1957. 

Published  in  Bull.  Amer.  phys.  Soc.,  Series  11.  v.  2 
58,  Jan.  30.  1957. 

A  number  of  CsCl  structure  alloys  undergo  reversible 
color  changes  as  a  function  of  temperature.  0-Brass 
turns  copper-red  at  about  250T,  the  color  changes  tak 
mg  place  gradually.  0-AgZn  is  pink  at  room  tempera¬ 
ture  it  is  silver-gray  at  250  C.  Similar  changes  have 
been  observed  in  0-AgCd.  0-AuZn.  and  0-AuCd.  Color 
changes  consistent  with  the  above  observations  have 
been  noted  on  cooling  to  liquid  nitrogen  temperatures. 


TEM.02:004 

Temple  U.  Dept,  of  Physics,  Philadelphia,  Pa. 

EFFECTS  OF  TEMPERATURE  AND  COLD  WCHK  ON 
OPTICAL  PROPERTIES  OF  METALS  AND  ALLOYS, 
by  L.  Muldawer.  Final  rept.  Oct.  15,  1958  [26]p.  incl. 
diagrs.  refs.  (AFOSR-TR-58-140)  (AF  49(638)73) 

AD  204553  Unclassified 

Alloys  similar  in  character  to  0-brass  have  been  studied 
with  respect  to  spectral  reflectivity  and  color  as  a  func¬ 
tion  of  temperature  and  surface  treatment.  l.arge 
changes  in  reflectivity  edge  position  and  color  were 
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observed  for  changes  in  temperature;  a  tendency  toward 
edge  disappearance  was  observed  upon  cold  working. 
Alloys  which  are  basically  face-centered  cubic  do  not 
show  those  properties.  Electron  and  x-ray  diffraction 
studies  Indicate  stress  induced  phase  transformations 
in  many  of  the  alloys  of  the  /3-brass  type.  The  discus¬ 
sion  presents  a  correlation  of  the  observed  results 
with  known  simple  theory.  (Contractor's  abstract) 


TEM. 01:007 

Temple  U.  Research  Inst.,  Philadelphia,  Pa. 

HEXACARBON  DINITRIDE,  CgNj,  OR  DICYANODI- 

ACETYLENE,  by  A.  J.  Saggiomo.  Dec.  19,  1956,  19p. 
inci.  diagrs.  tables,  refs.  (Technical  note  no.  3) 

(A FOSR- TN- 57-33)  (AF  18(600)1475)  AD  115068 

Unclassified 

Also  published  In  Jour.  Org.  Chem.,  v.  22:  1171-1175, 
Oct.  1957. 

The  synthesis  of  dicyanodiacetylene,  or  hexacarbon 
dinltrlde  C^N^  is  described.  The  pure  compound  Is 

stable,  at  room  temperature,  in  the  absence  of  O^. 

Vapor  pressure,  infrared  spectral  data  and  other  phys¬ 
ical  properties  are  reported. 


TEM.01:008 

Temple  U.  Research  Inst.,  Philadelphia,  Pa. 

THE  PURE  OZONE  TO  OXYGEN  FLAME,  by  A.  G. 
Streng  and  A.  V.  Crosse.  Jan.  30,  1957,  4p.  inci.  diagr. 
table.  (AFOSR-TN-57-55)  (AF  18(600)1475) 

AD  115004  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  79:  1517- 
1518,  Mar.  20,  1957. 

Studies  of  the  behavior  of  pure  ozone  with  various  fuel 
gases  and  of  the  decomposition  of  Oj  to  02  are  pre¬ 
sented.  A  stable  ozone-oxygen  flame  was  found  to  ex¬ 
ist  and  a  maximum  flame  temperature  of  2677*K  was 
recorded  with  100  mol-%  Oj  in  Oj.  Burning  velocities 

for  the  Oj-Oj  reaction  were  determined  by  the  standard 

schlieren  method  and  compared  with  the  theoretical  data 
of  von  Kirmin.  Pure  ozone  when  mixed  with  cyanogen 
produces  a  flame  temperature  of  5200TC. 


TEM. 01:009 

Temple  U.  Research  Inst.,  Philadelphia,  Pa. 

PREMIXED  OZONE-HYDROGEN  FLAME,  by  A.  G. 


Streng  and  A.  V.  Grosse.  [Apr.  1957]  5p.  lllus.  tables. 
(AFOSR-TN-57-193)  (AF  18(600)1475)  AD  126488 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  79;  3296- 


In  this  study,  it  is  pointed  out  that  pure  03  can  be  mixed 
with  pure  Hj  at  -78*’  and  even  at  20°  and  1  atm  without 

explosion,  and  with  no,  or  practically  no,  reaction  for 
several  hr.  Pure  Oj-Hj  mixtures  of  any  desired  com¬ 
position  were  prepared  by  mixing  known  volumes  of  the 
2  gases.  The  mixtures  were  burned  at  -78°  initial  tem¬ 
perature.  The  experimental  burning  velocities  at  195°K 
initial  temperature  and  1  atm  were  for  6.0,  12.0,  18.2, 
18.5,  25.0,  and  100  mol-%  Og,  respectively,  207  ±  5, 

644  ±  57,  1290  ±  20,  1330  ±  30,  1680  ±  80,  and  270  *  7 
cm/sec.  Mixtures  of  94.0  to  75%  H2  (the  rest  being  pure 

Oj)  were  readily  burned.  The  resulting  O^-Hj  flames 

are  brighter  than  the  corresponding  02  flames,  but  their 

luminosity  Is  also  low.  The  stoichiometric  mixture 
burns  very  rapidly  at  1680  ±  80  cm/sec.  In  mixtures  on 
the  Og-rich  side  of  the  stoichiometric  point,  the  flame 

front  degenerates  rapidly  to  a  detonation  front.  Such 
mixtures  cannot  be  burned  successfully. 


TEM.01:010 

Temple  U.  Research  Inst.,  Philadelphia,  Pa. 

THE  PREMIXED  OZONE-CYANOGEN  FLAME,  by  A.  G. 
Streng  and  A.  V.  Grosse.  [1957]  4p.  inci.  diagr. 

(A FOSR- TN- 57-305)  (AF  18(600)1475)  AD  132376 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  79:  5583, 


Static  experiments  showed  that  (CN)2  and  pure  Oj  can  be 

mixed  and  stored  for  a  considerable  time  without  reac¬ 
tion.  The  mixture  3(CN)2  +  40j  was  kept  in  a  100  cc  py- 

rex  vessel,  at  1000  mm  Hg  at  0’C  for  two  hr  with  no  no¬ 
ticeable  change  In  pressure;  Identical  results  were  ob¬ 
tained  with  the  mixture,  J(CN)2  ♦  20j.  Burning  veloci¬ 
ties  of  (CN)2  -Oj  mixtures  containing  25.0,  33.3,  40.0 
and  100.0  mol-%  Oj  were,  respectively,  60  *  3,  242  *  12, 

285  *  6,  and  420  *  6  cm/sec.  A  mixture  beyond  the  stoi¬ 
chiometric  point,  on  the  Oj  -  rich  side,  containing  50.0 

at-%  0  detonated  Immediately  upon  Ignition.  All  flames 
on  the  (CN)2*rich  side  up  to  and  including  the  mixture 

burning  to  2CO  +N,  burr,  uniformly,  noiselessly,  as 

brightly  as  an  electric  arc  and  with  a  pink-violet  color. 
The  2(CN)2  ♦  Oj  flame  is  particularly  bright  and  has  a 
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different  characteristic  blue-green  color.  The  tem¬ 
peratures  of  the  flames  (°K  *  2°)  for  (CN)g  +  Og  and 

3(CN>2  +  203  at  1.0  and  10.0  atm  are  4856  and  5025, 
and  5208  and  5506°,  respectively. 

TEM.01:011 

Temple  U.  Research  Inst.,  Philadelphia,  Pa. 

PURE  OZONE  FLAMES,  ALONE  AND  WITH  VARIOUS 
FUEL  GASES,  by  A.  V.  Grosse  and  A.  G.  Streng.  Aug. 

1,  1957,  lv.  inci.  illus.  diagrs.  tables,  refs.  (Techni¬ 
cal  note  no.  4)  (AFOSR-TN-57-511)  (AF  18(600)1475) 
AD  138497  Unclassified 

This  report  covers  the  experiments  conducted  at  Tem¬ 
ple,  first,  to  combust  pure  ozone  to  oxygen,  and,  sec¬ 
ond,  pure  ozone  with  various  fuel  gases,  such  as  hydro¬ 
gen,  cyanogen,  methane,  carbon  monoxide,  and  ethylene. 
Static  experiments  have  shown  that  all  of  the  above 
gases,  with  the  exception  of  carbon  monoxide  and 
ethylene,  can  be  premixed  with  pure  ozone.  After  this 
had  been  established  premixed  flames  with  pure  ozone 
were  burned  successfully  and  the  burning  velocities  de¬ 
termined  and  compared  with  the  corresponding  oxygen 
flames.  As  was  to  be  expected,  the  ozone  flames  are 
substantially  faster  than  the  corresponding  oxygen 
flames.  This  is  particularly  true  in  the  cases  of  flames 
containing  the  element  hydrogen.  An  Appendix  covering 
a  critical  review  of  the  physical  properties  of  ozone,  as 
well  as  of  ozone-oxygen  mixtures,  has  been  prepared. 
(Contractor's  abstract) 


TEM. 01:012 

Temple  U.  Research  Inst.,  Philadelphia,  Pa. 

HIGH  TEMPERATURE  RESEARCH,  by  C.  S.  Stokes. 
[1957]  [2]p.  inci.  illus.  (AF  18(600)1475) 

Unclassified 

Published  in  Armed  Forces  Chem.  Jour.,  v.  11:  24-25, 
May-June  1957. 

Research  which  is  currently  going  on  at  the  Research 
Institute  at  Temple  University  in  the  field  of  high  tem¬ 
perature  is  outlined  here.  The  purpose  is  defined  as 
being  twofold:  (1)  to  obtain,  maintain,  and  contain  high 
temperatures;  and  (2)  to  study  the  chemical  and  physi¬ 
cal  phenomena  taking  place  at  these  temperatures. 


TEM.0i:0i3 

Temple  U.  Research  Inst.,  Philadelphia,  Pa. 

DETONATION  VELOCITY  OF  GASEOUS  OZONE,  by  A. 


G.  Streng,  C.  S.  Stokes,  and  L.  A.  Streng.  Dec.  5,  1957, 
14p.  inci.  illus.  diagrs.  tables,  refs.  (Technical  note  no. 
5)  (AFOSR-TN-58-14)  (AF  18(600)1475)  AD  148052 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  29:  458-459, 
Aug.  1958. 

The  detonation  velocities  of  pure  100%  gaseous  ozone 
and  ozone -oxygen  mixtures  have  been  measured  and 
compared  with  theoretical  calculations.  The  average 
for  100%  gaseous  ozone  is  1863  ±  20  m/sec  at  1.0  atm, 
and  25°C,  and  is  in  good  agreement  with  the  theoretical 
vaiue.  The  experimental  detonation  velocities  for  75% 
and  50  vol-%  ozone  (at  the  same  initial  conditions)  are 
1782  *  40  and  1633  ±  20  m/sec,  respectively.  The  cal¬ 
culated  detonation  properties  of  liquid  ozone  are  pre¬ 
sented.  (Contractor’s  abstract) 


TEM. 01:014 

Temple  U.  Research  Inst.,  Philadelphia,  Pa. 

IMAGING  OF  THE  OXYGEN- ALUMINUM  FLAME  AND 
ITS  USE  AS  AN  ARTIFICIAL  SUN  FURNACE,  by  W.  E. 
Marceau.  June  16,  1958,  18p.  inci.  illus.  diagrs.  tables, 
refs.  (Technical  note  no.  6)  (AFOSR-TN-58-606)  (AF 
18(600)1475)  AD  162131  Unclassified 

An  artificial  sun  furnace  has  been  constructed  by  the  use 
of  two  parabolic  reflectors  and  an  aiuminum-oxygen 
torch  which  produces  an  image  temperature  of  2700*K 
and  has  a  heat  flux  at  the  image  of  57  cai/sq  cm/sec. 

The  image  diameter  has  been  found  to  be  approximately 
0.75  in.  The  image  is  formed  inside  of  a  quartz  bulb 
which  can  be  used  as  a  controlled  atmosphere  furnace. 
Design  Improvements  are  suggested  for  the  construction 
of  a  furnace  with  higher  image  temperatures  and  larger 
sized  images. 


TEM.01:0i5 

Tempie  U.  Research  Inst.,  Philadelphia,  Pa. 

PREMIXED  FLAMES  OF  CYANOGEN  AND  THE  ENDO¬ 
THERMIC  OXIDES  OF  NITROGEN  AND  THE  PRE¬ 
MIXED,  PREHEATED  OXY-CYANOGEN  FLAME,  by 
C.  S,  Stokes,  R.  P.  M.  Werner  and  others.  Sept.  2, 

1958,  24p.  inci.  diagrs.  tables,  refs.  (Technical  note 
no.  7)  (AFOSR-TN-58-810)  (AF  18(600)1475) 

AD  202355;  PB  137838  Unclassified 

Also  published  in  Indus.  Engineering  Chem.,  v.  52:  75- 
78,  Jan.  1060.  (Tltie  varies) 

Th-  '■•ombustion  of  cyanogen  with  some  oxides  of  nitro- 
ge  i,  namely  NgO,  NO  and  NOg,  has  been  studied  and  the 

stoichiometry  of  the  nitric  oxide -cyanogen  flame  exper¬ 
imentally  verified.  Theoretical  flame  temperatures  of 
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TEM. 01:016,  017;  TEN.01-.003; 
TAM. 01  010,  011 


the  reactions  between  cyanogen  and  NjO,  NO,  NOj,  and 

NjO^  were  calculated.  Burning  velocity  was  measured 

as  a  function  of  temperature  for  the  oxy-cyanogen 
flame  and  as  a  function  of  concentration  for  the  com¬ 
bustion  of  cyanogen  with  oxygen  and  also  with  the  ox¬ 
ides  of  nitrogen.  The  oxy-cyanogen  flame  had  the  high¬ 
est  burning  velocity  which  occurred  at  maximum  oxy¬ 
gen  atom  concentration.  The  candiepower  of  the  oxy- 
cyanogen  flame  has  been  measured  over  a  range  of 
varying  cyanogen  concentration. 


TEM. 01:016 

Temple  U.  Research  Inst.,  Philadelphia,  Pa. 

COMBUSTION  OF  METALS  IN  OXYGEN,  by  A.  V. 
Grosse  and  J.  B.  Conway.  [1958]  [10]p.  inci.  Ulus, 
diagrs.  tables,  refs.  (Sponsored  jointly  by  Office  of 
Naval  Research,  Office  of  Ordnance  Research,  and 
Air  Force  Office  of  Scientific  Research  under  [AF  18- 
(600)1475])  Unclassified 

Published  in  Indus.  Engineering  Chem.,  v.  50:  663-672, 
Apr.  1958. 

The  basic  aim  of  the  work  was  to  develop  a  technique 
for  producing  and  utilizing  high  temperature  sources. 
Combustion  of  aluminum  yields  a  source  of  high  inten¬ 
sity  thermal  radiation.  Powdered  metal-oxygen  flames 
are  highly  effective  in  cutting  through  thick  sections  of 
concrete  and  ceramic  materials.  (Contractor's  ab¬ 
stract) 


TEM. 01:017 

Temple  U.  Research  Inst.,  Philadelphia,  Pa. 

THE  COMBUSTION  OF  ZIRCONIUM  IN  OXYGEN,  by  W. 
L.  Doyle,  J.  B.  Conway,  and  A.  V.  Grosse.  [1957]  [8]p. 
inci.  iiius.  diagrs.  tables,  refs.  (AF  16(600)1475) 

Unclassified 

Published  in  Jour.  Inorg.  and  Nuclear  Chem.,  v.  6:  i 38- 
144,  Apr.  1958. 

The  combustion  of  zirconium  in  oxygen  leads  to  one  of 
the  highest  temperatures  obtainable  by  the  combustion 
n{  metals.  This  temperature  has  been  estimated  from 
available  thermodynamic  data  to  be  4930‘K  at  1.0  atm 
pressure.  A  technique  has  been  developed  which  enables 
a  powdered  zirconium-oxygen  flame  to  be  operated,  thus 
producing  the  highest  metal  fiame  temperature  reported 
to  date.  (Contractor's  abstract) 


TEN.01:003 

Tennessee  U.,  Knoxville, 

INITIAL  VALUE  PROBLEMS  AND  TIME-PERIODIC 
SOLUTIONS  FOR  A  NONLINEAR  WAVE  EQUATION,  by 
F.  A.  Ficken  and  B.  A.  Fleishman.  [Dec.  1956]  [26]p. 
inci.  refs.  (AFOSR-TN-58-722)  (Sponsored  jointly  by 
Office  of  Naval  Research,  Office  of  Bureau  of  Ordnance, 
and  Air  Force  Office  of  Scientific  Research  under  AF  18- 
(600)313)  AD  145262(a)  Unclassified 

Also  published  in  Communications  on  Pure  and  Appl. 
Math.,  v.  10:  331-356,  Aug.  1957. 

This  is  item  no.  TEN.01:002  of  Volume  I  which  was 
subsequently  assigned  the  TN  no.  AFOSR-TN-58-722. 


TAM. 01:010 

Texas  A.  and  M.  Coll.  Dept,  of  Physics,  College  Station. 

THE  VIBRATIONAL  ANALYSIS  OF  THE  2700-4800A 
ABSORPTION  SYSTEM  OF  C102  AND  THE  VIBRATION¬ 
AL  CONSTANTS  OF  THE  ASSOCIATED  ELECTRONIC 
STATES,  by  J.  B.  Coon  and  E.  Ortiz.  Mar.  25,  1957 
[14]p.  inci.  lllus.  dlagr.  tables,  refs.  (AFOSR-TN-57- 
136)  (AF  18(600)439)  AD  120493  Unclassified 

Also  published  in  Jour.  Molecular  Spectroscopy,  v.  1: 
81-94,  Sept.  1957. 

A  critical  list  of  143  vibronic  bands  of  the  2700-4800A 
absorption  system  of  C102  vapor  is  compiled.  Vibra¬ 
tional  quantum  number  assignments  are  given  to  117  of 
these  bands.  Five  progressions  (a),  (b),  (c),  (m),  (d) 
including  the  four  strongest  are  given  the  assignments 
(a)  (Vj  '00)  •  (000),  (b)  (Vj  TO)  •  (000),  (c)  (Vj  '02)  -  (000), 

(m)  (Vj  '12)  •  (000),  (d)  (Vj  '04)  (000).  The  fact  that  three 

of  the  anharmonicity  constants  are  calculated  in  several 
independent  ways  with  consistent  results  is  regarded  as 
support  for  this  analysis.  The  three  zero  order  fre¬ 
quencies  and  the  six  anharmonicity  constants  are  deter¬ 
mined  for  the  excited  electronic  state.  Furthermore,  by 
combining  information  obtained  from  electronic  spectra 
with  that  obtained  from  known  infrared  data,  the  nine 
vibrational  constants  of  the  ground  electronic  state  are 
determined.  An  explanation  of  anomalous  Intensities  is 
suggested. 


TAM.Oi  :0i  1 


Texas  A.  and  M.  Coil  [Dept,  of  Physics]  College  Station. 

THE  3960A  ABSORPTION  SYSTEM  OF  HjCO  VAPOR, 

by  S.  E.  Hodges,  J.  R.  Henderson  and  J.  B.  Coon.  Nov. 
1957  [5]p.  inch  tables,  refs.  (AFOSR-TN-57-704) 

(AF  18(600)439)  AD  200737  Unclassified 
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Presented  at  Symposium  on  Molecular  Structure  and 
Spectroscopy,  Ohio  State  U.,  Columbus,  June  10-14, 
1957. 


Also  published  in  Jour.  Molecular  Spectroscopy,  v.  2: 
99-102,  Apr.  1958. 


Four  temperature  sensitive  bands  belonging  to  the 
3  1 

3960A  absorption  system  (  A^  -  A^)  ol  HjCO  vapor 

are  reported.  The  bands  of  this  system  may  be  In¬ 
terpreted  in  terms  of  an  Inversion  in  the  out-of-plane 
bending  coordinate  of  the  excited  state.  The  tempera¬ 
ture  sensitive  bands  permit  a  determination  of  the 


inversion  splittings  (0*  -  0+)  *  36  ±  2  cm  1  and 


(l’  -  1+)  -  244  t  2  cm'1  with  splitting  centers  differ¬ 


1 


ing  by  640  cm  . 


TAM.01:012 


Texas  A.  and  M.  Coll.  [Dept,  of  Physics]  College  Station. 


INEQUALITY  OF  BOND  DISTANCES  IN  C102  (Abstract), 

b •;  J.  B.  Coon,  J.  K.  Ward,  and  C.  M.  Lloyd.  [1957] 

[l]p.  [AF  18(600)439] 


Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Oklahoma  U.,  Norman,  Mar.  i-2,  1957. 


Published  In  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  2: 


100,  Mar.  1,  1957. 


-our  v  '  progressions  (a),  (b),  (c),  and  (d)  dominate  the 


appearance  of  the  3000-5000A  absorption  system  of 


C102  vapor.  If  it  is  assumed  that  r^" 


and  r 


r2',  where  r  designates  a  Cl-0  bond  distance,  the  four 


progressions  must  be  given  the  excited  state  assign¬ 
ments  (a),  (Vj'00);  (b),  (v^ '10);  (c),  (Vj'02);  and  (d), 

(Vj’04).  All  four  progressions  are  assigned  to  the  (000) 

level  of  the  ground  state.  However,  a  calculation  of 
Condon  overlap  Integrals  leads  to  an  intensity  ratio 
I(c)/I(a)  *  0.02  which  compares  poorly  with  the  observed 
ratio  0.5.  Similarly,  the  calculated  value  of  I(d)/I(a)  * 
0.0006  compares  poorly  with  the  observed  value  of 
about  0.15  for  this  ratio.  The  large  value  of  the  observed 
intensities  of  progressions  (c)  and  (d)  may  be  explained 
by  assuming  a  slight  difference  in  bond  distances  for 
the  excited  state.  TMs  alters  the  selection  rules,  and 


the  assignments  (c),  (Vj'01)  and  (d),  (Vj'02)  may  be 


made.  On  the  basis  of  this  Interpretation,  large  in¬ 
tensity  ratios  are  possible.  Calculations  are  being  made 
to  test  whether  each  of  the  foregoing  observed  Intensity 
ratios  is  explained  by  the  same  Inequality  of  bond  dis¬ 
tances  for  the  excited  state. 


TAM. 01:012,  013;  TAM.02-.004 


TAM. 01:013 

Texas  A.  and  M.  Coll.  Dept,  of  Physics,  College  Station. 


ROTATIONAL  ANALYSIS  OF  THE  3400  -  3900A  AB¬ 
SORPTION  SYSTEM  OF  SULPHUR  DIOXIDE,  by  R.  K. 
Russell.  Jan.  1958,  16p.  iricl.  diagrs.  tables,  refs. 
(AFOSR-TN-58-122)  (AF  18(600)439)  AD  152030 

Unclassified 


Presented  at  meeting  of  the  Texas  Academy  of  Science, 
Southern  Methodist  U.,  Dallas,  Dec.  12-14,  1957. 


Partially  resolved  rotational  structure  of  two  bands  of 
the  3400  -  3900A  absorption  system  of  S02  have  been 

investigated.  TTie  results  A  (A-B)  ~  0.282  and  A  B  * 
-0.0364.  These  results  confirm  the  values  of  these  ro¬ 
tational  constants  obtained  by  a  quantitative  application 
of  the  Franck-Condon  principle.  The  bands  are  shown 
to  have  perpendicular  polarization.  (Contractor’s 
abstract) 


TAM. 02:004 

Texas  A.  and  M.  Coll.  [Dept,  of  Physics]  College  Station. 


NUCLEAR  MAGNETIC  RESONANCE  RELAXATION  IN 
BINARY  SOLUTIONS  (Abstract),  by  R.  W.  Mitchell  and 
M.  Eisner.  [1958]  [l]p.  [AF  18(600)1300] 

Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Ithaca, 
N.  Y.,  June  19-21,  1958. 


Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3: 
262,  June  19,  1958. 


Spin-lattice  relaxation  times  for  hydrogen  nuclei  were 
measured  as  a  function  of  concentration  for  the  following 
binary  solutions:  CgHg  -  CC14>  CgHg  -  CSg,  CgH12  - 


CCl^  and  CgHj2  -  CSg.  Both  the  rotational  and  transla¬ 


tional  correlation  times  are  found  to  be  proportional  to 
the  macroscopic  solution  viscosity.  The  rotational  and 


translational  contributions  to  Tj  have  been  calculated 


for  C.H.  and  C.H,„  from  this  data.  The  rotational  cor- 
6  6  6  1 1  ^2 

relation  times  are  found  to  be  4.3  x  10  for  C.H,  and 

,12.  66 


4.6  x  10  for  CaH,n,  both  values  referring  to  the  pure 
b  1  z 


solutions.  Tj  measurements  were  also  made  for  both 


resonance  lines  in  C.H.  -  CaH.n  solutions.  The  contri- 
6  6  6  U 


bution  of  the  C.H.  -  C.H,n  collisions  to  the  relaxation 
6  6  6  11 


of  both  lines  has  been  calculated  by  subtracting  off  the 
rotational  and  like  translational  contributions  obtained 
from  the  previously  measured  correlation  times. 
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TAM.02:005;  TEX.02:009-011 


TAM.02-.005 

Texas  A.  and  M.Coll.  [Dept,  of  Physics]  College  Station. 

CONCENTRATION  DEPENDENCE  OF  CHEMICAL 
SHIFTS  AND  T  's  FOR  PROTONS  IN  AQUEOUS  SOLU¬ 
TIONS  OF  ACETIC  ANHYDRIDE  (Abstract),  by  M. 
Eisner.  [1957]  [l]p.  [AF  18(600)1300]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Stanford 
U.,  Calif.,  Dec.  19-21,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  2: 

384,  Dec.  19,  1957. 

Tj  and  chemical  shifts  have  been  measured,  at  5000 
gauss,  for  protons  in  both  OH  and  CHj  groups  in  aque¬ 
ous  solutions  of  acetic  anhydride.  No  shift  Is  observed 
between  the  OH  and  CH^  until  acetic  acid  proportions 

are  reached,  the  subsequent  shifts  are  in  substantial 
agreement  with  those  reported  by  Bhar  and  Llnstrom. 
Both  Tj's  exhibit  minima,  however,  they  display  differ¬ 
ent  dependence  on  the  macroscopic  viscosity.  An 
analysis  of  the  Tj  variations,  in  the  region  of  the  anom¬ 
alous  behavior  of  the  chemical  shifts,  seems  to  lend 
support  to  the  explanation  of  this  anomaly  in  terms  of 
the  effect  of  an  active  solvent  on  the  dimer-monomer 
equilibrium. 

TEX.02.009 

Texas  U.  Defense  Research  Lab.,  Austin. 

DEVELOPMENT  OF  SUBSONIC  AND  SUPERSONIC 
TOTAL  TEMPERATURE  PROBES  FOR  A  BLOW-DOWN 
TYPE  WIND  TUNNEL,  by  G.  L.  Alexander.  June  1957, 
45p.  lncl.  lllus.  diagrs.  tables,  refs.  (Rept.  no.  DRL- 
399)  (AFOSR-TN-57-164)  (AF  18(600)589)  AD  126456 

Unclassified 

This  study  Is  an  experimental  approach  to  the  develop¬ 
ment  of  supersonic  and  subsonic  total  temperature 
probes  for  a  blow -down  typo  wind  tunnel.  Probes  of 
small  mass  and  relatively  low  conductive  heat  loss  were 
developed  for  subsonic  testing.  Heated  shields  were 
used  to  determine  the  magnitude  of  radiation  errors, 
and  a  supersonic,  heated  shield  probe  was  developed. 

In  both  the  subsonic  and  supersonic  cases  the  probes 
performed  with  less  than  1/2  percent  error.  This 
accuracy  could  be  maintained  over  wide  ranges  of  tem¬ 
perature  variations  and  transient  conditions. 


TEX. 02:010 

Texas  U.  Defense  Research  Lab.,  Austin. 


FLOW  SUPERSONIC  WIND  TUNNEL,  by  J.  L.  Harkness. 
Mar.  11,  1957,  48p.  incl.  illus.  diagrs.  refs.  (Rept.  no. 
DRL-406)  (AFOSR-TN-57-222)  (AF  18(600)589) 

AD  126520  Unclassified 

A  high  stagnation  temperature  intermittent-flow  super¬ 
sonic  wind  tunnel  is  described.  Preliminary  design 
considerations  are  briefly  outlined,  while  the  bulk  of 
the  report  concerns  the  detailed  description  of  the  re¬ 
sulting  test  facility.  Each  basic  component  of  the  wind 
tunnel  circuit  is  described  along  with  the  currently 
available  instrumentation  for  model  testing.  The  design 
and  development  work  for  the  major  components  of  the 
circuit  have  been  described  in  other  reports,  with  the 
exception  of  the  working  section  of  the  tunnel,  and  these 
reports  are  referenced  herein  to  avoid  duplication.  One 
section  is  included  covering  the  design  and  fabrication 
of  the  supersonic  nozzles  In  detail.  This  was  considered 
consistent  with  a  following  section  that  presents  the  flow 
caUbratlon  data  using  the  Mach  number  5.0  nozzle.  Mach 
number  dsitributions  in  the  supersonic  test  region  as 
well  as  stagnation  temperature  distributions  in  the  still¬ 
ing  chamber  and  supersonic  test  region  are  included. 


TEX.02:011 

Texas  U.  Defense  Research  Lab.,  Austin. 

THEORETICAL  AND  EXPERIMENTAL  STUDIES  OF 
BOUNDARY  LAYER  CHARACTERISTICS  AT  SUPER¬ 
SONIC  SPEEDS  IN  AIR,  INCLUDING  INVESTIGATIONS 
OF  SKIN  FRICTION,  VELOCITY  DISTRIBUTION  AND 
HEAT  TRANSFER,  by  J.  L.  Harkness.  Annual  rept. 

Jan.  5,  1957,  27p.  lllus.  diagrs.  tables.  (AF  18(600)589) 

Unclassified 

The  major  portion  of  this  report  concerns  the  experi¬ 
mental  phase  of  the  program.  A  first  section  under 
this  phase  presents  the  final  development  work  on  the 
wind-tunnel  circuit  Including  special  equipment  additions 
and  general  instrumentation  revisions  and  additions.  A 
second  section  presents  a  summary  of  the  complete  cali¬ 
bration  testing  in  the  wind  tunnel.  The  special  instru¬ 
mentation  developed  for  this  purpose  is  described,  and 
the  final  results  of  the  testing  are  presented.  A  special 
heated-shield,  thermocouple-probe  was  developed  for 
the  measurement  of  stagnation  temperatures  In  the 
stilling  chamber  and  test  section  region,  and  a  complete 
description  of  this  Investigation  is  Included.  The  calibra¬ 
tion  work  represents  the  largest  portion  of  the  effort 
during  the  subject  report  period.  A  third  section  re¬ 
ports  the  present  status  of  the  flat-plate  heat  transfer 
models  and  Includes  a  brief  description  of  this  unit.  The 
theoretical  effort  has  concerned  only  the  analytical  in¬ 
vestigations  necessary  under  the  experimental  phase, 
and  a  brief  discussion  of  iMs  work  Is  presented.  A  final 
section  reports  the  coordinate,  eiforts  on  the  project. 
(Contractor's  abstract) 


A  HIGH  STAGNATION  TEMPERATURE  INTERMITTENT 


AIR  FORCE  SCIENTIFIC  RESEARCH 


TEX. 02:012  -  TEX.02:016 


TEX.02-.012 

Texas  U.  Defense  Research  Lab.,  Austin. 

USE  OF  VARIABLE  FEEDBACK  TO  COMPENSATE 
FOR  NON-LINEARITIES  AND  DESIGN  UNCERTAINTIES 
IN  A  CLOSED-LOOP  SYSTEM,  by  W.  H.  Hartwig. 

[1957]  18p.  Ulus,  tables,  refs.  (AF  18(600)589) 

Unclassified 

Presented  at  Ninth  annual  Southwestern  Inst,  of  Radio 
Engineers  Conf.,  Houston,  Tex.,  Apr.  11-13,  1957. 

Design  of  a  heat  exchanger  of  420  kw  capacity  to  main¬ 
tain  stagnation  temperature  constant  in  a  supersonic 
blow-down  wind  tunnel  was  the  basic  problem.  The 
transfer  functions  for  the  individual  elements  of  the 
system  contained  significant  amounts  of  non-linearities 
of  several  types.  In  addition,  determination  of  the  essen¬ 
tial  constants  of  the  system  was  Inadequate  due  to  In¬ 
ability  to  predict  the  system  interactions.  This  paper 
describes  the  theoretical  design  of  the  system.  Equipped 
with  feedback  adjustments  the  system  was  built  and 
stabilized  on  the  first  trial.  The  theoretical  transfer 
function  is  shown  to  predict  the  performance  actually 
measured.  (Contractor's  abstract) 


TEX.02:013 

Texas  U.  Defense  Research  Lab.,  Austin. 

TEMPERATURE  DISTRIBUTION  STUDIES  IN  THE 
TURBULENT  BOUNDARY  LAYER  FOR  COMPRESSI¬ 
BLE  FLOW  WITHOUT  HEAT  TRANSFER,  by  E.  H. 
Alford.  Jar..  1958,  lv.  lncl.  diagrs.  tables.  (Rept.  no. 
DRL-421)  (AFOSR-TN-58-4)  (AF  18(600)589) 

AD  148043  Unclassified 

Van  Driest's  boundary  layer  temperature  equation  is 
modified  In  an  attempt  to  account  for  the  Prandtl  num¬ 
ber  not  being  unity.  The  modified  theory  is  applied  to 
existing  data  at  Mach  numbers  of  2.00,  2.50,  and  b.00. 
A  study  is  made  of  tlu  tffeet  if  temperature  fee.  very 
coefficient,  Mach  number  and  Reynolds  number  upon 
an  introduced  parameter  that  represents  the  modified 
theory.  H  is  determfied  that  the  theory  ere  junta  l.r  a 
variable  Prandtl  number  for  turbulent  flow  and  can  be 
used  to  predict  the  temperature  distribution  in  a  com¬ 
pressible  turbulent  boundary  layer  for  the  case  of  zero 
heat  transfer  with  reasonable  accuracy.  (Contractor's 
abstract) 


TEX. 02:014 

Texas  U.  Defense  Research  Lab.,  Austin. 

INTERFERENCE  EFFECTS  BETWEEN  TOTAL- 
PRESSURE  PROBES  IN  THE  BOUNDARY  LAYER  OF 


A  SUPERSONIC  WIND  TUNNEL,  by  J.  R.  Lacy.  Jan. 
1958,  lv.  lncl.  illus.  diagrs.  (Rept.  no.  DRL-420) 
(AFOSR-TN-58-6)  (AF  18(600)589)  AD  148045 

Unclassified 

An  experimental  Investigation  was  undertaken  in  a 
6  x  6  In.  Mach  number  5  wind  tunnel  to  determine  the 
extent  of  any  mutual  Interference  effects  between  total- 
pressure  probes  in  supersonic  flow.  Blunt-nosed  total- 
pressure  probes  of  0.035  in.  outside  diam  were  tested  at 
several  different  positions  in  the  wall  boundary  layer  of 
the  wind  tunnel.  The  results  of  these  tests  indicated  the 
definite  presence  of  mutual  interference  between  total- 
pressure  probes  at  a  spacing  between  probes  of  approxi¬ 
mately  0.025  to  0.030  in.  An  approximate  method  of 
determining  shock  wave  shape  and  location  ahead  of 
plane  and  axially  symmetric  bodies  was  utilized  to  pro¬ 
vide  an  indication  of  minimum  probe  spacing  to  prevent 
mutual  interference  between  probes  of  other  sizes. 
(Contractor's  abstract) 


TEX. 02:015 

Texas  U.  Defense  Research  Lab.,  Austin. 

HEAT  TRANSFER  MEASUREMENTS  ON  A  FLAT 
PLATE  MODEL  AT  MACH  NUMBER  5.0,  by  J.  L. 
Harkness.  Jan.  8,  1958,  lv.  lncl.  illus.  diagrs.  tables, 
refs.  (Rept.  no.  DRL-423)  (AFOSR-TN-58-74)  (AF  18- 
(600)589)  AD  148118  Unclassified 

The  results  of  heat  transfer  measurements  made  on  a 
flat  plate  model  In  a  6x7 -in.  wind  tunnel  at  a  free-stream 
Mach  number  of  5.05  are  presented.  The  Internal  sur¬ 
face  of  the  model  was  cooled,  and  the  heat  transfer  rate 
was  determined  by  measuring  the  temperature  drop 
across  .the  model  once  temperature  stabilization  was 
achieved.  A  general  description  of  the  wind  tunnel 
facility  used  is  presented  and  a  description  of  the  design 
and  construction  details  of  the  heat  transfer  model  is 
given.  The  rej.uis  of  the  tests  are  discussed  and  the 
data  are  prestrted  both  in  tabular  form  and  graphically 
(or  comparison  with  existing  theories.  Some  laminar 
data  were  obtained  but  In  most  cases  the  flow  over  the 
model  was  largely  turbulent.  It  is  concluded  that  the 
turbulent  theory  t>!  Van  tmeet  (item  no.  NAA.C1-.00S) 
predicts  values  at  least  15%  below  the  measured  values. 
(Contractor's  abstract) 


TEX. 02:016 

Texas  U.  Defense  Research  Lab.,  Austin. 

HEAT  TRANSFER  INVESTIGATIONS  IN  SUPERSONIC 
FLOW,  by  J.  L.  Harkness.  Final  rept.  Jan.  5,  1953- 
Feb.  5,  1958.  Mar.  4,  1958,  lv.  incl.  iilus.  diagrs. 
tables,  refs.  (Rept.  no.  DRL-429)  (AFOSR-TR-58-21) 
(A  F  18(600)589)  AD  152023  Unclassified 

The  major  effort  concerned  the  development  of  a  smail 
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TEX.04:038-041;  TEX.06:001 


high  stagnation  temperature  intermittent- flow  super¬ 
sonic  wind  tunnel  and  a  description  of  this  work  and  the 
resulting  facility  is  presented.  The  development  of  an 
electrically  heated  shield  temperature  probe,  for  meas¬ 
urements  in  supersonic  flow,  is  described  and  the  re¬ 
sults  of  an  interference  study,  concerning  total  pressure 
probes  in  the  boundary  layer,  are  presented.  Heat 
transfer  measurements  on  a  flat-plate  model  were  ac¬ 
complished  and  this  investigation  is  described  including 
a  brief  discussion  of  the  test  results.  An  analytical 
study  concerning  the  temperature  distribution  through 
the  turbulent  boundary  layer  is  also  discussed.  (Con¬ 
tractor's  abstract) 


TEX.04:038 

Texas  U.  Dept,  of  Chemistry,  Austin. 

EFFECTS  OF  HIGH  PRESSURE  ON  THE  NEAR 
ULTRAVIOLET  ABSORPTION  SPECTRA  OF  BENZENE 
AND  MONOSUBSTITUTED  BENZENES,  by  W.  W. 
Robertson,  S.  E.  Babb,  Jr.,  and  F.  A.  Matsen.  [1957] 
[4]p.  incl.  diagrs.  tables,  refs.  (AF  18(600)430) 

Unclassified 

Published  in  Jour.  Chem.  Phys.,  v.  26:  367-370, 

Feb.  1957. 

The  near  ultraviolet  absorption  spectra  of  benzene  and 
several  monosubstituted  benzenes  have  been  obtained 
in  the  vapor  phase  with  partial  pressures  of  nitrogen 
to  550  atm  and  in  hydrocarbon  solution  with  pressures 
up  to  5500  atm.  The  spectra  broaden  asymmetrically 
and  shift  to  longer  wavelengths  under  pressure.  The 
wavelength  varies  linearly  with  dielectric  constant, 
both  in  the  vapor  phase  and  in  solution,  AX  /AK  lying 
between  20  and  29  A.  A  rough  correlation  is  found  be¬ 
tween  AX/Ak  and  the  oscillator  strength  of  the  transi¬ 
tion.  (Contractor's  abstract) 


TEX. 04:039 

Texas  U.  Dept,  of  Chemistry,  Austin. 

CHEMICAL  KINETICS  IN  LINEAR  FLOW  SYSTEMS, 
by  J.  R.  Streetman  and  F.  A.  Matsen.  (1958]  5p. 
(AFOSR-TN-58-39)  (AF  18(600)430)  AD  148080 

Unclassified 

Kinetic  equations  for  a  single  reactant  in  a  linear  flow 
system  were  developed.  Tliese  equations  permit  the 
determination  of  the  macroscopic  kinetic  parameters, 
the  reaction  order,  and  the  specific  reaction  rate.  In 
the  system  under  consideration  the  total  pressure  is 
assumed  constant  and  the  concentration  of  the  reactant 
and  the  flow  rate  are  varied.  The  treatment  is  an  ex¬ 
tension  of  that  given  by  Hulburt. 


TEX.04:040 

Texas  U.  [Dept,  of  Chemistry]  Austin. 

THE  FORMATION  OF  BENZENE  IN  THE  PYROLYSIS 
OF  ACETYLENE,  by  W.  W.  Robertson,  E.  M.  Magee, 
and  F.  A.  Matsen.  Jan.  1958,  6p.  incl.  refs.  (AFOSR- 
TN-58-73)  (AF  18(600)430)  AD  148119 

Unclassified 

Also  published  in  Jour.  Appl.  Chem.,  v.  8:  401-402, 

July  1958. 

The  facts  related  to  the  formation  of  benzene  in  the 
pyrolysis  of  acetylene  are  reexamined.  The  preponder¬ 
ance  of  evidence  from  many  sources  makes  the  pres¬ 
ence  of  benzene  in  the  products  of  decomposition  a  near 
certainty.  It  is  pointed  out  how  the  benzene  spectrum 
may  be  overlooked  in  the  ultraviolet  region  unless  care 
is  taken  to  remove  strongly  absorbing  materials  that 
mask  its  presence.  (Contractor's  abstract) 


TEX. 04:041 

Texas  U.  Dept,  of  Chemistry,  Austin. 

HALOPROPARGYL  ALCOHOLS  AND  ETHERS,  by 
L.  F.  Hatch,  W.  £.  Blankenstein,  and  S.  H.  Chu.  [1958] 
(5]p.  incl.  table.  (AF  18(600)430;  continued  by  AF  49- 
(638)35)  Unclassified 

Published  in  Jour.  Org.  Chem.,  v.  23:  397-401,  Mar. 
1958. 

The  following  compounds  have  been  prepared  and 
characterized:  2,3-dibromo-2-propen-l-ol,  3-bromo- 
3-chloro-2-propen-l-ol,  l,l-dibromo-3-ethoxy-l- 
propene,  l,l-dibromo-3-phenoxyl-l-propene,  1-bromo- 
1  -chloro-3-ethoxy- 1  -propene,  1  -bromo-  1-chloro-l  - 
propene,  1,3-dibromo-I-chloro-l-propene,  3-bromo-2- 
propyn-l-ol,  3-chloro-2-propyn-l -ol,  I-bromo-3- 
ethoxy-l-propyne,  l-bromo-3-phenoxy-l-propyne,  1- 
chloro-3-ethoxy-l-propyne.  The  stereochemistry  of 
the  addition  of  bromine  to  cis-and  trans-l-chloro-1- 
propene  followed  by  dehydrohalogenation  is  discussed. 
(Contractor's  abstract) 


TEX. 06:001 

Texas  U.  [Dept,  of  Chemistry]  Austin. 

THERMAL  DECOMPOSITION  OF  BUTANE,  by  J.  [A.] 
Cunningham,  R.  McGuire  and  others.  Dec,  1957  [24)p. 
incl.  diagrs.  tables,  refs.  (Technical  note  no.  1) 
(AFOSR-TN-58-49)  (A F  18(603)142)  AD  148089 

Unclassified 

An  initial  series  of  measurements  of  the  rate  of  decom¬ 
position  of  butane  made  in  a  special  flow  reactor  gave 
an  order  of  reaction  and  rate  constants  in  essential 


AIR  FORCE  SCIENTIFIC  RESEARCH 


agreement  with  results  of  others,  but  the  energy  of  ac¬ 
tivation  found  was  quite  low.  Further  experiments,  us¬ 
ing  direct  calibrations  of  the  analytical  apparatus  and 
improved  flow  control  made  by  two  different  investi¬ 
gators  confirmed  the  previous  results.  The  decompo¬ 
sition  is  essentially  first  order  and  the  rate  constant 

g 

for  the  initial  stages  of  reaction  is  k  =  3.5  10  exp  - 

46,000/RTsec  \  The  value  of  the  energy  of  activation 
found  is  about  12,000  cal/mol  less  than  that  established 
by  others.  However,  their  data  also  indicate  a  trend 
toward  a  lower  value  for  the  initial  decomposition  re¬ 
action  itself,  without  the  complications  of  later  steps; 
and  the  approach  to  calculations  used  here  represents 
an  improved  method  for  extrapolating  to  zero  conver¬ 
sion.  (Contractor's  abstract) 


TEX.06:002 

Texas  U.  [Dept,  of  Chemistry]  Austin. 

EXPLORATORY  EXPERIMENTS  ON  SURFACE  DE¬ 
POSITS  ON  METALS  FROM  PYROLYSIS  OF  HYDRO¬ 
CARBONS,  by  J.  H.  Dent  and  R.  0.  Anderson.  Dec. 

1957,  5p.  (Technical  note  no.  2)  (AFOSR-TN-58-50) 

(AF  18(603)142)  AD  148090  Unclassified 

Exploratory  experiments  have  been  made  on  surface 
reactions  of  acetylene  and  hexane  witn  various  metals 
over  ranges  of  250-900°.  These  results  show  that  spe¬ 
cific  interactions  occur  between  the  gases  and  certain 
metals,  under  conditions  where  physical  condensation  is 
highly  unlikely.  Tests  with  octatriyne  indicate  that  such 
compounds  may  be  chemisorbed,  and  that  they  can  acti¬ 
vate  a  surface  for  further  reaction  and  deposit  forma¬ 
tion.  Quantitative  study  of  such  systems  is  now  being 
undertaken.  (Contractor's  abstract) 


TEX.06:003 

Texas  U.  [Dept,  of  Chemistry]  Austin. 

THERMAL  DECOMPOSITION  OF  BUTANE  II,  by  4.  [A.] 
Cunningham  and  R.  C.  Anderson.  Aug.  1958  [28]p.  incl. 
diagrs.  tables.  (Technical  note  no.  3)  (AFOSR-TN- 
58-761)  (AF  18(603)142)  AD  201860  Unclassified 

Experimental  studies  of  the  thermal  decomposition  of 
butane  have  been  extended  to  additional  temperatures 
and  to  a  wider  range  of  flow  velocities.  The  effects  of 
increased  surface,  and  of  added  oxygen  and  ethylene 
oxide  were  also  investigated.  The  overall  rate  equation, 
extrapolated  to  the  earliest  stages  of  reaction  was  found 

to  be  k  *8.0  x  107e~^9’^0(^RT.  This  differs  markedly 
from  results  J  earlier  work  Ui  the  low  apparent  <*"*rgy 
of  activation.  Possibilities  of  surface  effects  or  trace 
catalytic  or  inhibitory  effects,  which  might  cause  such 
a  variation,  have  been  carefully  checked,  but  no  evi¬ 
dence  of  such  an  effect  has  yet  been  found.  (Contrac¬ 
tor's  abstract) 


TEX.06:002-005;  TEX.05:015 

TEX. 06:004 

Texas  U.  [Dept,  of  Chemistry]  Austin. 

CHEMICAL  KINETICS  IN  LINEAR  FLOW  SYSTEMS  I, 
by  J.  A.  Cunningham  and  F.  A.  Matsen.  Oct.  1958  [8]p. 
incl.  diagrs.  table.  (Technical  note  no.  4)  (AFOSR-TN- 
58-872)  (AF  18(603)142)  AD  203916  Unclassified 

Equations  are  developed  describing  the  kinetics  in  a  flow 
system  assuming  parabolic  flow.  While  these  equations 
are  more  complex  then  the  equations  for  planar  flow, 
they  do  not  improve  the  description  of  the  thermal  de¬ 
composition  of  butane.  (Contractor's  abstract) 


TEX. 06:005 

Texas  U.  Dept,  of  Chemistry,  Austin. 

DECOMPOSITION  OF  BUTANE  IN  A  LINEAR  FLOW 
REACTOR  (Abstract),  by  J.  A.  Cunningham,  F.  A. 

Matsen,  and  R.  C.  Anderson.  [1958]  [l]p.  [AF  18(603)- 
142]  Unclassified 

Presented  at  meeting  of  the  Phys.  Chem.  Div.  of  the 
Amer.  Chem.  Soc.,  Chicago,  Ill.,  Sept.  7-12,  1958. 

Published  in  134th  meeting  of  the  Amer.  Chem.  Soc. 
Abstracts  of  Papers,  1958,  p.  51-S. 

The  pyrolysis  of  butane  has  been  studied  in  a  linear  flow 
reactor,  using  vapor-liquid  partition  chromatography 
for  analysis  of  the  products.  The  resulting  data  have 
been  used  to  find  the  order  of  reaction,  specific  reaction 
velocity  constants,  and  the  apparent  activation  energy  by 
a  mathematical  treatment  for  flow  systems  developed  by 
Matsen,  Streetman,  and  Cunningham.  Temperatures  in 
the  range  of  560°  to  600°  were  used  at  atmospheric  pres¬ 
sure.  Residence  times  were  of  the  order  of  10  to  80  sec. 
The  products  of  reaction  are  primarily  propene  and 
methane  or  ethene  and  ethane,  and  the  reaction  is  essen¬ 
tially  homogeneous  and  first  order.  These  results,  and 
the  specific  reaction  constant  in  the  region  of  580°,  are 
In  gvod  agreement  with  the  results  A  :ther  workers. 
Analysis  of  the  temperature  effect,  however,  gives  en¬ 
ergy  of  activation  factors  of  40  to  46  kcal/mol  (depend¬ 
ing  upon  the  extent  of  reaction  involved).  These  values 
are  markedly  lower  than  those  of  earlier  investigators. 


TEX.05:015 

Texas  U.  [Dept,  of  Physics]  Austin. 

ANGULAR  CORRELATION  OF  ANNIHILATION  RADIA¬ 
TION  IN  ALKALI  HALIDE  CRYSTALS,  by  W.  E.  Millett 
and  h.  uasUllo-Bahena.  [1957]  24p.  Incl.  diagrs.  tables, 
refs.  (AFOSR-TN-57-393)  (AF  33(038)20681) 

AD  132468  Unclassified 
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TEX.05:016  -  TEX.05:018 


Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30- Feb.  2,  1957. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  II, 
v.  2:  37-38,  Jan.  30,  1957. 

Also  published  in  Phys.  Rev.,  v.  108:  257-262,  Oct.  25. 
1957. 

A  new  type  of  instrument  has  been  used  for  measure¬ 
ments  on  Mg  metal  and  single  crystals  of  LiF,  NaCl, 
KC1,  KBr,  and  KI.  The  data,  after  correction  for  instru¬ 
ment  resolution,  yield  the  momentum  distribution  of 
either  the  photons  or  the  center  of  mass  of  the  positron 
and  electron  just  prior  to  annihilation.  The  momentum 
distribution  obtained  for  NaCl  is  accounted  for  by  as¬ 
suming  (a)  that  the  positron  is  bound  to  the  chloride 
ion  in  an  s  state,  (b)  that  annihilation  takes  place  with 
one  of  the  electrons  of  the  closed  shell,  and  (c)  that  the 

overlap  wave  function  is  of  the  form  (r-b)  e"mr.  Best 
agreement  with  experiment  was  obtained  for  30%  of  the 
annihilations  taking  place  with  s  electrons  for  which 

b  *  0.75  A,  and  m  =  3.64  A  1  and  the  other  70%  with  p 
electrons  for  which  b  =  0.70  A  and  m  =  4.00  A’1. 


TEX.05:016 

Texas  U.  [Dept,  of  Physics]  Austin. 

NEW  TYPE  OF  APPARATUS  FOR  MEASUREMENT 
OF  THE  ANGULAR  CORRELATION  OF  ANNIHILATION 
RADIATION  (Abstract),  by  R.  Castillo-Bahena  and  W. 

E.  Millet.  [1957]  [l]p.  [AF  33(038)20681] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30-Feb.  2,  1957. 

Published  in  Bull.  Amer.  Phys.  Series  H,  v.  2:  37, 

Jan.  30,  1957. 

The  apparatus  described  in  previous  investigations  of 
this  type  makes  use  of  two  rectangular  collimators. 

The  angular  acceptance  in  one  plane  is  made  narrow 
but  that  in  the  other  plane  is  broad.  The  new  type  of 
apparatus  makes  use  of  a  circular  slit  in  one  collima¬ 
tor  and  a  circular  hole  in  the  other.  The  advantages 
obtained  by  this  arrangement  may  be  understood  by 
considering  the  following  fact.  If  one  of  two  annihila¬ 
tion  gamma  rays  correlated  at  an  angle  8  passes  along 
a  line,  then  its  partner  must  pass  along  a  cone  of  angle 
8  which  is  symmetric  about  the  line  of  the  first.  The 
new  arrangement  therefore  has  an  increased  solid  an¬ 
gle  wltho-it  deterioration  of  the  resolution.  In  fact, 
both  the  solid  angle  »"d  the  resolution  are  increased 
by  going  from  r'-tiangular  slits  to  circular  slits.  The 
method  of  determining  the  resolution  curves  of  the  ap¬ 
paratus  and  of  correcting  the  data  according  to  these 
resolution  curves  is  discussed. 


TEX. 05:017 

Texas  U.  [Dept,  of  Physics]  Austin. 

MEASUREMENT  OF  TOTAL  AND  DIFFERENTIAL 
CROSS  SECTIONS  BY  FAST  COINCIDENCE  DETEC¬ 
TION  OF  D-D  NEUTRONS  AND  THEIR  HELIUM-3  RE¬ 
COILS  (Abstract),  by  E.  W.  Bennett,  P.  L.  Okhuysen  and 
others.  [1957]  [l]p.  [AF  33(038)20681]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2: 

232,  Apr.  25,  1957. 

One -hundred  kev  deuterons  strike  an  occluded  deuteron 
target.  The  neutrons  and  a  collimated  beam  of  helium -3 
recoils  are  detected  in  coincidence.  The  helium -3  re¬ 
coils  are  detected  with  anthracene  and  the  neutrons 
with  terphenyltoluene  scintillators.  The  ratio  of  coinci¬ 
dences  in  the  defined  beam  to  that  out  of  the  beam  is 
about  one  thousand.  The  total  cross  sections  of  several 
elements  and  the  differential  cross  section  of  lead  for 
2.7-mev  neutrons  have  been  measured. 


TEX. 05:018 

Texas  U.  [Dept,  of  Physics]  Austin. 

MEAN  LIFE  OF  POSITRONS  IN  ALKALI  HALIDE 
CRYSTALS  (Abstract),  by  L.  Brown,  C.  [R.]  Hatcher, 
and  W.  E.  Millett.  [1957]  [l]p.  [AF  33(038)20681] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Boulder,  Colo.,  Sept.  5-7,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  2: 

314,  Sept.  5,  1957. 

The  mean  life  of  positrons  in  LiF,  NcCl,  KC1,  and  KI 
has  been  measured  by  using  Gerholm's  technique.  Only 
a  fast  component  has  been  observed  and  the  capabili¬ 
ties  of  the  equipment  are  such  as  to  reveal  any  long 
component  accounting  for  more  than  1%  of  the  annihila¬ 
tions.  The  values  obtained  in  units  of  1010  sec  are 
LiF  2.3,  NaCl  3.2,  KCi  3.2,  and  KI  3.1;  the  probable 
error  associated  with  each  measurement  is  0.3.  Meas¬ 
urements  were  made  of  the  mean  lives  in  A1  and  Teflon 
for  comparison  with  the  work  of  other  investigators. 
Good  agreement  with  the  values  reported  by  Gerholm 
was  found  except  that  no  long  component  was  observed 
in  Al;  the  effect  on  which  tire  report  of  the  long  compo¬ 
nent  had  been  based  was  observed  but  the  same  effect 
was  noticed  in  the  four  crystals  and,  to  a  lesser  extent, 
60 

in  the  Co  resolution  curve. 
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TEX.05:019  -  TEX.05:023 


TEX.05:019 

Texas  U.  [Dept,  of  Physics]  Austin. 

ANNIHILATION  OF  POSITRONS  IN  ORGANIC  COM¬ 
POUNDS,  by  C.  R.  Hatcher,  W.  E.  Millett,  and  L. 
Brown.  [1958]  14p.  lncl.  diagrs.  tables,  refs.  (AFOSR- 
T4-53-138)  (AF  33(038)20881)  AD  152165 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Stanford 
U.,  CaUf.,  Dec.  19-21,  1957. 


Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  Q, 


7,  Dec.  19,  1957. 


Also  published  in  Phys.  Rev.,  v.  Ill:  12-15,  July  1,  1958. 

22 

Positrons  emitted  from  Na  have  been  used  to  study 
the  lifetimes  and  the  ratio  of  decays  in  long  and  short 
modes.  The  mode  with  a  lifetime  10  fold  larger  has 
been  found  to  occur  from  35%  to  4%  of  the  times  and 

have  been  lifetime  from  1.6  to  2.5  x  10  sec  for  a 
series  of  organic  compounds,  most  of  which  are  derived 
from  benzene.  A  correlation  between  the  lifetime  of 
the  long  mode  and  the  molecular  structure  has  been 
found.  The  observed  lifetimes  in  benzene  and  its  halo¬ 
gen  derivatives  decrease  as  the  size  of  the  halogen  in¬ 
creases.  As  the  bond  strength  of  the  weakest  bond  in¬ 
creases  and  as  the  asymmetry  of  the  molecule  in¬ 
creases,  the  lifetime  is  found  to  decrease. 


TEX.05:020 

Texas  U.  [Dept,  of  Physics]  Austin. 

CALCULATION  OF  THE  016(o,p)017  ANGULAR  DIS¬ 
TRIBUTION,  by  J.  L.  Richter  and  E.  V.  Ivash.  [1958] 
[5]p.  incl.  diagrs.  rels.  (AFOSR-TN-58-192)  (AF  33- 
(038)20681)  AD  152225  Unclassified 

Also  published  in  Phys.  Rev.,  v.  Ill:  245-249,  July  1, 


Results  of  calculations  based  on  the  Tobocman  theory 
are  presented  for  the  angular  distribution  of  tne  outgoing 
16  17 

protons  produced  by  the  O  (d,p)0  stripping  reaction 
in  which  the  residual  nucleus  is  left  either  in  the  ground 
state  or  In  the  first  excited  elate,  and  for  Incident  ener¬ 
gies  well  below  the  Coulomb  barrier.  A  variety  of  nu¬ 
clear  models  are  examined,  Including  the  optical  mod¬ 
el,  and  the  theoretical  distributions  compared  with  ex¬ 
perimental  ones.  (Contractor's  abstract) 


TEX. 05:021 

Texas  U.  [Dept,  of  Physics]  Austin. 

DETECTION  OF  FAST  NEUTRONS  BY  THE  ASSOCI¬ 


ATED  PARTICLE  METHOD,  by  P.  L.  Okhuysen,  E.  W. 
Bennett  and  others.  [1958]  [16]p.  incl.  diagrs.  refs. 
(AFOSR-TN-58-669)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  33(038)20681  and 
Wright  Air  Development  Center  Aeronautical  Research 
Lab.)  AD  162201  Unclassified 


Also  published  in  Rev.  Sclent.  Instruments,  v.  29:  982- 


985,  Nov.  1958 


The  techniques  used  to  measure  the  total  cross  sections 

3 

of  the  D(d,n)He  reaction  by  means  of  the  associated 
particle  method  of  detection  of  the  neutrons  are  de¬ 
scribed.  A  measurement  of  the  time  of  flight  of 

4 

T(d,n)He  neutrons  that  have  been  used  in  inelastic 
scattering  has  also  been  accomplished  by  the  associated 
particle  method.  A  description  is  given  of  the  experi¬ 
mental  procedure  used. 


TEX. 05:022 

Texas  U.  [Dept,  of  Physics]  Austin. 

QUENCHING  OF  POSITRONIUM  LIFETIMES  BY  MO¬ 
LECULAR  IODINE,  by  C.  R.  Hatcher  andW.  E.  Millett. 
[1958]  lip.  incl.  diagrs.  table.  (AFOSR-TN-58-683) 
(AF  33(038)20681)  AD  226867  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Austin, 
Tex.,  Mar.  6-7,  1959. 


Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  H, 


Also  published  in  Phys.  Rev.,  v.  112:  1924-1926,  Dec.  15, 


The  mean  life  of  the  component  of  the  decay  of  iodine 

in  normal  heptane  solutions  has  been  measured  and  used 
-17  2 

to  find  a  cross  section  of  10  cm  for  the  collision 
annihilation  of  triplet  posltronium  by  molecular  iodine. 

A  decrease  is  observed  In  the  r  mean  life  as  the  iodine 

concentration  in  solution  increases  and  this  quenching 
has  been  attributed  to  an  enhancement  of  pickoff  annihi¬ 
lation  resulting  either  from  formation  of  posltronium 
iodide  or  from  high  polarizability  of  the  iodine  molecule. 
The  intensity  of  the  component  seems  to  decrease  as 

the  iodine  concentration  increases,  but  large  errors  in 
the  data  render  this  point  inconclusive. 


TEX. 05:023 

Texas  U.  [Dept,  of  Physics]  Austin. 

INELASTIC  SCATTERING  OF  NEUTRONS  FROM  IRON 
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AIR  FORCE  SCIENTIFIC  RESEARCH 


TEX.05-.024;  TEX.07:001-003 


AND  LEAD  BY  TIME  OF  FLIGHT  (Abstract),  by  P. 
Okhuysen  and  W.  E.  Millet.  [1958]  [l]p.  [AF  33(038)- 
20681]  "  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3: 
165,  May  1,  1958. 

The  energy  distributions  of  the  neutrons  emitted  at  90° 
from  a  beam  of  14.9  mev  neutrons  Incident  upon  Iron 
and  lead  scatterers  have  been  obtained  using  a  simpli¬ 
fied  associated-particle  time-of-fllght  technique,  "nils 
technique  was  originated  by  O'Neill  and  has  been  modi¬ 
fied  in  the  present  experiment.  The  apparatus  will  be 
described  and  the  energy  distributions  from  Iron  and 
lead  will  be  presented. 


TEX.05:024 

Texas  U.  [Dept,  of  Fhyslcs]  Austin. 

ANNIHILATION  OF  POSITRONS  IN  S,  C,  Cu,  AND  B1 
(Abstract),  by  F.  Castlllo-Jlmenez,  J.  B.  Ashe,  and 
W.  E.  Mlllett.  [1958]  [l]p.  [AF  33(038)20681] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  British 
Columbia  U.,  Vancouver  (Canada),  Aug.  26-28,  1958. 

Published  In  Bull,  Ainer.  Phys.  Soc.,  Series  n,  v.  3: 
326-327,  A»g.  26,  1958. 

The  angular  correlation  of  two-photon  annihilation  ra¬ 
diation  has  been  studied  by  means  of  an  apparatus  hav¬ 
ing  conical  geometry.  The  data  have  been  analyzed  to 
give  N(p),  the  number  of  pairs  which  annihilate  with 
momentum  p,  as  a  function  of  p.  There  Is  a  noticeable 
difference  between  the  momentum  distributions  for  mo¬ 
noclinic  and  rhombic  sulfur  and  for  diamond  and  graph¬ 
ite.  The  curves  for  Cu  and  B1  are  lr.  agreement  with 
previous  results  which  indicate  that  for  decay  In  metals 
annihilation  occurs  primarily  with  Fermi  electrons. 

A  new  apparatus,  using  the  same  type  of  geometry  but 
having  better  resolution,  has  been  used  to  study  ori¬ 
ented  graphite  in  two  positions.  A  slightly  different 
N(p)  curve  was  obtained  when  the  sample  was  rotated 
90°  about  an  axis  perpendicular  to  the  axis  of  the  appa¬ 
ratus. 


TEX. 07:001 

Texas  U.  Dept,  of  Physics,  Austin. 

PRESSURE  EFFECTS  ON  THE  ULTRAVIOLET  AB¬ 
SORPTION  SPECTRA  OF  SOME  AROMATIC  COM¬ 
POUNDS.  by  W.  W.  Robertson,  O.  E.  Weigang,  Jr., 


and  F.  A.  Matsen.  Apr.  195*7  [31]p.  lncl.  diagrs.  tables, 
refs.  (Technical  note  no.  1)  (AFOSR-TN-57-61) 

(AF  49(638)35;  continuation  of  AF  18(600)430) 

AD  120401  Unclassified 

Also  published  In  Jour.  Molecular  Spectroscopy,  v.  1: 
1-10,  July  1957. 

A  study  Is  presented  of  the  change  In  frequency  of  an 
electronic  absorption  band  of  a  chromophore  on  change 
In  the  surrounding  medium.  Changes  in  the  medium  have 
been  affected  not  by  choosing  different  solvents,  but  by 
varying  the  density  of  one  solvent,  n-pentane,  through  the 
application  of  pressures  up  to  5,500  bars.  Aromatic  hy¬ 
drocarbons  were  chosen  as  chromophores  for  which  sev¬ 
eral  transitions  could  be  observed,  thereby  maintaining 
constant  several  Important  factors.  The  observations 
are  discussed  In  terms  of  the  London  formula  for  dis¬ 
persion  forces.  (Contractor’s  abstract) 


TEX. 07:002 

Texas  U.  [Dept,  of  Physics]  Austin. 

INTERMOLECULAR  FORCES  AND  PRESSURE  SHIFTS 
OF  THE  SPECTRA  OF  AROMATIC  HYDROCARBONS, 
by  W.  W.  Robertson,  S.  E.  Babb,  Jr.,  and  O.  E. 

Weigang,  Jr.  [1957]  lv.  lncl.  lllus.  diagrs.  refs. 
(AFOSR-TN-57-601)  (AF  49(838)35)  AJ  36586 

Unclassified 

Also  published  in  Internat'l.  Colloquim  on  the  Optical 
and  Acoustical  Properties  of  Compressed  Fluids  and 
Molecular  Interactions.  Bellevue  (France)  (July  1-6, 
1957),  Paris,  Centre  National  de  la  Recherche  Sclen- 
tlflque,  1959,  p.  293-310. 

The  absorption  spectra  of  liquid  benzene  and  of  benzene, 
several  monosubstltuted  benzenes,  and  a  number  of 
condensed  ring  aromatics  In  solution  In  n-pentane  have 
been  recorded  at  hydrostatic  pressures  up  to  6000  bars. 
The  vapor  spectrum  of  benzene  in  various  diluent  gases 
has  been  taken  over  a  wide  density  range  and  in  carbon 
dioxide  at  temperatures  above  and  below  the  critical 
temperature.  A  red  shift  In  the  absorption  spectrum  of 
the  chromophore  results  from  an  Increase  In  density  of 
solvent  or  diluent  gas  in  every  case  with  the  exception 
of  helium,  which  produces  a  blue  shift.  The  rate  of 
shift  of  frequency  with  density  Is  found  to  be  a  linear 
function  of  the  oscillator  strength  of  the  transition  for 
the  stronger  transitions  and  essentially  constant  for  the 
very  weak  transitions.  Various  theoretical  Interpreta¬ 
tions  are  considered.  (Contractor’s  abstract) 


TEX.07.003 

Texas  U.  Dept,  of  Physics,  Austin. 
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PHASE  CHANGES  AND  SPECTRAL  SHIFTS,  by  W.  W. 
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AIR  FORCE  SCIENTIFIC  RESEARCH 


Robertson  and  S.  E.  Babb,  Jr.  ( 195^]  5p.  diagrs. 

(A FOSR-TN-57-660)  (AF  49(638)35)'  AD  136653 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  28:  953-955, 

May  1958. 

The  absorption  spectrum  of  benzene  has  been  obtained 
in  the  diluents  carbon  dioxide,  ethylene  and  ethane  over 
a  wide  range  of  densities  both  above  and  below  the  criti¬ 
cal  temperatures.  Hie  red  spectral  shifts  are  linear 
functions  of  the  density  throughout  the  density  range 
for  ethylene  and  ethane  and  are  independent  of  the  state 
of  the  diluent.  A  break  in  the  linear  wave-length-densi- 
ty  curve  occurs  at  high  densities  of  carbon  dioxide. 
These  results  suppurt  the  visw  that  gases  and  liquids 
are  essentially  the  same  thing  in  those  cases  where  spe¬ 
cific  interactions  are  not  involved  and  suggest  further 
that  the  radial  distribution  remains  constant  from  low 
to  high  densities  of  gas  and  into  the  liquid  state.  (Con¬ 
tractor's  abstract) 


TEX.07:004 
Hi  Texas  U.  Dept,  of  Physics,  Austin. 


TEX.07:004  -  TEX.07:007 


Presented  at  Symposium  on  Molecular  Structure  and 
Spectroscopy,  Ohio  State  U.,  Coiumbus,  June  10-14, 

1957. 

Published  in  Symposium  on  Moiecuiar  Structure  and 
Spectroscopy.  Abstracts,  1957,  p.  48. 

The  near  ultraviolet  vapor  absorption  spectrum  of  ben¬ 
zene  has  been  recorded  in  various  diluent  gases  covering 
a  density  range  that  extends  from  the  vapor  density  of 
benzene  through  the  density  region  of  liquid  hydrocar¬ 
bons.  The  wavelength  of  absorption  shifts  to  the  red 
smoothly  with  an  increasing  siope  with  increasing  den¬ 
sity  of  diluent  gas,  but  is  linear  with  dielectric  constant. 
The  frequency  of  absorption  then  decreases  with  increas¬ 
ing  dielectric  constant  and  ha*  an  Increasing  slope.  The 
smoothness  of  the  curves  suggests  that  there  is  no  es¬ 
sential  difference  in  mechanism  between  that  described 
by  the  collision  theory  generally  used  to  interpret  wave¬ 
length  shifts  resulting  from  lntermolecular  interactions 
at  low  densities  and  the  mechanism  described  by  the  sta¬ 
tistical  theory  that  would  be  applied  in  the  region  of  liq¬ 
uid  densities.  Data  is  presented  on  carbon  dlcaidf  as  a 
diluent,  both  above  and  below  the  critical  temperature. 
Behavior  in  liquid  and  gaseous  phases  at  equal  densities 
is  presented. 


ENHANCEMENT  OF  INFRARED  ABSORPTION  BANDS 
OF  CHARGE  TRANSFER  COMPLEXES,  by  E.  E. 
Ferguson  and  F.  A.  Matsen.  [1958]  9p.  Joel.  refs. 
(AFOSR-TN-57-771)  (AF  49(638)35)  AD  148001 

Unclassified 

Also  published  in  Jour.  Chem.  Fhys.,  v.  29:  105-107, 

July  1958. 

An  enhancement  of  infrared  absorption  bands  is  shown 
to  be  inherent  in  charge-transfer  theory  due  to  change 
in  vertical  ionization  energy  or  change  in  vertical  elec¬ 
tron  affinity  during  the  course  of  molecular  vibration.  A 
semiquantitative  calculation  of  the  intensity  enhancement 
of  the  symmetric  ring  stretching  vibrational  mode  of 
benzene  in  the  benzene-iodine  complex  agrees  well  with 
the  experimentally  observed  value.  This  result  shows 
that  previous  investigators'  assumptions  of  charge- 
transfer  complex  asymmetry,  based  on  observed  infra¬ 
red  absorption  bands  may  not  be  valid.  (Contractor’s 
abstract) 


TEX. 07:005 

Texas  U.  (Dept,  of  Physics]  Austin. 

EFFECTS  OF  HIGH  PRESSURE  ON  THE  NEAR  UL¬ 
TRAVIOLET  VAPOR  ABSORPTION  SPECTRUM  OF 
BENZENE  IN  VARIOUS  DILUENT  GASES  (Abstract), 
by  W.  W.  Robertson  andS.  E.  Babb,  Jr.  [1957]  (l]p. 
(AF  49(638)35)  Unclassified 


TEX.07:006 

Texas  U.  Dept,  of  Physics,  Austin. 

EFFECTS  OF  HYDROSTATIC  PRESSURE  ON  THE 
INTENSITY  OF  THE  SINGLET- TRIPLET  TRANSITION 
OF  o-CHLORONAPHTHALENE  IN  ETHYL  IODIDE,  by 
W.  W.  Robertson  and  R.  E.  Reynolds.  [1958]  lip. 
diagrs.  (AFOSR-TN-58-297)  (AT  49(638)35) 

AD  154206;  PB  133955  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  29:  138-141, 

July  1958. 

The  extinction  coefficient  of  the  singlet- triplet  transi¬ 
tion  of  n-chioronaphthaiene  in  ethyl  iodide  was  found 
to  increase  almost  linearly  with  the  density  of  the  com¬ 
pressed  mixture.  Study  of  a  1:2  vol  ratio  of  these  com¬ 
ponents  over  a  pressure  range  from  1  to  3644  atm  re¬ 
sulted  in  about  a  two-fold  increase  in  light  absorption, 
with  little  other  changes  in  band  envelope.  No  increase 
in  absorption  coefficient  was  obtained  for  pure  liquid 
o-chloronaphthalene  subjecte  1  to  comparable  increase 
in  hydrostatic  pressure.  The  increase  in  extinction  co¬ 
efficient  was  attributed  to  the  increase  in  coilisional  fre¬ 
quency  resulting  from  the  increase  in  concentration  of 
the  constituents  and  the  corresponding  decrease  in  th? 
liquid  "cage"  dimensions  with  increased  density. 

TEX.  07: 007 

Texas  U.  Dept,  of  Physics,  Austin. 
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TEX.07:008;  TEX.08:001; 

TH1.01.001,  002;  THI.02:001 

ELECTRON  FORCES  BETWEEN  BENZENE  AND 
VARIOUS  DILUENT  MOLECULES,  by  W.  W.  Robertson, 
J.  M.  Robinson,  and  S.  E.  Babb,  Jr.  [1958]  [5]p.  incl. 
diagr.  (AFOSR-TN-58-347)  (AF  49(638)35)  AD  154252 

Unclassified 

Also  published  In  Jcur.  Chenu  Phys.,  v.  2i:  243-244, 

July  1958. 

The  wave  length  shift  with  pressure  of  the  near  UV  ab¬ 
sorption  spectrum  of  benzene  in  ethane  with  benzene 
in  ethylene,  and  of  benzene  in  pentane  with  liquid  ben¬ 
zene  have  been  compared.  Within  the  range  of  experi¬ 
mental  error,  the  wave  length  shift  of  benzene  with  den¬ 
sity  of  ethylene  and  of  ethane  was  found  to  be  linear 
from  low  through  high  diluent  densities  and  from  the 
gas  into  a  liquid  phase.  The  benzene -ethylene  and  ben¬ 
zene-ethane  ir  -  v  and  ir  -  tr  electron  interactions  have 
been  calculated  by  using  the  methods  developed  by  Haugh 
and  Hirschfelder.  The  ir  -  ir  energies  are  found  to  be 
roughly  twice  as  large  as  the  tr  -  a  energies,  so  that 
little  difference  is  to  be  expected  in  the  ground  state 
interaction  energy  between  benzene  in  an  unsaturated 
solvent  and  benzene  in  a  saturated  solvent  since  each 
double  bond  is  replaced  by  two  single  bonds.  Excited 
state  interaction  energies  have  not  been  calculated,  but 
it  is  assumed  that  these  energies  are  larger  than,  but 
proportional  to,  the  ground  state  Interaction  energies. 


TEX.07:008 

Texas  U.  Dept,  of  Physics,  Austin. 

CHARGE  TRANSFER  ENHANCEMENT  OF  INFRARED 
ABSORPTION  BANDS  OF  BENZENE,  by  E.  E. 

Ferguson  and  F.  A.  Matsen.  [1958]  lip.  incl.  refs. 

(AF  4t*(CW)35)  Unclassified 

The  intensity  of  the  992  cm  1  infrared  band  of  the 
benzene-iodine  charge  transfer  complex  is  calculated 
semiquantitatively  with  a  model  in  which  the  dipole  mo¬ 
ment  changes  as  a  result  of  a  variation  in  the  vertical 
ionization  energy  of  benzene  during  symmetric  ring 
stretching.  Hie  calculation  agrees  well  with  the  ob¬ 
served  Intensity,  demonstrating  a  consistency  between 
the  Mulliken  charge  transfer  theory  and  the  "Axial" 

C  Bz-Ij  comPlex  symmetry  previously  deduced  from 

infrared  selection  rules.  (Contractor's  abstract) 


TEX.08;001 

Texas  U.  Dept,  of  Zoology,  Austin. 

THE  GENETIC  EFFECTS  OF  COSMIC  RAYS,  by  W.  S. 
Stone.  Final  rept.  July  29,  1958,  4p.  incl.  table. 
(AFOSR-TR-58-104)  (AF  49(638)51)  AD  162246; 

PB  136881  Unclassified 

r^smir  radiaUjo  is  lute  resting  is  on*  I  the  features 


of  the  universe,  as  a  physical  tool,  and  as  a  source  of 
biological  danger  and  damage.  As  humans  investigate 
and  move  into  space,  the  biological  damage,  including 
possible  damage  to  humans,  will  increase.  It  is  neces¬ 
sary  to  measure  the  amount  of  damage  encountered  in 
space  to  be  prepared  to  protect  organisms.  This  hazard 
include*  genetic  damage  and  these  experiments  are  In¬ 
tended  to  measure  this  factor.  Microorganisms  were 
prepared  and  sent  to  Minnesota  for  balloon  flights  as 
called  for  between  December  1,  1956  through  May  31, 
1958.  Control  tests  were  run  in  the  laboratory  to  test 
spontaneous  mutation  rates  with  these  materials.  The 
one  successful  short  flight,  780,  in  which  our  material 
was  flown  carried  Neurospora  spores,  which  were  tested 
for  the  presence  of  mutations  by  direct  mutation  test. 


THI.01:001 

[Thiokol  Chemical  Corp.]  Reaction  Motors,  Inc., 

Denville,  N.  J. 

[JET  MDQ>’,  STUDY]  by  J.  J.  Lovingham,  E.  B. 
Greenberg,  and  S.  Reider.  Final  rept.  June  7,  1954- 
Jan.  15,  1957,  lv.  incl.  illus.  diagrs.  tables,  refs, 
appendices.  (Rept.  no.  RMI-038-F)  (AFOSR-TR-57- 
28)  (AF  18(600)1184)  AD  126457  Confidential 


THI.01:002 

[Thiokol  Chemical  Corp.]  Reaction  Motors,  Inc., 

Denville,  N.  J. 

JET  MIXING  AS  A  COMBUSTION  TOOL,  by  J.  J. 
Lovingham.  [1957]  [24]p.  incl.  illus.  dlagre.  tables. 

[ARS  publication  no.  514-57]  (AF  18(600)1)  *4) 

Unclassified 

Presented  at  Twelfth  annual  meeting  of  the  Amer.  Rock¬ 
et  Soc.,  New  York,  Dec.  2-5,  1957. 

The  Interdependencies  of  the  preparatory  processes  af¬ 
fecting  the  pret  ombustlon  treatment  of  propellants  In  a 
liquid  rocket  engine  are  not  fully  understood.  As  an  aid 
in  obtaining  an  insight  Into  this  problem  area  an  analyti¬ 
cal  and  experimental  investigation  was  undertaken.  This 
study  had  as  its  goal  the  establishment  of  the  relation¬ 
ships  between  the  parameters  controlling  these  proc¬ 
esses.  The  analytical  approach  taken  was  a  dimensional 
analysis  which  served  to  establish  parameters.  These 
parameters  were  later  experimentally  evaluated  in  a 
specially  built  5000-lb  thrust  rocket  engine.  (Contrac¬ 
tor's  abstract) 


THI.02:001 

[Thiokol  Chemical  Corp.]  Reaction  Motors,  inc., 

Denville,  N.  J. 

HE)  ATTONSHU'  OF  IGNITION  DELAY  TO  COMBUSTION 
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CHARACTERISTICS  OF  PROPELLANTS  (Unclassified 
title),  by  S.  Tannenbaum  and  P.  Barbaccla.  Final  tech¬ 
nical  rept.  May  15,  1956-Apr.  30,  1957.  June  27,  1957, 
50p.  incl.  illus.  diagrs.  tables.  (Rept.  no.  RMI-082-F) 
(AFOSR-TR-57-52)  (AF  18(603)102)  AD  136445 

Confidential 


THI.03:001 

Diiokol  Chemical  Corp.  Reaction  Motors  Div., 

Denville,  N.  J. 

STUDY  OF  IONIZATION  IN  ROCKET  FLAMES  (Ab¬ 
stract),  by  R.  Ellison.  [19581  flip.  (Bound  with  its 
AFOSR-TR-58-125;  AD  126674)  (AF  49(638)305) 

Unclassified 

Presented  at  Conf.  on  Ion  and  Plasma  Research, 
Maryland  U.,  College  Park,  Sept.  30-Oct.  2,  1958. 

Die  development  of  an  ionization  probe  for  use  with 
rocket  flames  has  been  attacked  as  part  of  a  project  to 
measure  and  to  manipulate  the  ionization  in  rocket  en¬ 
gines.  Data  taken  in  open  flames  indicates  that:  (1) 
refractory  coatings  on  water  cooled  probes  interfere 
with  the  desired  measurement;  (2)  water  cooling  of  a 
given  probe  design  results  in  a  lower  probe  current 
than  measured  with  the  same  probe  and  no  cooling;  and 
'  (3)  uncooled  probe  measurements  are  comparable  to 
measurements  reported  in  the  literature.  Die  design 
assembly  and  testing  of  a  laboratory  micromotor  has 
been  completed  using  hydrogen  and  oxygen  gases. 
Initial  measurements  of  ionization  in  the  chamber  are 
reported  to  the  extent  data  are  obtained. 


TIL.01:001 

Tiltman  Langley,  Ltd.,  Surrey  (Gt.  Brit.). 

RESEARCH  ON  STUDY  OF  THE  TURBULENT  FLAME 
PROPERDES  OF  ELEMENTARY  COMUSTION  CHAM¬ 
BER  FLOW  PATTERNS,  by  A.  B.  Miller,  A.  Capella, 
and  D.  B.  Spaldin-..  Feb.  24,  1958,  lv.  incl.  illus. 
diagrs.  tables.  ('  echnical  scientific  note  no.  1) 
(AFOSR-TN-58-388)  (AF  61(514)1213)  AD  154296 

Unclassified 

The  main  purpose  was  to  examine  the  validity  of  tracer 
techniques  used  in  prediction  of  flame  phenomena  for 
combustion-chamb"r  design.  The  flow  behind  an  axial¬ 
ly  symmetrical  baffle  1.37  in.  dlam,  3.88  in.  long  with 
45”  included  angle  nose  cone  in  a  2.87  in.  duct  was  ex¬ 
amined  at  one  Reynolds  number.  The  technique  used 
was  to  inject  argon  steadily  at  one  point,  and  determine 
its  concentration  at  another,  many  pairs  of  points  be¬ 
ing  considered.  The  development  of  the  technique  and 
rig  is  given  in  detail.  (Contractor's  abstract) 


THI.03:001;  TIL.01-.001; 
TOR.Ol -.006-008 

TOR. 01:006 

Toronto  U.  Inst,  of  Aerophysics  (Canada). 

THEORY  OF  FREE-MOLECULE,  ORIFICE-TYPE  PRES¬ 
SURE  PROBES  IN  ISENTF.OPIC  AND  NONISENTROPIC 
FLOWS,  by  G.  N.  Patterson.  Apr.  1959  [  1 5]p.  incl.  illus. 
(UTIA  rept.  no.  40,  rev)  (AFOSR-TN-57-13)  (AF  18- 
(600)1185)  AD  217779  Unclassified 

Die  theory  of  a  pressure  probe  is  presented  in  the 
form  of  an  orifice  in  the  side  of  a  tube  which  may  be 
orientated  in  any  direction  relevant  to  that  of  the  mass 
motion  and  which  is  so  small  compared  with  the  local 
mean  free  path,  that  free-molecule  flow  occurs.  The 
theory  shows  that  such  a  tube  will  measure  the  local 
speed  ratio  in  isentropic  and  nonisentroplc  flows  and 
suggests  that  in  strong  shock  waves  it  may  be  possible 
to  determine  the  viscosity  and  heat  conduction,  that  is, 
the  deviation  from  Maxwellian  molecular  motion. 
(Contractor's  abstract) 


TOR. 01:007 

Toronto  U.  Inst,  of  Aerophysics  (Canada). 

PERFORMANCE  OF  A  MACH  4  AXIALLY  SYMMETRIC 
NOZZLE  DESIGNED  TO  OPERATE  AT  40  MICRONS  HG 
IN  THE  UTIA  LOW  DENSITY  WIND  TUNNEL,  by  A.  K. 
Sreekanth.  Sept.  1956  [68]p.  incl.  illus.  diagrs.  tables. 
(UTIA  Technical  note  no.  10)  (AFOSR-TN-57-94) 

(A  F  18(600)1185)  AD  120443  Unclassified 

The  performance  of  a  Mach  4  axisymmetric  nozzle 
designed  to  operate  at  a  test  chamber  pressure  of  40 P 
of  Hg  was  investigated  in  the  UTIA  low  density  wind 
tunnel  both  at  the  design  condition  and  for  other  values. 

The  anticipated  Mach  number  distribution  was  obtained 
at  the  design  operating  conditions.  The  results  of  a  series 
of  runs  at  pressures  from  29  to  46 n  of  Hg  indicated  that 
the  boundary  layer  displacement  thickness  varied  in¬ 
versely  as  the  square  root  of  the  operating  static  pres¬ 
sure.  The  boundary  layer  thickness  at  the  nozzle  throat, 
as  determined  from  mass  flow  measurements,  agreed 
well  with  the  calculated  value  based  on  the  assumption 
of  zero  rate  of  boundary  layer  growth  at  the  throat.  Ad¬ 
ditional  investigations  were  made  on  the  effect  of  the 
stagnation  temperature  and  the  pressure  in  the  open  jet 
test  chamber  on  the  flow. 


TOR.Ol  008 

Toronto  U.  Inst,  of  Aerophysics  (Canada). 

PRESSURE  PROBES  AT  VERY  I.OW  DENSITY,  by 
K.  R.  Enkenhus.  Jan.  1957,  lv.  incl.  illus.  di-grs, 
tables,  refs.  (UTIA  rept.  no.  43)  (AFOSR-TN-57- 
237)  (AF  18(600)1185)  AD  126534  Unclassified 

Experimental  tests  of  conventional  impact  probes  and 
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TOR. 01:009  -  TOR  01:011 


of  a  new  type  of  probe  (orifice  probe)  were  made  in  the 
transition- flow  regime  and  in  free-molecule  flow.  The 
data  may  be  applied  to  relate  pressure  readings  to  the 
free-stream  Mach  number  when  calibrating  rarefied 
gas  streams.  The  readings  of  conventional  impact 
probes  having  10°  internally  and  externally  chamfered 
mouths  and  a  length/radius  ratio  of  50  are  compared 
with  the  Rayleigh  supersonic  pitot-tube  formula  over 
the  range  1.2  •  M  2.0,  0.36  R  '  41,  and  with 
1  ed 

continuum  and  free-molecule  flow  theory  in  subsonic 
flows  over  the  range  0.13  M  0.95,  0.011  R 

1  ed 

0.11.  At  a  Reynolds  number  of  1,  the  measured  im¬ 
pact  pressure  at  M  -  2  was  twice  that  given  by  the 
Rayleigh  formula,  and  even  larger  departures  from 
continuum  theory  were  obtained  in  subsonic  flows.  The 
orifice  probe,  which  consisted  of  a  cylinder  transverse 
L_  the  stream  with  ar.  orifice  f„r  taking  pressure  read 
ings  pierced  in  a  piece  of  tinfoil  cemented  over  an 
opening  in  the  side,  gave  results  which  agreed  with 
free-molecule  flow  theory  in  tests  made  in  a  subsonic 
nozzle  at  M  -  0.13  to  0.86  and  Knudsen  numbers  from 
6.6  to  8.6.  From  extensive  tests  in  the  transition  flow 
region  at  Mach  numbers  up  to  2,  an  empirical  formula 
was  devised  expressing  orifice  probe  pressure  readings 
as  a  function  of  Mach  and  Knudsen  number  from  con¬ 
tinuum  to  free-molecule  flow.  The  pressure  distribu¬ 
tion  around  a  cylinder  in  free-molecule  flow  was 
determined  by  rotating  an  orifice  probe  on  its  axis  at 
several  subsonic  Mach  numbers;  the  results  agreed 
well  with  theory. 


TOR. 01:009 

Toronto  l).  Inst,  of  Aerophysics  (Canada). 

MOLECULAR  APPROACH  TO  PROBLEMS  OF  H1GH- 
A1.T1TUDE,  HIGH-SPEED  FLIGHT,  by  G.  N.  Patterson. 
May  1957  (65|p.  incl.  illus.  diagrs.  tables,  refs.  (UTIA 
Review  no.  10;  NATO  AGARD  rept.  no.  134)  (AFOSR- 
TN-57-311)  (A F  18(600)1185)  AD  132382 

Unclassified 

Presented  at  Eleventh  meeting  of  the  Wind  Tunnel  and 
Model  Testing  panel,  Scnevemngen  (Netherlands), 

July  8-12,  1957. 

In  order  to  obta.n  a  better  understanding  of  the  aerody¬ 
namics  of  high  j/trtotTriantt  airtr..tt  it  ia  necessary  to 
investigate  the  effects  of  rarefaction  and  high  tempera¬ 
tures  on  the  flow  of  gases.  Both  effects  show  the  in¬ 
creasingly  important  role  played  by  the  molecular  struc 
hire  of  a  gas  in  its  macroscopic  motion.  In  the  introduc¬ 
tory  sections  of  this  review  it  is  pointed  out  that  flight 
at  very  high  speed  can  only  occur  at  extreme  altitudes. 
The  zones  of  the  upper  atmosphere,  the  regimes  of  fluid 
mechanics  based  on  considerations  of  rarefaction  and 
temperature,  and  the  modern  experimental  methods  for 
investigations  in  some  of  these  regimes  are  discussed. 
Rarefaction  effects  are  then  discussed  in  terms  of  gas 


surface  interactions,  free  molecule  flow  and  slip  flow, 
and  Newtonian  flow  is  considered  as  an  extension  of  free 
molecule  motion.  The  effects  of  high  temperature  are 
indicated  for  undissociated  air  and  air  in  dissociation 
equilibrium,  and  the  important  effects  of  relaxation  are 
outlined.  (Contractor’s  abstract) 


T0ft.01:010 

Toronto  U.  Inst,  of  Aerophysics  (Canada). 

THE  DESIGN,  INSTRUMENTATION  AND  OPERATION 
OF  THE  UTIA  LOW  DENSITY  WIND  TUNNEL,  by  K. 

R.  Knkenluis.  June  1957,  lv.  incl.  illus.  diagrs.  tables, 
refs.  (UTIA  rept.  no.  44)  (AFOSR-TN-58-22)  (AF  18- 
(600)1185)  AD  148061  Unclassified 

The  UTIA  krw  density  wind  tunnel  is  a  Continuous,  open 
circuit  tunnel  with  vacuum  pump  drive  designed  to  op¬ 
erate  at  Mach  numbers  up  to  5  over  a  range  of  low  pres¬ 
sures  suitable  for  the  study  of  rarefied  gas  flows. 
Booster-type  oil  diffusion  pumps  are  used  to  provide  a 
range  of  operating  pressures  from  0.001  to  0.070  mm 

3 

Hg  for  Reynolds  numbers  of  0.1  to  4  x  10  per  inch. 

The  design,  construction,  operation,  and  instrumenta¬ 
tion  of  the  tunnel  are  presented.  A  theoretical  study  of 
convent! anal  rallies  and  siUttd  wall  nozzles  with 
boundary-layer  suction  and  the  calibration  of  axisym-  . 
metric  nozzles  for  Mach  4,  Mach  2  and  subsonic  flow 
are  given.  These  nozzles  have  solid  walls  and  were 
operated  at  pressures  oi  0.040,  0.C20,  and  0.008  mm  Hg, 
respectively.  The  flow  in  the  supersonic  nozzles  is 
essentially  a  continuum  flow  at  low  Reynolds  number 
with  the  boundary  layer  filling  most  of  the  jet,  while  in 
the  subsonic  nozzle  the  density  was  low  enough  to  pro¬ 
duce  slip  on  the  walls.  New  studies  of  outgassing  effects 
on  pressure  probes  in  free  molecule  flow  are  given  in 
an  appendix.  A  bibliography  of  low  density  references 
is  included  in  the  report.  (Contractor's  abstract,  modi¬ 
fied) 


TOR  .01:011 

loronto  u.  Inst,  o!  Aerophysics  (Canada). 

PROPERTIES  OF  IMPACT  PRESSURE  PROBES  IN 
FREE  MOI  ECULE  FLOW,  by  E.  L.  Harris  and  G.  N. 
Pa44t»t<n.  Air.  19M>  incl.  dugrs.  tabks.  (UTIA 
rept.  no.  52)  (AFOSH-TN-58-5b2)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under  AF  18- 
(600)1185  and  Canadian  Defence  Research  Board) 

AD  162102  Unclassified 

An  expression  has  been  derived  for  the  mass  flow 
through  a  circular  tube  free  molecule  flow  when  the 
tube  and  gas  are  in  relative  in  jtion.  TTie  gas  entering 
the  tube  is  assumed  to  have  a  Maxwellian  distribution 
functi  m  and  the  molecular  reflection  process  at  the  wall 
is  assumed  to  be  diffuse  The  theory  has  been  used  t  > 
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determine  the  pressure  read  by  an  impact  probe  in  free 
molecule  flow.  Although  the  general  expressions  de¬ 
rived  apply  to  any  value  of  gas  velocity  and  tube  size, 
the  detailed  calculations  for  the  pressure  probe  are 
difficult  except  for  tne  case  ot  low  speeas  ana  long  tubes. 
An  experimental  check  of  the  theory  has  been  carried 
jut  us'%  impact  prHjes  In  a  whirling  anc  apparatus 
and  in  the  UTL»  low  density  w.nd  tunnel.  Agreement 
between  theory  and  experiment  is  quite  satisfactory. 
(Contractor's  abstract) 


TOR. 01  012 

Toronto  U.  Inst,  of  Aerophysics  (Canada). 

PRESSURE  MEASUREMENTS  IN  FREE  MOLECULE 
FLOW  WITH  A  ROTATING  ARM  APPARATUS,  by 
E.  P.  Muntz.  May  1958,  lv.  incl.  illus.  diagrs.  tables, 
refs.  (UTIA  Technical  note  no.  22)  (AFOSR-TN-58- 
904)  (Sponsored  jointly  ty  Air  Force  Office  of  Scientific 
Research  under  AF  18(600)1185  and  Canadian  Defence 
Rastareh  board)  AD  2u44Sl  Dnclassified 

A  rotating  arm  apparatus  was  developed  and  used  to 
measure  the  impact  pressures  of  orifice  and  long  tube 
type  pressure  probes  in  tne  free  molecule  fiow  regime. 
Using  this  equipment,  the  validity  for  low  speed  ratios, 
of  a  theory  for  the  pressure  rise  in  long  tube  free  mol¬ 
ecule  impact  probes  was  established.  An  approximate 
short  tube  theory  is  also  presented,  and  its  application 
to  the  geometrical  conditions  necessary  to  provide  an 
effective  true  orifice  is  discussed.  (Contractor  s 
abstract) 


TOR.9I.013 

Toronto  U.  Inst,  of  Aerophysics  (Canada). 

INVESTIGATION  OF  FREE-MOLECULE  AND  TRAN¬ 
SITION  FLOWS  NEAR  THE  LEADING  EDGE  OF  A 
FLAT  PLATE,  by  E.  L.  Harris.  Nov.  1958  [88jp.  incl. 
illus.  diagrs.  table,  refs.  (UTIA  rept.  no.  53)  (AFOSR- 
TN-58-1C43)  (AF  18(600)1185)  AD  206757;  PB  144754 

Unclassified 

Pressure  measurements  using  orifice  probes  were  made 
in  the  flow  over  a  thin  flat  plate  set  parallel  to  the 
*tr«  it  tin  Uii  UTIA  low -density  wi' d  tut  t  el  Til*  length 
of  the  plate  was  approximately  7  mean  free  paths  and 
speed  ratios  of  0.55  and  0.78  were  used.  Reasonably 
good  agreement  between  theoretical  and  experimental 
pressures  in  a  region  less  than  one  mean  free  path  down¬ 
stream  from  the  leading  edge  demonstrated  the  existence 
of  free  molecule  flow  in  this  region.  Velocity  gradients 
made  the  results  concerning  the  nature  of  Hie  flow  over 
the  complete  plate  qualitative,  in  an  appenaix  theoretical 
and  experimental  results  are  given  on  the  pressure  indi¬ 
cated  by  an  impact  probe  in  free  molecule  flow  when  the 
length  of  the  probe  is  not  small  with  respect  to  its  diame¬ 
ter.  (Contractor's  abstract) 
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TOR. 02:001 

Toronto  U.  Inst,  of  Aerophysics  (Canada). 

AN  tXptHiMt,N TAl  iNVLOiIlATIuN  Oh  lh£  OSCIL¬ 
LATING  PRESSURES  ON  A  CIRCULAR  CYLINDER  IN 
A  F1I11L  STI  F.AIA  by  t  M.  MrCirufcnr  1-57  (35]p. 

incl.  illus.  diagrs.  table.  (UTIA  Technical  note  no.  14) 
(AFOSR-TN-58-339)  ([Sponsored  jointly  by  Air  Force 
Office  of  1  .ientific  Research  under  AF  49(638)249]  and 
Canadian  Defence  Research  board)  AD  1D4243 

Unclassified 

Results  of  experimental  investigations  of  the  fluctuating 
pressures  on  a  circular  cylinder  are  presented.  The 
cylinder  was  mounted  in  a  wind  tunnel  at  right  angles  to 
the  flow  and  contained  within  it  the  microphone  used  as 
the  pressure  transducer.  By  making  assumptions  about 
the  correlation  of  the  pressure  around  the  circumference 
of  the  cylinder,  estimations  were  made  -  by  integration 
of  the  surface  pressure  coefficients  -  of  the  oscillating 
lift  and  drag  coefficients  of  the  cylinder.  The  lift  coef¬ 
ficient  Tttnalneti  cnatrAva'ily  toi&tetA  at  appTo*LmMtAy 
0.6,  while  the  drag  coefficient  decreased  with  increasing 
speed  from  approximately  0.075  to  0.044.  It  was  found 
that  the  pressure  level  of  the  fundamental  frequency  was 
very  low  at  tne  front  oi  me  cylinder,  out  rose  Sharply  to 
a  large  maximum  at  the  sides.  After  remaining  constant 
over  an  appreciable  arc  (=  60°),  it  decreased  to  the  back¬ 
ground  level  at  the  rear.  The  level  of  the  second  har¬ 
monic  was  masked  by  the  background  except  in  the  rear 
1/3  of  the  cylinder  where  it  increased  steadily  to  a  maxi¬ 
mum  In  the  downstream  dtrettloh.  An  attempt  was  made 
to  develop  a  simple  mathematical  model  of  the  flow  by 
considering  an  alternating  vortex  standing  at  the  rear  of 
the  cylinder.  This  endeavor  met  with  moderate  success. 
(Contractor's  abstract) 


TOR. 02:002 

Toronto  U.  Inst,  of  Aerophysics  (Canada). 

UTIA  AIR  DUCT  FACILITY  FOR  INVESTIGATION  OF 
VIBRATION  NOISE  INDUCED  BY  TURBULENT  FLOW 
PAST  A  PANEL  (BOUNDARY- I,A YER  NOISE),  by  L. 
Matstrellu.  Aj.1 .  is0b)20]p.  incl.  ItVua.  d-agts.  tables, 
refs.  (UTIA  Technical  note  no.  20)  (AFOSR-TN-58- 
758)  (Sponsored  jointly  by  Air  Force  Office  of  Scientific 
Finest ■'£  under  AT  49<MjP)J49  And  Canadian  Defence 
Research  Board)  AD  154263;  PB  134706 

Unc  iasslfieo 

An  acoustically  quieted  air-duct  facility  has  been  con¬ 
structed  for  the  purpose  of  investigating  the  boundary 
layer  noise  generated  by  turbulent  flow  past  a  flexible 
panel.  The  facility  is  basically  an  open-circuit  wind- 
tunnel  with  interchangeable  33  ft  rectangular  duct  sec¬ 
tions  12  in,  wide  and  1  in..  2  in..  4  in.,  or  8  in.,  deep. 

The  downstream  end  ot  the  duct,  wheie  fully  developed 
channel  flaw  is  obtained,  contains  the  test  panel,  fitted 
flush  in  one  wall.  Maximum  speed  in  the  4  in.  duct  using 
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TOR. 02:003  -  TOR  02:006 

a  10  hp  blower  is  200  fps.  Details  of  the  design  and  the 
aerodynamic  performance  such  as  the  velocity  profiles 
and  pressure  gradients  are  given. 

TOR.02  003 

Toronto  U.  Inst,  of  Aerophysics  (Canada). 

ON  THE  STRENGTH  DISTRIBUTION  OF  NOISE 
SOURCES  ALONG  A  JET,  by  H.  S.  Ribner.  Apr.  1958 
[26]p.  incl.  diagrs.  refs.  (UTIA  rept.  no.  51)  (AFOSR- 
TN-58-359)  (Sponsored  jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  49(638)249  and  Canadian 
Defence  Research  Board)  AD  154264;  PB  132745 

Unclassified 

Also  published  in  Jour.  Acoust.  Soc.  Amer.,  v.  30:  876, 
Sept.  1958. 

The  spatial  distribution  of  noise  sources  along  a  jet  is 
investigated  by  application  of  Lighthill's  theory  to 
regions  of  so-called  similar  profiles.  The  analysis  re¬ 
fers  to  the  noise  power  emitted  by  a  section  of  the  jet 
between  two  adjacent  planes  normal  to  the  axis,  as  a 
lunction  of  distance  x  of  the  section  from  the  nozzle.  It 
is  found  that  this  power  is  essentially  constant  with  x  in 

_7 

the  imtial  mixing  region  and  falls  olf  as  x  in  the  region 
about  10  diameters  downstream  from  the  nozzle  in  the 
lully  developed  jet.  Because  of  this  striking  attenuation 
of  strength  with  distance,  It  is  concluded  that  the  mixing 
region  produces  the  bulk  of  the  noise  and  must  dominate 
in  mulfler  behavior:  conversely,  the  ’fat’  part  of  the  jet 
must  contribute  much  less  to  the  total  noise  power  than 
is  commonly  supposed.  A  qualitative  interpretation  is 
given  of  Powell's  experiments  on  the  effects  of  nozzle 
velocity  profile  on  total  noise  power,  as  is  the  behavior 
of  multiple-nozzle  or  corrugated  mufflers,  both  as  to 
the  overall  quieting  and  lrequency-shifting.  The  possi¬ 
bility  emerges  that  such  mufflers  may  be  Improved  with¬ 
out  serious  thrust  loss  by  the  addition  of  a  sound- 
attenuating  shroud.  (Contractor's  abstract,  modified) 

TOIL 02. 004 

Toronto  U.  Inst,  of  Aerophysics  (Canada). 

NOTE  ON  ACOUSTIC  ENERGY  FLOW  IN  A  MOVING 
MEDIUM,  by  li.  S.  Ribner.  Apr.  1958  [B]p.  incl.  diagrs. 
(UTIA  Technical  note  no.  21)  (AFOSR-TN-58-360) 
(Sponsored  Jointly  by  Air  Force  Office  uf  Srieutilic 
Research  under  AF  49(638)249  and  Canadian  Delence 
Research  Buard)  AD  154265,  PB  134663 

Unclassified 

Bath  acoustic  energy  density  and  energy  llow  are  kn  wn 
to  be  modilied  by  motion  ol  the  medium,  as  in  a  jet. 
Comparison  is  made  ol  similarities  and  discrepancies 
in  die  formulas  ol  three  investigat  rs  in  order  to  infer 
a  correct  formulation.  Example  applications  show  how 
variations  in  the  velocity  ol  a  stream  carrying  j  lane 


sound  waves  can  change  the  'linear  theory'  acoustic 
energy  density  from  positive  through  zero  to  negative, 
with  corresponding  changes  in  the  energy  flow.  (Con¬ 
tractor’s  abstract) 


TOR. 02:005 

Toronto  U.  Inst,  of  Aerophysics  (Canada). 

CANADIAN  RESEARCH  IN  AERODYNAMIC  NOISE,  by 
B.  Etkin  and  H.  S.  Ribner.  July  1958  [59]p.  incl.  illus. 
diagrs.  refs.  (UTIA  Review  no.  13)  (AFOSR-TN-58-860) 
(Sponsored  jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)249  and  Canadian  Defence  Re¬ 
search  Board)  AD  203662  Unclassified 

Presented  at  meeting  of  the  First  lnternat'1.  Congress  in 
the  Aeronaut.  Sciences,  Madrid  (Spain),  Sept.  8-13,  1958. 

Also  published  in  Advances  in  Aeronaut.  Sciences,  v.  1; 
393-426,  1959.  (Title  varies) 

Canadian  research  on  flow  noise  and  some  aspects  of 
the  aircraft  noise  problem  is  described.  Specific  ex¬ 
perimental  and/or  theoretical  investigations  include: 
Aeolian  Tones;  Boundary  Layer  Noise  (rigid  wall  and 
flexible  wall);  Effects  of  Boundary  Layers  and  Noise  on 
Aircraft  Structures;  Distribution  of  Noise  Sources  Along 
a  Jet;  Ground  Run-up  Mufflers;  Transmission  of  Sound 
from,  and  Acoustic  Energy  Flow  in,  a  Moving  Medium; 
Sound  Generated  by  Interaction  of  a  Vortex  with  a  Shock 
Wave.  (Contractor’s  abstract) 


TOR.02:006 

Toronto  U.  Inst,  of  Aerophysics  (Canada). 

MEASUREMENT  OF  TWO  POINT  CORRELATIONS  OF 
THE  SURFACE  PRESSURE  ON  A  CIRCULAR  CYLIN¬ 
DER,  by  V.  Prendergast.  July  1958  (28]p.  incl.  diagrs. 
(UTIA  Technical  note  no.  23)  (AFOSR-TN-58-861) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific  Re¬ 
search  under  AF  49(638)249  and  Canadian  Defence  Re¬ 
search  Board)  AD  203674;  PB  144739  Unclassilled 

Results  of  an  experimental  investigation  of  the  two- 
point  correlations  of  the  surface  pressure  on  a  circular 
cylinder  are  presented.  The  cylinder  was  mounted  in  a 
wind  tunnel  at  right  angles  to  the  How  and  contained 
within  it  the  two  microphones  which  were  used  as  pres¬ 
sure  transducers.  The  curves  of  correlation  coellicient 
vs  hole  spacing  obtained  did  not  follow  the  expected 
form,  in  that  the  correlation  curves  approached  a  con¬ 
stant  value  (approximately  0.2)  rather  than  zero,  as  the 
hole  spacing  was  increased  to  very  large  values  Three 
possible  explanations  are  (1)  Hie  measured  results 
rei  resent  a  true  correlation.  No  theoretical  explanation 
f  ir  such  behavi  r  is  ollered,  bevond  the  suggestion  that 
it  may  be  a  tunnel  wall  ellect.  (2)  Hiere  is  some  lault 
in  the  experimental  set-up  or  instrumentation.  No  such 
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fault  could  be  discovered.  (3)  Vibration  of  the  cylinder 
provides  a  coupling  mechanism  between  the  flow  at 
points  remote  from  one  another.  No  evidence  of  such 
vibration  was  found.  A  correction  involving  a  simple 
scale  expansion  has  been  employed  to  alter  the  form 
of  the  curves  so  that  they  approach  zero  at  large  hole 
spacings,  which  It  is  felt  gives  at  least  a  good  first  ap¬ 
proximation  to  the  ideal  free-field,  rigid-cylinder  cor¬ 
relation.  Finally,  employing  the  above  assumption,  a 
plot  of  correlation  length  vs  Reynolds’s  number  has 
been  presented.  (Contractor's  abstract) 


TRI.01-.003 


Trinity  Coll.,  Hartford,  Conn. 


THE  CONVERGENCE  OF  SERIES  OF  CHARACTER¬ 
ISTIC  FUNCTIONS  OF  THE  DIFFERENTIAL  OPERA¬ 


TOR  -  d2/dz2  +  zN,  by  W.  J.  Kllmczak.  Sept.  30, 


1957,  I3p.  (AFOSR-TN-57-605)  (AF  18(600)1397) 

AD  13651  Unclassified 


Hie  domain  of  absolute  convergence  R(n)  of  power  series 
W  -  f  -w  in  terms  of  the  functions  w  (z)  which  satisfy 
n  n  2  2  n. 

the  differential  operator  (-d  /dz  +  z)  la  Investigated. 
The  cases  n  =  1,2  have  been  previously  studied;  when 
n  -  1,  the  Airy  series  is  absolutely  convergent  in  the 
entire  complex  plane;  and  when  n  -  2,  the  resulting 
Hermlle  series  converges  absolutely  for  the  values  of 
z  In  the  strip  -“  <  Im(z)  <  •.  Hie  eigenvalue  equation 
is  solved  to  find  the  -elationship  between  the  power  n 
and  R(n).  It  is  found  that  there  exists  an  infinite  se¬ 


quence  of  real  eigenvalues  such  that  lim  n  -  •  X 


The  set  of  corresponding  eigenfunctions  is  complete 


and  orthogonal  In  L  (0,  • ).  R(n)  la  found  to  consist  of 
the  strip  -r  <  Im(z)  <  r,  such  that  r  -  lim  n  -  *  sup 


G/Z^-ioglfn1- 
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Trinity  Coll.,  Hartford,  Conn. 


REGULARITY  PRESERVING  FACTOR  SEQUENCE 
TRANSFORMATIONS  OF  SERIES  OF  CHARACTERISTIC 
FUNCTIONS  OF  THE  DIFFERENTIAL  OPERATOR 


*N  -  d2/dz2,  by  W.  J.  KUmczak.  Nov.  30,  1958,  24p. 


(AFOSR-TN-  58-1059)  (A F  18(600)1397)  AD  206990; 
PH  139083  Unclassified 


Special  typer  of  regularity  preserving  factor  sequence 
transformations  are  studied  for  series  of  the  form 


■  I.  I  w  (a),  where  w  (a)  are  the  characteristic 

1  »»  n'  1  n 


functio.1'  if  Use  second-order  differential  operator 


TR1.01:003,  004;  TUF.01:001,  002 


N  2  2 

:  z -  d  /dz  ,  N  being  a  positive  Integer.  Let 


A  ■  (a  !  denote  a  factor  sequence  and  consider  the 


series  F(z)  -Z,  a  f  w  (a).  If  the  ordinate  of  eonver- 
“i.  n  n  n'  ' 
n=0 

gence  of  F(z)  is  not  less  than  that  of  f(z),  assumed  to 
be  positive,  and  if  it  is  possible  to  continue  F(z)  ana¬ 
lytically  along  any  finite  path  along  which  f(z)  can  be 
continued,  then  the  transformation  A[f(z)]  -  F(z)  is  a 
regularity  preserving  factor  sequence  transformation  of 
f(z).  The  conditions  under  which  A  is  a  regularity  pre¬ 
serving  transformation  of  f(z)  are  studied.  The  theory  of 


differential  operators  G(6  )  are  investigated,  and  the  re- 
z 


suits  are  utilized  for  the  study  of  some  classes  of  regu¬ 
larity  preserving  factor  sequence  transformations  of 
f(z).  (ASTIA  abstract) 


TUF.01:001 


Tufts  U.  Inst,  for  Applied  Experimental  Psychology, 
Medford,  Mass. 


HUMAN  ENGINEERING  BIBLIOGRAPHY  1955-1956, 
by  E.  V.  Saul,  A.  W.  Mills  and  others.  Washington, 
Office  of  Naval  Research,  Oct.  1957,  lv.  (ONR  rept.  no. 
ACR-24)  (Sponsored  Jointly  by  Office  of  Naval  Research 
and  Air  Force  Office  of  Scientific  Research  under  Nonr- 
49413)  AD  149950;  PB  131507  Unclassified 


The  purpose  of  this  bibliography  is  to  provide  a  useful 
compilation  of  references  to  the  human  engineering 
Uterature  which  reflects  the  most  current  acquisitions 
of  the  Human  Information  and  Analysis  Service.  It  Is 
the  first  in  a  planned  series  of  annual  bibliographies  in 
this  field.  Descriptive  abstracts  on  the  various  phases 
of  human  engineering  are  provided. 


TUF.01:002 


’.lifts  U.  Inst,  for  Applied  Experimental  Psychology, 
Medford,  Mass. 


HUMAN  ENGINEERING  BIBLIOGRAPHY  1956-1957, 
by  E.  V.  Saul,  M.  W.  Raben  and  others.  Washington, 
Office  of  Naval  Research,  Oct.  1958  [360]p.  (ONR  rept. 
no.  ACR-32)  (Sponsored  Jointly  by  Office  of  Naval  Re¬ 
search  and  Air  Force  Office  of  Scientific  Research  un¬ 
der  Nonr-4941 3)  AD  205931;  PB  131 507S  Unclassified 


Personnel  responsible  for  the  human  factors  considera¬ 
tions  In  the  design  and  development  of  equipment  have 
a  m.-'or  need  for  rapid  and  easy  access  to  the  literature 
pertine.it  to  their  work.  The  fact  that  the  literature  as¬ 
sociated  with  human  engineering  derives  from  some 
490  different  Journals  and  periodicals  as  well  as  a  boat 
of  publications  from  governmental,  industrial,  and  aca¬ 
demic  laboratories  presents  a  compelling  requirement 
lor  the  development  of  useful  bibliographic  aids.  This 
bibliography  is  one  of  a  planned  series  of  ar  ial 
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TUS. 01:003  -  TUS.01:005 


bibliographies  of  literature  pertinent  to  human  engi¬ 
neering  which  has  been  designed  to  meet  this  require¬ 
ment.  Two  major  considerations -ease  of  use  and 
appropriate  selection  of  materiai-strongly  influenced 
this  bibliography.  As  a  result,  five  main  parts  exist: 
(1)  a  topical  outline  which  defines  over  300  topic  head¬ 
ings  established  for  this  bibliography,  (2)  an  index 
which  associates  the  approximately  1400  bibliographic 
entries  with  the  topic  headings,  (3)  an  alphabetic  index 
of  the  common  search  terms  which  would  aid  those 
using  this  bibliography  but  who  are  unfamiliar  with  the 
topic  headings,  (4)  an  annotated  bibliography  of  some 
1400  citations,  and  (5)  an  index  of  the  authors  of  these 
citations. 


TUS.0l:003 

Tuskegee  Inst.  George  Washington  Carver  Foundation, 

Ala. 

PREPARATION  AND  PROPERTIES  OF  ALPHA- 
FLUOROMETHYL  ESTERS,  by  C.  T.  Mason.  Oct. 

1957,  14p.  inci.  tables.  (AFOSR-TN-57-653)  (AF  18- 
(600)779)  AD  136639  Unclassified 

Various  metal  fluorides  were  tried  as  fluorine-for- 
chlorine  exchange  agents  chloromethyl  acetate.  HgFg 

was  found  to  be  the  most  efficient  of  those  tried.  Pe¬ 
troleum  ether  (bp  40-45°)  and  Nujol  were  found  to  be 
the  most  useful  solvents  in  the  exchange  reaction.  No 
halogen  exchange  was  observed  when  the  fluorides  of 
the  following  metals  were  refluxed  with  chloromethyl 
esters:  aluminum,  chromium,  antimony,  tin,  and  K.  On 
tne  other  hand,  AgF  and  Til  were  effective  as  exchange 
agents,  but  the  temperature  necessary  for  the  reaction 
was  so  high  that  rapid  decomposition  and  lower  yields 
resulted.  Some  of  the  properties  of  the  fluoromethyl 
esters  are  cited. 


TUS.01-.004 

Tuskegee  Inst.  George  Washington  Carver  Foundation, 

Ala. 

REACTIONS  OF  METALS  WITH  l  ALKCXYT-CHLORO 
ETHANES  AND  CHLOROMETHYL  ACETATES,  by 
C.  T.  Mason.  Oct.  1957,  8p.  lncl.  tables.  (AFOSR- 
TR-57-661  .'A F  18(6001779)  AD  136590  Unclassified 

Metallic  K  reacted  with  alkoxychloromethanes  and 
CHjCIC HClOMt  unconti  ollably  to  give  tara  from  which 

uu  identifiable  product  could  be  isolated.  With  1-bu- 
toxy-l-chloroethane,  the  reaction  was  easily  controlled 
and  BuOH,  butyl  acetal,  and  a  small  amount  of  high- 
bciling  liquid  were  isolated.  Acetal  arid  the  high-boiling 
component  were  obtained  in  the  reaction  of  K  with  1- 


chloro-l-propoxyethane.  Acetal,  alkyl  halide,  and  al¬ 
cohol  were  the  products  of  decomposition  of  1-alkoxy- 
1-chloro-ethanes.  Theories  on  the  decomposition  were 
postulated  which  agree  with  the  experimental  results 
and  can  be  used  for  explaining  the  reactions  of  other 
metals  with  '-HjCHCiOR.  With  heavier  and  less  active 

metals  th».a  Na  and  K,  the  reaction  of  the  metai  with  the 
decomposition  products  from  the  1-alkoxy-l-chioroeth- 
ane  were  not  vigorous  enough  to  indicate  that  the  metai 
was  involved  in  the  reaction.  With  alkoxychiorometh- 
anes,  Na  reacted  to  form  the  Wurtz  product  through  an 
organosodium  intermediate.  Chloromethyl  acetate  re¬ 
acted  uncontrollably  with  Na  in  the  absence  of  a  solvent. 
With  PhMe  or  benzene  as  a  solvent,  the  reaction,  if  any, 
was  very  slow  and  most  of  the  Na  and  chloromethyl  ace¬ 
tate  was  recovered  even  after  long  refluxing.  No  appa¬ 
rent  reaction  resulted  with  Li,  Zn,  K,  and  Cu  dust. 
Chloromethyl  acetate  reacted  with  a  slight  excess  of 
BuMgCi  to  give  a  55%  yield  of  pentanol-1  and  a  higher- 
boiling  compound. 


TUS.  01:005 

Tuskegee  Inst.  George  Washington  Carver  Foundation, 

Ala, 

PREPARATION  AND  PROPERTIES  OF  SOME  CYCLIC 
ALPHA-FLUOROETHERS,  by  C.  T.  Mason.  Nov. 

1957,  15p.  inci.  tables,  refs.  (AFOSR-TR-57-91) 

(AF  18(600)779)  AD  136726  Unclassified 

Various  chlorine  derivatives  of  1,4-dioxane,  tetrahydro- 
furan,  and  thiophene  were  treated  with  metal  fluorides, 
and  attempts  were  made  to  isolate  the  Huoto  derivative. 
For  the  most  part,  the  observations  made  on  previous 
preparations  of  alpiia-fluoroalkyl  ethers  and  esters  seem 
to  be  true  with  the  presently  investigated  cyclic  com¬ 
pounds.  An  exchange  reaction  took  place  when  HgFj  was 

used  as  an  exchange  agent  for  the  alpha-chlorine  in  diox- 
ane  and  in  tetrahydrofuran.  The  preparation  of  the  fluoro 
derivative  of  thiophene  is  a  complex  reaction  not  sim¬ 
ply  one  Involving  the  exchange  of  fluorine  for  chlorine. 
The  yields  in  the  preparations  of  the  alpha-fluoroethers 
are  limited  by  the  stability  of  the  ethers.  Multiple  halo¬ 
gen  on  the  same  carbon  or  on  adjacent  carbon  atoms 
lend  stability  to  the  compound.  Fluorine  atoms  on  adja¬ 
cent  carbon  atoms  give  more  stability  than  chlorine 
atoms  in  the  same  positions.  Instability,  particularly 
with  the  flwoeoethM*,  is  greatest  when  dehydrihatogeua 
tion  Is  possible.  It  is  extremely  difficult  to  isolate  an 
alpha -fluoroether  when  the  fluorine  is  on  a  carbon  at¬ 
tached  to  a  carbon  containing  two  hydrogen  atoms.  In 
general,  the  chemical  properties  of  the  fluorodioxanes 
seem  to  be  similar  to  those  of  their  chlorine  analogues. 
The  fluoro  derivatives,  on  the  brsis  of  only  a  few  reac¬ 
tions,  are  more  reactive  and  less  stable  than  their 
chlorine  counterparts. 


>  834  • 


AIR  FORCE  SCIENTIFIC  RESEARCH 


a 


Universlta  dl  Roma  (Italy)  see  Rome  U.  (Italy). 

University  d'Aix-Marseilie.  Institut  de  MScanique  des 
Fluides  (France)  see  Marseille  U.  Inst,  of  Fluid  Me¬ 
chanics  (France). 

University  Libre  de  Bruxelles  (Belgium)  see  Free  U. 
of  Brussels  (Belgium). 

UPP.01:001 

Uppsala  U.  Gustaf  Werner  Inst,  of  Nuclear  Chemistry 
(Sweden). 

RESEARCH  ON  "LOCALIZED  RADIO-LESIONS." 

PART  I.  THE  EFFECT  OF  HIGH  ENERGY  PROTONS 
ON  THE  SPINAL  CORD,  by  B.  Larsson,  L.  Leksell 
and  others.  May  1,  1958,  lip.  lncl.  refs.  (AFOSR- 
TN-58-677)  (AF  61(514)1247)  AD  226788 

Unclassified 

Also  published  in  Acta  Radiologica,  v.  51:  53-64, 

Jan.  1959. 

Hie  spinal  cord  in  the  rabbit  has  been  Irradiated  with  a 
185  mev  proton  beam  from  a  230  cm  synchrocyclotron. 
Using  a  1.5  mm  broad  beam  it  has  been  possible  to 
effect  sharply  delimited  lesions  of  the  spinal  cord  with 
only  minimal  hemorrhages  and  without  any  general  re¬ 
actions.  With  a  10  mm  beam  the  tissue  reactions  are 
much  more  severe.  The  histopathology  of  the  acute  ra¬ 
diation  necrosis  is  described  and  the  factors  responsi¬ 
ble  for  its  appearance  are  discussed,  especially  the 
width  of  the  proton  beam  and  the  size  of  the  single  ra¬ 
diation  dose.  (Contractor's  abstract) 


UPP.02-.001 

Uppsala  U.  Inst,  of  Chemistry  (Sweden). 

THE  STRUCTURES  OF  NigSljB.Fe^  AND  SOME 

RELATED  PHASES,  by  S.  Rundqvist  and  F.  Jeilinek. 
Oct.  20,  1958,  14p.  incl.  dlagrs.  tables,  refs.  (Techni¬ 
cal  note  no.  2)  (AFOSR-TN-58-1019)  (AF  61(052)40) 
AD  162284  Unclassified 

Also  published  in  Acta  Chemlca  Scandinavlca,  v.  13: 


It  has  been  found  that  tee  Fe^p  (C  22)  structure  previ¬ 
ously  proposed  (S.  B.  Hendricks  and  P.  R.  Koating, 
Zeitschr.  Krist.,  v.  74:  511,  1930]  must  be  revised. 

The  true  symmetry  is  hexagonal,  rather  than  trigonai. 
The  phases  Nl^SijB,  Mn2P,  and  NijP  are  isotypic  with 

Fe2P,  but  COjP  possesses  a  different  -  orthorhombic  - 

structure.  Some  structurally  related  phases  are  also 
discussed.  (Contractor's  abstract) 


UPP.01:001;  UPP.02:001-003 


UPP.02:002 


Uppsala  U.  Inst,  of  Chemistry  (Sweden). 

X-RAY  INVESTIGATIONS  ON  Me-Si-B  SYSTEMS 
(Me=Mn,Fe-Co).  I.  SOME  FEATURES  OF  THE  Co-Si- 
B  SYSTEMS  AT  1000°C.  INTERMEDIATE  PHASES  IN 
THE  Co-Si-B  AND  Fe-Si-B  SYSTEMS,  by  B.  Aronsson 
and  G.  Lundgren.  Oct.  2C,  1956,  18p.  incl.  diagrs, 
tables,  refs.  (Technical  note  no.  3)  (AFOSR-TN-58- 
1020)  (AF  61(052)40)  AD  162285  Unclassified 

Also  published  in  Acta  Chemica  Scandinavlca,  v.  13: 


Some  features  of  the  Co-Si-B  system  at  1000°C  have 
been  determined  with  x-ray  methods.  It  is  found  that 
the  homogeneity  ranges  of  the  Intermediate  phases  are 
small.  The  crystal  structure  of  the  ternary  phase 
Co^  ySijB  (isomorphous  with  Fe4  ^SijB)  has  been  estab¬ 
lished  from  single  crystal  data  and  is  closely  related  to 

the  WrSi.(Tl)  structure.  The  Fe-Si-B  systc..,  contains 
5  3  — 

several  ternary  phases,  the  most  remarkable  of  which  is 
a  cementite  (Fe^C)  type  phase,  while  the  crystal  struc¬ 
tures  of  FejSiBj  and  MnjSiBj  are  shown  to  be  of  the 


CrjBj(T2)  type.  (Contractor's  abstract) 


UPP.02:003 

Uppsala  U.  Inst,  of  Chemistry  (9weden). 

THE  CRYSTAL  STRUCTURE  OF  Ru^j,  by  B.  Aronsson. 

[1958]  [12]p.  incl.  diagrs.  tables,  refs.  (Technical  note 
no.  1)  (AFOSR-TN-58-1090)  (A F  61(052)40)  AD  207587; 
PB  142588  Unclassified 

Also  published  lu  Acta  Chemlca  Scandinavlca,  v.  13: 
109-114,  1959. 

The  crystal  structure  o'.  Ru7Bj  has  been  determined 

from  single  crystal  data.  There  are  two  formula  units 
it.  the  unit  cell,  determined  to  be  hexagonal  with  a  * 
7.467A  and  c  *  4.713A.  The  space  group  is  Pe^mc. 

The  ruthenium  atoms  are  situated  in  two  six-fold  posi¬ 
tions  6  (c)  with  ij  *  0.4563,  tj  *  0.318,  and  Zjj  -  0.1219, 

tjj  -  0.000  and  o,ie  two  foid  position  2(b)  with  tjjj  - 
0.818.  The  stricture  of  Ru^Bg  is  very  closely  related 

to  that  of  the  trigonal  chromium  carbide  Cr^Cy  (Con¬ 
tractor’s  abstract) 
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UPP.03:001 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

A  DECAY  OF  A  NEGATIVE  t',  by  S.  Nilsson.  [1957] 
[3]p.  lncl.  dlagrs.  (Sponsored  jointly  by  Air  Force  Of¬ 
fice  of  Scientific  Research  under  [AF  61(514)1015, 
phase  A]  aad  Swedish  [Atomic  Committee]) 

Unclassified 

Published  in  Nuclear  Phys.,  v.  3:  364-366,  May  1957. 

An  event  was  observed  in  a  stack  of  plates  exposed  to 
the  partially  separated  K-meson  beam  at  the  Berkeley 
bevatron  which  Is  consistent  with  the  decay  In  flight  of 
a  negative  r'  meson:  t*  -  n~  +  iro  +  iro.  Thus,  the  nega¬ 
tive  K-meson  decay  modes  so  far  observed  Include  the 
K-2,  K-j,  t-  and  the  negative  r\ 


UPP.03:002 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

THE  INFLUENCE  OF  1- FORBIDDENNESS  ON  MAG- 

2n7 

NETIC  DIPOLE  TRANSITIONS  IN  T1  ,  by  T. 
Llndqvist  and  I.  Marklund.  [1957]  [8]p.  lncl.  dlagrs. 
tables,  refs.  [AF  61(514)1015,  phase  B] 

Unclassified 

Published  In  Nuclear  Phys.,  v.  3:  367-374,  May  1957. 

The  angular  correlation  of  the  400  kev  -  270  kev  cas- 
203 

cade  In  T1  has  been  measured.  The  correlation 

function  has  the  form  w(8)  ■  1  -  (0.205  *  0.005)  cos*  8. 
A  comparison  between  the  mixing  ratio  of  the  400  kev 
transition  (d^  -  d^)  and  the  mixing  ratio  of  the 

279  kev  transition  (d^  -  a^j)  la  done.  The  1-forbld- 
den  Ml  transition  la  retarded  by  a  factor  of  1.3  x 
13~3  compared  to  the  1 -allowed  Ml  transition. 


UPP.03;003 

Uppsala  U.  Inst,  of  Physics  (9weden). 

MIXING  RATIOS  OF  2*  -  2*  TRANSITIONS  IN  SOME 
EVEN  NUCLEI,  by  T.  Llndqvist  and  L  Marklund. 
[1957]  [17]p.  lncl.  dlagrs.  tables,  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  un¬ 
der  [AF  61(514)1015,  phase  B]  and  Swedish  Atomic 
Committee)  Unclassified 

Published  In  Nuclear  Phys.,  v.  4:  189-205,  Aug.  1957. 

7ft  1 22 

Mixing  ratios  of  2*  -  2*  transitions  In  Se  ,  Te  , 

Te134,  and  Os18®  have  been  measured  by  means  of 
directional  gamma-gamma  correlations.  Ten  other 


similar  cases  In  even  nuclei  have  been  summarized. 
The  E2  radiation  Is  dominating,  although  the  amount  of 
Ml  radiation  Is  measurable.  The  investigated  transi¬ 
tions  are  examples  of  transitions  between  vibrational 
states,  which  according  to  theory  should  proceed  by 
pure  E2.  The  presence  of  Ml  might  Indicate  that  the 
wave  functions  Involved  are  not  pure.  The  possibility 
of  emission  of  EO  conversion  electrons  has  been  dis¬ 
cussed.  In  six  cases  an  upper  limit  has  been  given  for 
the  emission  rate.  (Contractor's  abstract) 


UPP. 03:004 

[Uppsala  U.  Inst,  of  Physics  (Sweden).] 

APPLICATIONS  OF  A  MULTI-CHANNEL  GONIOME¬ 
TER,  by  T.  Llndqvist  and  E.  Karlsson.  [1957]  [18]p. 
lncl.  lllus.  dlagrs.  tables,  refs.  [AF  61(514)1015, 
phase  B]  Unclassified 

Published  In  Ark.  Fys.,  v.  12:  519-536,  1957. 

A  multi-channel  goniometer  (MCG)  for  gamma-gamma 
angular  correlation  measurements  is  described.  The 
apparatus  has  4  channels.  Various  methods  of  measure¬ 
ment  and  a  complete  treatment  of  data  are  given.  The 
MCG  has  been  carefully  tested  with  well  known  correla¬ 
tions  (Bl*07,  Hf181  and  Co60).  As  applications,  the  an¬ 
gular  correlations  of  gamma  cascades  from  Ba*31  and 
147 

Nd  have  been  Investigated.  Both  cases  Involve  1- 
forbldden  magnetic  dipole  transitions.  From  the  mix¬ 
ing  ratios  determined  In  the  correlation  experiments 
It  la  possible  to  estimate  the  strength  of  forbiddenness. 

An  upper  limit  of  theg-factorofthe92kevlevel  In  Pm147 
Is  determined  by  studying  the  Influence  of  a  magnetic 
field  on  the  angular  correlation.  (Contractor's  abstract) 


UPP.03:005 

Uppsala  U.  Inst,  of  Physics  (9weden). 

Be7  CONTENT  IN  SNOW,  by  R.  Nilsson,  K.  Slegbahn 
and  others.  [1957]  [7]p.  lncl.  dlagrs.  tables.  [AF  61- 
(514)1015,  phase  B]  Unclassified 

Published  In  Ark.  Fys.,  v.  11:  445-451,  1957. 

7 

The  radioactive  Isotope  Be  ,  which  Is  produced  in  the 
atmosphere  by  cosmic  radlatior.,  has  been  extracted 
from  collected  snow  samples  by  meane  of  Ion  exchange. 

7 

The  Intensity  of  the  Be  radiation  has  been  measured 
with  a  scintillation  spectrometer.  The  average  con- 

7 

centration  of  Be  atoms  in  the  three  snow  samples  was 

4.3  x  103  atoms/cm3  (volume  of  water).  (Contractor’s 
abstract) 
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UPP. 03:006 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

101-186 

THE  DECAY  OF  THE  ISOTOPES  Au  ,  by  G. 

BKckstrSm,  O.  Bergman  and  others.  [1957]  [4]p.  incl. 
tables.  (Bound  with  its  AFOSR-TR-S8-26;  AD  152201) 
[AF  61  (514)1015,  phase  B]  Unclassified 

191-193 

The  decay  of  Au  has  been  comparatively  little 

studied,  probably  because  of  the  short  halflives  and  the 
high  bombarding  energy  necessary  to  produce  these 
isotopes.  The  samples  used  in  this  investigation  have 
been  produced  by  irradiating  a  Pt  foil  with  60  mev  pro¬ 
tons  at  the  synchro-cyclotron,  Uppsala.  After  chemi¬ 
cal  separation  the  carrier-free  Au  was  collected  on  a 
thin  silver  layer,  constituting  an  almost  ideal  source. 

The  data  found  concerning  these  isotopes,  of  halflives 

30h,  5h  and  15h  respectively,  are  very  preliminary,  and 
no  attempt  to  establish  decay  schemes  has  yet  been 

done.  The  30n  and  15n  activities  show  a  very  rich  low 

192 

energy  spectrum,  whcveas  the  levels  of  Pt  seem  to 
be  more  widely  spaced.  Efforts  have  been  concentrated 

194  194 

on  the  extremely  complicated  decay  Au  -  Pt 
The  decay  is  being  studied  by  means  of  three  instru¬ 
ments:  the  iron  free  double  focusing  spectrometer  up 
to  about  100  kev,  its  iron  pole  equivalent  up  to  3  mev 
and  the  double  lens  spectrometer  for  e  -  e  coincidences. 
There  is  evidence  for  about  100  v-conversion  lines  be- 
194 

longing  to  Pt  ,,  but  this  number  is  expected  to  increase. 

1  OR  1  OR 

The  decay  of  Au  -  Pt  is  very  simple,  proceding 
through  two  excited  states.  The  energies  for  the  cas¬ 
cade  y-transltiona  are  0.33285  mev  and  0.35580  mev. 

Th'j  E  2  cross-over  has  been  found  to  be  about  an  order 
of  magnitude  more  forbidden  than  in  other  even- even 
nuclei  in  this  region. 


UPP.03:007 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

GAMMA  TRANSITIONS  IN  As78  -  Se76,  by  G. 
B*ckstr6m.  [1957]  [2]p.  incl.  diagrs.  table.  (Bound 
with  its  AFOSR-TR-58-26;  AD  152201)  [AF  61(51*1- 
1015,  phase  B]  Unclassified 

In  order  to  check  the  consistency  of  the  present  decay 
76 

scheme  of  As  ,  an  investigation  was  made  of  the  y- 
lines  using  a  double  focusing  spectrometer.  The  fol¬ 
lowing  energies  and  intensities  were  found:  0.5591  * 

2  (1),  0.6571  *  2  (0.20),  1.215*  *  4  (0.17)  and  1.22*0  * 

6  (0.04).  A  new  feature  of  the  decay  was  a  splitting  of 
the  1.20  mev  line,  which  was  fully  established  as  a  Line 
belonging  to  the  decay  of  As.  The  investigation  showed 
that  the  strongest  component  of  the  doublet  was  the  one 


that  paralleled  the  0.66  -  0.56  mev  cascade.  Work  is  in 
progress  to  establish  the  place  of  the  new  transition, 
and  at  present  it  may  be  regarded  as  an  indication  lor 
a  level  between  1.22  and  2.59  mev. 


UPP.03-.008 

Uppsala  U.  Inst,  of  Physics  (9weden). 

ANTIPROTONS  IN  NUCLEAR  EMULSIONS,  by  A.  G. 
Ekspong,  S.  Johansson,  and  B.  E.  Ronne.  [1958]  17p. 
incl.  diagrs.  tables.  (AFOSR-TN-58-82)  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  81(514)1015  and  Swedisn  [Atomic  Committee] 

Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  8:  84-91, 
Apr.  1,  1958. 

A  stack  of  nuclear  emulsions  have  been  exposed  at  the 
Berkeley  Bevatron,  in  which  10  events  have  been  iden¬ 
tified  as  due  to  antiprotons.  The  interaction  character¬ 
istics  have  been  analyzed  and  are  reported.  Of  special 
interest  is  the  observation  of  an  elastic  collision  between 
an  antiproton  and  a  free  proton.  (Contractor’s  abstract) 


UPP.03-.009 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

ANTIPROTONS  IN  NUCLEAR  EMULSIONS,  by  A.  G. 
Ekspong,  S.  Johansson,  and  B.  E.  Ronne.  [1958]  lv. 
incl.  diagrs.  tables.  (AFOSR-TR-58-25)  (Sponsored 
Jointly  by  Air  Force  Office  of  Scientific  Research  under 
AF  61(514)1015,  phase  A  and  Swedish  [Atomic  Commit¬ 
tee]  AD  152200;  PB  138491  Unclassified 

Investigations  were  made  of  the  properties  and  behavior 
in  matter  of  antiprotons  and  negative  K-mesons.  By  us¬ 
ing  the  bevatron  as  the  particle  source,  one  large  stack 
of  nuclear  research  plates  were  exposed  to  antiprotons, 
while  two  stacks  were  exposed  to  K-mesons.  The  anti¬ 
proton  stack,  consisting  of  120  pellicles  4  x  7  in.  in  size, 
was  scanned  twice,  yielding  a  total  of  10  antiprotons. 

Two  associated  problems  investigated  were  (1)  the  decay 
products  of  the  negative  K-mesons,  in  which  the  exist¬ 
ence  of  the  r’  mode  of  decay  among  the  negative  K-par- 
Ucles  is  established;  and  (2)  the  nature  and  energy  of 
the  interaction  products.  (ASTLA  abstract) 


UPP.03:010 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

[RADIOACTIVE  ISOTOPE  PROJECT]  Technical  rept. 
Sept.  1,  1956-Auj.  31,  1957,  lv.  incl.  lllus.  diagrs 
tables,  refs.  (AFOSR-TR-58-26)  (AF  61(514)1015, 
phase  B)  AD  15  2  201;  PB  140918  Unclassified 
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UPP.03:011;  UPP.04:001-003 


A  resume  is  given  of  the  scientific  investigations  made 
in  measuring  radiations  from  radio-isotopes  of  high 
specific  activity  by  means  of  various  devices  inciuding 
beta-  and  gamma-ray  spectrometers.  This  paper  also 
includes  the  following  reports:  (1)  An  Atomic  Beam 
Resonance  Apparatus  with  Focusing  Six-Pole  Magnets. 
Measurements  on  Some  Bismuth  Isotopes,  by  I.  Lindgren 

-  . -  JQJ 

and  M.  Johansson;  (2)  The  Decay  of  the  Isotopes  Au 
196 

Au  ,  by  G.  BSckstrSm,  O.  Bergman  and  others;  (3) 

Gamma  Transitions  in  As  -  Se  ,  by  G.  BIckstrOm; 

(4)  The  Influence  of  1-Forbiddenness  on  Magnetic  Dipole 

_  _ 

Transitions  in  T1  ,  by  T.  Lindqvist  and  I.  Marklund; 

7 

(5)  Be  Content  in  Snow,  by  R.  Nilsson,  K.  Siegbahn  and 
others;  (6)  The  Internal  Compton  Effect,  by  T.  Lindqvist, 
B.-G.  Pettersson,  and  K.  Siegbahn;  (7)  Mixing  Ratios  of 

2*  -  2+  Transitions  in  Some  Even  Nuclei,  by  T.  Lindqvist 
and  I.  Marklund;  and  (8)  Applications  of  a  Multi-Channel 
Goniometer,  by  T.  Lindqvist  and  E.  Karlsson. 


UPP.03:011 

Uppsala  U.  Inst  of  Physics  (Sweden). 

THE  INTERNAL  COMPTON  EFFECT.  A  DETERMINA¬ 
TION  OF  CROSS  SECTION  AND  ANGULAR  CORRELA¬ 
TION,  by  T.  Lindqvist,  B.-G.  Pettersson,  and  K. 

Siegbahn.  [1958]  [11  ]p.  incl.  dlagrs.  table,  refs.  (Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  61(514)1015,  phase  B]  and  Swedish  Atomic 
Committee)  Unclassified 

Published  in  Nuclear  Phys.,  v.  5:  47-57,  Jan.  1958. 

The  internal  Compton  effect,  a  nuclear  transition  in 
which  there  is  a  simultaneous  ejection  of  a  bound  elec¬ 
tron  and  emission  of  a  gamma  ray,  has  been  unambigu¬ 
ously  demonstrated.  The  experiment  concerned  the 

662  kev  transition  in  Ba137m  and  was  carried  out  with 
a  gamma  scintillation  spectrometer  and  a  beta-ray 
spectrometer  in  coincidence.  The  presence  of  other 
effects  was  carefully  considered.  The  experimental 

cross  section  was  found  to  be  1.86  x  10  5  photons  In  the 
energy  region  97  kev  -  120  kev  per  conversion  electron 
st  90*  between  the  electron  and  photon  directions.  Angu¬ 
lar  correlation  experiments  were  carried  out.  Compari¬ 
son  with  various  theories  shows  that  the  theory  by 
Spruch  and  Goertael  does  fit  the  experimental  results 
excellently  both  regarding  absolute  cross  section  ..  1 
angular  correlation.  (Contractor's  abstract) 


UPP.04:00i 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

ANTI  PROTON  INTERACTIONS,  by  A.  G.  Ekspong  and 


B.  E.  Ronne.  [1958]  [8]p.  incl.  diagrs.  tables.  (Techni¬ 
cal  note  no.  1)  (AFOSR-TN-58-878)  (AF  61(052)13, 
phase  A)  AD  203910  Unclassified 

Intermediate  results  of  the  search  of  photographic  emul¬ 
sions  for  antiproton  interactions  are  reported.  The  an¬ 
nihilation  cross  section  for  the  antiproton  in  the  emul¬ 
sion  and  average  mean  free  path  length  are  given.  Data 
on  6  events  of  p-p  elastic  scattering  and  4  events  of  in¬ 
elastic  p  scattering  from  complex  nuclei  are  presented. 
(See  item  nos.  UPP.03:008  and  UPP.04:004.) 


UPP.04:002 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

K'  INTERACTIONS  IN  FLIGHT,  by  A.  Frisk  and  S. 
Nilsson.  [1958]  6p.  inci.  diagr.  tables,  refs.  (Technical 
note  no.  2)  (AFOSR-TN-58-879)  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  AF  61- 
(052)13,  phase  A  and  Swedish  [Atomic  Committee]) 

AD  203909;  PB  136865  Unclassified 

Also  published  in  Ark.  Fys.,  v.  14:  277-292,  1958. 

(Title  varies) 

A  total  track  length  of  41  m  of  K"  mesons  has  been  meas¬ 
ured  in  the  energy  interval  0-140  mev  and  208  interac¬ 
tions  in  flight  have  been  analyzed  to  yield  the  total  cross 
section  per  nucleus  in  emulsion  o  *  780  ±  60  mb.  Hie 
corresponding  average  total  nucleon  cross  section  in 
nuclear  matter  is  calculated  to  be  V  -  80  ±  15  mg.  The 
-13 

mean  free  path  X  »  0.95  x  10  cm  implies  a  large  ab¬ 
sorptive  potential  ~  60  mev.  The  derived  limits  on  the 
free  neutron  cross  sections  do  not  contradict  the  assump¬ 
tion  that  charge  independence  holds  In  the  absorption  and 
scattering  processes.  The  differential  cross  section  for 
elastic  scattering  between  5*-30*  is  given.  An  attractive 
K"  nuclear  potential  is  inferred  from  the  percentage  of 
reemerging  K’  mesons.  (Contractor's  abstract) 

UPP.04:003 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

DECAY  MODES  AND  LIFETIME  OF  NEGATIVE  HEAVY 
MESONS,  by  S.  Nilsson  and  A.  Frisk.  [1958]  [18]p.  incl. 
diagrs.  tables,  refs.  (Technical  note  no.  3)  (AFOSR-TN- 
58-880)  (Sponsored  Jointly  by  Air  Force  Office  oi  Scien¬ 
tific  Research  under  AF  61(052)13,  phase  A  and 
Swedish  Atomic  [Committee])  AD  203908;  PB  136741 

Unclassified 

Also  published  in  Ark.  Fys.,  v.  i4:  293-302,  1958. 

The  relative  abundances  of  the  different  decay  modes 
have  been  obtained  from  21  events  representing  possible 
decays  of  the  negative  K  meson.  Events  consistent  with 
t~  and  u ,  »  and  8  decay  modes  of  K  meson  decays  have 
been  observed.  The  percentage  of  nuclear  reactions 


»  838 
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•  • 


among  the  events  with  one  charged  secondary  was  found 
to  be  about  20%.  The  mean  lifetime  of  the  K  was  found 
-8 

to  be  1.50  x  10  sec  with  uncertainty  of  +0.45  and 
-8  _ 

-0.30  x  10*  sec.  Three  t~  events  were  observed  and 
a  mass  494.4  ±  1.2  mev  was  obtained.  (Contractor's 
abstract,  modified) 


UPP.04:004 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

(RADIOACTIVE  ISOTOPE  PROJECT]  Technical  rept. 
Sept.  1,  1957-Sept.  1,  1958,  lv.  incl.  diagrs.  tables,  refs. 
(AFOSR-TN-58-1077)  (AF  61(052)13,  phase  A) 

AD  207456;  PB  150694  Unclassified 

A  resumfe  is  presented  of  the  experimental  work  pre¬ 
viously  performed  under  contracts  AF  61(514)1015  and 
AF  61(052)13,  phase  A  on  antiproton  experiments  and 
K  interactions.  Included  are  a  series  of  reports  Issued 
under  these  contracts:  Antiprotons  In  Nuclear  Emul¬ 
sions  (item  no. UPP. 03:008),  Interactions  in  Flight 
(item  no.  UPP. 04:002),  Emission  of  Charged  r  i  fi  from 
K  -proton  Capture  in  Nuclear  Emulsions  (Item  no. 
UPP.04-.014),  Decay  Modes  and  Liletimc  of  Negative 
Heavy  Mesons  (item  no.  UPP.04:003),  and  Antiproton 
Interaction  Cross  Sections  (AFOSR-TN-59-412). 


UPP.04:005 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

(RADIOACTIVE  ISOTOPE  FROJECT]  Technical  rept. 
Sept.  1,  1957-Aug.  31,  1958,  lv.  Incl.  illus.  diagrs. 
tables,  refa.  (AFOSR-TN-58-1078)  (AF  61(052)13, 
phases  B  and  C)  AD  207457  Unclassified 

The  status  of  the  research  accomplished  under  phases 
B  and  C  of  contract  AF  61(052)13  during  the  period 
Sept.  1,  1957  to  Aug.  31,  1958  is  reported.  Phase  B  In¬ 
cludes  research  to  measure  radiations  from  radioiso¬ 
topes  of  high  specific  activity  by  means  of  8-  and  y-ray 
spectrometers.  The  following  reports  are  included: 

Contributions  to  the  Decay  of  Tb160  to  Dy1  °  (item  no. 


UPP.04.013),  On  Helicityof  Neutrinos  (item  no. 

UPP.0-1  Oil),  Decay  of  Eu^Zw  (item  no.  UI  P.04  010), 
Evidence  for  the  P re.sence  of  E0  in  Direct  Competition 
with  Ml  and  K2  (item  no.  UPP. 04:006),  Measurements 
on  the  v  V  Dependence  of  the  Beta-Circulariy  Polarized 


Gamma  Correlation  in  Co  Using  a  Magnetic  Lens 
Spectrometer  (Item  no.  UFP.04  015),  Atomic  Beam 
Measurements  (item  no.  UPP. 04:012),  Transitions  In 

199  199 

lfg  Following  the  Decay  of  Au  (item  no.  UPP.04: 

198  198 

007),  Some  Features  of  the  Decay  of  Au  to  Hg 
(item  no.  Ul-P.04.018),  Atomic  Beam  Resonance  Ap- 
p. i ratu. v  With  Six- Pole  Magnets  for  Radioactive  Isotopes 


UPP.04-.004  -  UPP.04-.007 


(item  no.  UPP. 04:009).  Phase  C  includes  research  for 
building  an  x-ray  spectrometer  for  studying  small 
angle  scattering  of  point  focusing,  monochromatic  radi¬ 
ation.  The  following  reports  are  included:  Point  Focus¬ 
ing  for  Studying  Small-Angle  Scattering  of  X-Ra,  s 
(item  no.  UPP. 04:016),  and  Small-Angle  Scattering  of 
X-Rays  (item  no.  UPP.04-.of7y! 


UPP. 04:006 

Uppsala  U.  Inst,  of  Phy3ics  (Sweden). 

EVIDENCE  FOR  THE  PRESENCE  OF  E0  IN  DIRECT 
COMPETITION  WITH  Ml  AND  E2,  by  T.  R.  Gerholm 
and  B.  G.  Pettersson.  [1958]  9p.  Incl.  tables,  refs. 

(Bound  with  its  AFOSR-TN-58-1078;  AD  207457) 
(Sponsored  Jointly  by  Air  Force  Office  of  Scientific 
Research  under  [AF  61(052)13,  phases  B  and  C]  and 
Swedish  Atomic  [Committee])  Unclassified 

Also  published  In  Phys.  Rev.,  v.  110:  1119-1122,  June  1, 
1958. 

Gamma-electron  and  electron-gamma  angular  directional 
correlation  measurements  have  been  obtained  for  the 

196 

334.0  -  356.5  kev  cascade  in  Pt  using  a  beta-spectrom¬ 
eter  and  a  Nal(Tl)  scintillation  detector.  The  result  ob¬ 
tained  for  the  A^  term  in  the  gamma-electron  case  is  in 

agreement  with  earlier  gamma-gamma  measurements  by 
Steffen.  The  electron- gamma  term  gives  evidence 

for  admixtures  due  to  electric  monopole  internal  con¬ 
version  as  predicted  by  Church  and  Weneser.  (Contrac¬ 
tor’s  abstract 


UFP.04:007 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

1 99 

TRANSITIONS  IN  Hg  FOLLOWING  THE  DECAY  OF 
199 

Au  ,  by  G.  BIckstrSm,  O.  Bergman,  and  J.  Burde. 
[1958]  (13)p.  Incl.  diagrs.  tables,  refs.  (Bound  with  Its 
AFOSR-TN-58-1078;  AD  207457)  [AF  61(052)13,  phases 
B  and  C)  Unclassified 

Published  in  Nuclear  Fhys.,  v.  7.  263-275,  June  1958. 

199 

The  energies  of  the  three  y-lir.es  In  Hg  have  been 
measured  on  an  absolute  energy  scale  using  an  Iron- 
free  dojbh  focusing  spectrometer.  The  atomic  binding 
energy  was  also  absolutely  determined.  Relative  L- 
subshell  conversion  intensities  were  found  to  yield  ac¬ 
curate  information  on  the  multipolarity.  Relative  M- 
shell  conversion  coefficients  were  compared  with  theory. 
Partial  transition  probabilities  were  computed,  and  the 
effect  of  1-forbiddeness  was  studied.  (Contractor's 
abstract; 
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UPP.04:008  -  UPP.04:013 


UPP.04:008 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

PROTONIC  E-DECAY  WITH  AN  ASSOCIATED  ELEC¬ 
TRON  PAIR,  by  A.  G.  Ekspong  and  S.  Nilsson.  [1958] 
[3]p.  incl.  diagr.  table.  (AF  61(052)13,  phase  A] 

Unclassified 

Published  In  Phys.  Rev.  Letters,  v.  1:  36-38,  July  1. 
1958. 

An  unusual  example  of  protonic  E-decay  with  an 
associated  electron  pair  is  reported.  The  event  is 
direct  evidence  of  the  in  the  E  +  p  decay  but  the  ex¬ 
planation  in  terms  of  the  alternative  Dalitz  mode  of  de¬ 
cay  of  the  ir°  is  not  entirely  satisfactory.  Various  possi¬ 
bilities  for  the  decay  mode  are  considered. 


UPP.04:009 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

ATOMIC  BEAM  RESONANCE  APPARATUS  WITH  SIX- 
POLE  MAGNETS  FOR  RADIOACTIVE  ISOTOPES,  by 
1.  Lindgren.  [1958]  16p.  incl.  illus.  diagrs.  refs. 

(Bound  with  its  AFOSR-TN-58-1078;  AD  207457)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  [AF  61(052)13,  phases  B  and  C]  and  Swedish 
Atomic  Committee)  Unclassified 

Also  published  In  Nuclear  Instruments,  v.  3:  1-16,  July 
1958. 

The  principles  of  the  construction  design  and  of  calcu¬ 
lations  for  the  maximizing  of  the  intensity  of  an  atomic 
beam  resonance  apparatus  with  focusing  six-pole  mag¬ 
nets  for  measurements  jf  spins  and  magnetic  moments 
of  radioactive  nuclei  is  presented.  The  effective  solid 
angle,  averaged  over  the  velocity  distribution  of  tne 

beam,  has  been  calculated  to  be  about  3  x  10  4  steradians 
in  a  typical  case,  which  is  one  order  of  magnitude  larger 
than  can  be  obtained  by  the  convenUonal  method.  The 
apparatus  has  been  used  for  measurements  on  four 
radioacUve  bismuth  isotopes  which  has  been  reported 
in  Nuclear  Phys.,  v.  9:  44,  Nov.  1958.  (Contractor's 
abstract,  modified) 

UPP. 04-010 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

DECAY  OF  Eu152m,  by  1.  Marklund.  [1958]  [7]p.  incl. 
diagr.  tables,  ref*.  (Bound  with  its  AFOSR-TN-58- 
1078;  AD  207457)  [AF  Sl(052)lS,  phases  B  and  Cj 

Unclassified 

Also  published  in  Nuclear  Phys.,  v,  9-.  83-87,  Nov,  1958. 

152 

The  decay  of  the  metastable  state  of  Eu  with  a  half- 


152  152 

life  of  9.2h  into  8m  and  Gd  has  been  investigated 
by  means  of  coincidence  experiments.  The  gamma 
energies  and  intensities  are  measured  with  a  crystal 
spectrometer  and  a  double  focusing  iron  yoke  spectrome- 

152 

ter.  A  three  level  decay  scheme  to  Gd  and  a  four 
152 

level  decay  scheme  to  Sm  are  presented. 


UPP. 04:011 

Uppsala  U.  Inst  of  Physics  (Sweden). 

ON  HELICITY  OF  NEUTRINOS,  by  1.  Marklund  and 

L.  A.  Page.  [1958]  [10]p.  incl.  diagrs.  refs.  (Bound 

with  its  AFOSR-TN-58-1078;  AD  207457)  [AF  61(052)- 
13,  phases  B  and  C]  Unclassified 

Also  published  in  Nuclear  Phys.,  v.  9:  88-93,  Nov.  1958. 

In  order  to  determine  the  helicity  of  neutrinos,  measure¬ 
ment  was  made  of  the  sign  and  magnitude  of  polarization 
of  y-rays  emitted  in  opposite  direction  to  the  neutrinos. 
The  963  kev  y-ray  following  electron-capture  by 

Eu152m  is  thus  measured  to  be  80  *  30%  circularly 
polarized  with  negative  helicity.  This  result  is  in  agree¬ 
ment  with  the  measurement  and  conclusion  by  Goldhaber 
that  the  emitted  neutrino  has  negative  helicity,  or,  p  *  -1, 
in  this  orbital  electron  capture.  (Contractor's  abstract) 

UPP.04:012 

(Uppsala  V.  Inst,  of  Physi~s  (Sweden*] 

ATOMIC  BEAM  MEASUREMENTS,  by  1.  Lindgren  and 

M.  Johansson.  [1958]  2p.  incl.  table.  (Bound  with  its 

AFOSR-TN-58-1078;  AD  207457)  [AF  6l(o52)lS,  phases 
B  and  C]  Unclassified 

Partial  results  are  reported  on  the  use  of  a  six- pole 
focusing  atomic  beam  resonance  apparatus  for  the 
measurement  of  nuclear  spins,  magnetic  dipole  moments 
and  electric  quadrupole  moments  of  6  Bi  isotopes.  Ex- 
201 

periments  on  T1  <-re  in  progress,  and  the  spin  of  this 
isotope  has  been  reported  as  *  .  (See  item  no.  UPP.04- 
009  and  Nuclear  Physics,  v.  9:  44,  Nov.  1958.) 

UPP. 04:013 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

CONTRIBUTIONS  TO  THE  DECAY  OF  Tb160  TO  Dy‘®°, 
by  G.  Bickatrom.  J.  Lindskog  and  others.  [1958]  [12]p. 
incl.  diagrs.  tables.  (Bound  with  its  AFOSR-TN-58- 
1078;  AD  207457)  [AF  61(052)13,  phases  B  and  C] 

Unclassified 

Also  published  in  Ark.  Fys.,  v.  15:  121-129,  1959. 

A  reinvestigation  of  the  internal  conversion  spectrum 
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•  • 


and  the  photoelectron  spectrum  of  the  decay  of  Tb 

into  Dy1®0  has  been  carried  out  by  means  of  an  (e,e) 
coincidence  spectrometer.  Three  new  transitions  in 
the  energy  range  from  1115  to  1312  kev  have  been 
discovered.  Energy  levels  at  1399  and  1199  kev  have 
been  considered  in  order  to  account  for  these  transitions. 


UPP.04:014 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

EMISSION  OF  CHARGED  I  +  H  FROM  K" -PROTON 
CAPTURE  IN  NUCLEAR  EMULSIONS,  by  S.  Nilsson 
and  A.  Frisk.  [1958]  [I2]p.  lncl.  diagrs.  table.  [AF  61- 
(052)13,  phase  A]  Unclassified 

Published  in  Ark.  Fys.,  v.  14:  303-314,  1958 

A  group  of  100  two-prong  stars  from  the  reaction 
Ktp  -1*»  have  been  analyzed  and  52  of  these  events 
were  found  to  be  compatible  with  captures  on  bound  and 
free  protons.  A  comparison  between  the  experimental 
and  expected  hyperon  energy  distribution,  using  a  de¬ 
generate  Fermi  gas  model  of  the  nucleus,  gives  a  best 
fit  for  an  an  attractive  real  I-nuclear  potential  of  25 
mev.  An  average  Coulomb  potential  of  the  capturing 
nucleus  of  8*2  mev  is  deduced.  The  fraction  of  zero 
prong  I  -stars  is  0.66  *  0.10.  The  I  - mass  has  been 
found  to  be  1196.7  *  0.6  mev  from  three  K  capture 
events  on  free  protons.  (Contractor's  abstract,  modi¬ 
fied) 


UFP.04-,015 

Uppsala  U.  Inst,  of  Physics  (Sweden). 

MEASUREMENTS  ON  THE  v/c-DEPENDENCE  OF 
THE  BETA-CERCULARLY  POLARIZED  GAMMA  COR¬ 
RELATION  IN  Co60  USING  A  MAGNETIC-LENS  SPEC¬ 
TROMETER,  by  L.  A.  Fage,  R.-C.  Pettersson,  and  T. 
Llndqvist.  [19581  [6lp.  lncl.  diagrs.  (Bound  with  its 
AFOSR-TN-58- 1078;  AD  207457)  [AF  6l(052]l3,  phases 
B  and  C]  <; ■'classified 

A  v-c  coincidence  apparatus  has  been  uaed  for  meas¬ 
urements  on  the  v/c  dependence  of  the  correlation  be¬ 
tween  e  and  circularly  polarized  y  rays.  In  this  way 
the  beta  momentum  has  been  rigorously  defined  by  means 
of  a  magnetic -lens  spectrometer  rather  than  relying  on 
pulse  height  discrimination.  The  experimental  results 
whici  indicate  a  constant  33%  ri»Sit  circular  polarization 
for  all  values  of  v/c  are  in  rather  sharp  disagreement 
with  the  predicted  linear  depe  idence  of  the  polarization 
on  v/c  given  as  0.33  v/c  at  180'. 


UPP. 04:014  -  UPP.04;018 


UPP.04:016 

[Uppsala  U.  Inst,  of  Physics  (Sweden).] 

POINT  FOCUSING  APPARATUS  FOR  STUDYING  SMALL- 
ANGLE  SCATTERING  OF  X-RAYS,  by  K.  Siegbahn. 

[1958]  f9]p.  lncl.  illus.  diagrs.  (Bound  with  its  AFOSR- 
TN-58-1078;  AD  207457)  [AF  61(052)13,  phases  B  and 
C]  Unclassified 

Published  in  Ann.  Acad.  Regiae  Scientiarum  Upsaliensls, 
v.  2:  102-110,  195B. 

An  x-ray  spectrometer  which  is  used  to  study  the  small 
angle  diffraction  has  been  developed  by  the  use  of  a  pair 
of  spherically  bent  crystals.  The  spectrometer  is  used 
at  large  Bragg  angles  so  that  the  spherical  surface  ap¬ 
proximates  a  toroidal  surface  which  would  produce  a 
true  point  focus.  Large  dispersion  and  low  anastigmatic 
abberation  are  possible  for  the  monochromatic  beam. 
Preliminary  diffraction  studies  have  been  carried  out 
on  polystyrene  latex  particles. 


UPP.04-.017 

[Uppsala  U.  Inst,  of  Physics  (Sweden).] 

SMALL-ANGLE  SCATTERING  OF  X-RAYS,  by  G. 
Wassberg  and  K.  Siegbahn.  [1958]  15p.  lncl.  illus. 
diagrs.  tables,  refs.  (Bound  with  its  AFOSR-TN-58- 
1078;  AD  207457)  [AF  61(052)13,  phases  B  and  C] 

Unclassified 

Published  in  Ark.  Fys.,  v.  14:  1-15,  1958. 

The  construction  and  use  of  an  x-ray  spectrometer 
which  employs  two  spherically  bent  crystals  is  described. 
The  spectrometer  has  achinved  anastigmatic  two- 
dimensional  focusing  of  the  monochromatic  beam  and 
has  reduced  the  exposure  time  as  compared  with  previous 
spectrometers  thus  making  possible  the  study  of  scatter¬ 
ing  at  small  angles.  The  theory  of  scattering  at  small 
angles  of  x-rays  from  single  spherical  particles  and 
agglomerates  of  spherical  particles  is  presented.  Ex¬ 
perimental  results  of  scattering  from  polystyrene  latex 
particles  of  size  3400A  are  found  to  deviate  from  expected 
results  in  the  positioning  of  the  first  few  diffraction 
maxima. 


UPP.04-,018 

Uppsala  U.  Inst,  of  Physics  (9weden). 

198 

SOME  FEATURES  OF  THE  DECAY  OF  Au  TO 
196 

Hg  ,  by  G.  BlckstrOm  and  O.  Bergman.  [1958]  (5]p. 
incl.  diagrs.  (Bound  with  its  AFOSR-TN-58- 1078; 

AD  207457)  [AF  61(052)13,  phases  B  and  C] 

Unclassified 
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UTA.01:008  -  UTA.01:011 


Published  in  Ark.  Fys.,  v.  13:  393  -  397,  1958. 

198 

It  is  found  that  Hg  emits  gamma  rays  of  energies 
0.67575  mev  and  1.0875  mev  in  decaying  from  its 
second  excited  state.  A  splitting  of  this  state,  which 
has  recently  been  reported  elsewhere,  is  not  observed. 
The  0 -branching  to  a  state  at  1.000  mev,  observed  in 
198 

the  decay  of  metastable  T1  is  shown  to  be  weaker 
than  theoretically  expected.  (Contractor's  abstract) 

UTA. 01:008 

Utah  U.  Dept,  of  Electrical  Engineering,  Salt  Lake  City. 

A  VECTOR  ANALYSIS  OF  A  SOLENOID- TYPE  ELEC¬ 
TROMAGNETIC  ACCELERATOR,  by  B.  E.  Bona  and  L. 
D.  Harris.  May  1957,  37p.  lncl.  illus.  diagrs.  tables, 
refs.  (Technical  rept.  no.  8)  (AFOSR-TN-57-292) 

(AF  18(600)1217)  AD  132363  Unclassified 

An  analysis  is  presented  of  a  one-stage  or  single- 
solenoid  accelerator.  The  solenoid-type  accelerator 
consists  of  a  hollow  coil  in  which  a  conducting  projec¬ 
tile  14  placed,  Energy  Is  supplied  tv  the  solenoid  Ly 
discharging  a  capacitor  bank  through  it.  The  voltages 
induced  in,  and  the  forces  acting  on  the  projectile  are 
analyzed  from  a  vector  approach.  To  simplify  the  anal¬ 
ysis,  the  projectile  is  thought  of  as  being  a  single  loop 
conductor.  The  current  in  the  projectile  is  eliminated 
from  a  set  of  parametric  equations,  and  a  second-ot¬ 
ic  r  differential  equation  In  velocity  results.  A r  ap¬ 
proximate  solution  to  this  equation  is  obtained  for  2 
values  of  projectile  resistance.  A  picture  of  an  accel¬ 
erated  projectile  Is  shown  for  establishing  the  validity 
of  the  differential  equation.  The  maximum  obtainable 
velocity  from  the  solenoid-type  accelerator  is  a  function 
of  the  circuit  frequency  and  of  the  projectile  length. 

The  inductance  of  the  solenoid  and  Che  capacitance  of 
the  energy  source  are  more  important  parameters  than 
the  projectile  length.  The  temperature  rise  which  oc¬ 
curs  in  the  projectile  seriously  limits  the  possibility 
ol  eu»,strucUng  such  a  high  velocity  accelerator. 


be  considered  semi-infinite.  A  correlation  between 
crater  volume,  depth,  and  cross-sectional  area  to  the 
energy  and  momentum  of  the  pellet  and  parameters  of 
the  different  metals  is  presented.  The  volume  of  a 
crater  produced  by  a  high-velocity  pellet  of  the  same 
material  was  found  to  be  directly  proportional  to  the 
kinetic  energy  of  the  pellet.  The  penetration  varied 
linearly  with  the  velocity  over  the  velocity  range  and 
materials  investigated.  This  relationship  is  compared 
with  the  one  suggested  by  Huth  (Jour.  Appl.  Mechanics, 
v.  64:  65,  Mar.  1957).  Results  showed  that  the  area  of 
the  crater  is  directly  proportional  to  the  kinetic  energy 
of  the  pellet  for  the  metals  listed  over  the  energy  range 
under  consideration. 


UTA.01-.010 

Utah  U.  Dept,  of  Electrical  Engineering,  Salt  Lake  City. 

PROJECTILE  DECELERATION  BY  ELECTROMAGNETIC 
FIELDS,  by  L.  D.  Harris  and  L.  E.  Jenkins.  May  1957, 
43p.  incl.  diagrs.  tables.  (Technical  rept.  no.  10) 
(AFOSR-TN-57-294)  (AF  18(600)1217)  AD  132365 

UnclissllUd 

A  comprehensive  statement  of  the  general  theory  of 
decelerating  projectiles  with  electromagnetic  fields  is 
followed  by  a  detailed  analysis  of  the  individual  compo¬ 
nents  that  contribute  t~  the  retarding  force.  An  experi¬ 
mental  verification  was  made  ol  calculations  of  the  re¬ 
tarding  forces  o«i  a  50 -rad  machine  gw  lullrt  tired 
through  a  0.073-m-long  solenoid,  with  a  0.009-m  radius, 
the  solenoid  consisted  of  90  turns  wou^i  in  2  layers. 
Almost  a  5000-amp  current  was  flowing  through  the 
solenoid  when  the  projectile  was  passing  through.  The 
calculations  indicate  a  deceleration  of  28  m/sec,  while 
the  tests  resulted  In  a  deceleration  of  an  average  of 
43  m/sec.  This  represents  a  3.21:  deceleration  accord¬ 
ing  to  calcula‘;ons  and  a  4.2%  deceleration  according  to 
test  results. 


UTA.0L011 


UTA.OLOOP 


Utah  U.  Dept,  of  Electrical  Engineering,  Salt  Lake  City. 


Utah.  U.  Dept,  of  Electrical  Engineering,  Sa't  Lake  City. 

AN  INVESTIGATION  Ol  CRATEIcS  FORMED  BY  HIGH 
VELOCITY  PELLETS,  by  W.  S.  Partridge,  H.  B. 
VanFleet,  and  C.  R.  Whited.  May  1657,  45p.  lncl.  Illus. 
refs.  (Technical  rept.  no.  9)  (AFOSH-TN-57-293) 

(AF  18(600)1217)  AD  132364  Unclassified 

High-velocity- impact  studies  were  conducted  in  which 
Zn,  Sn.  Cu.  Pb,  Al,  and  Fe  spheres  were  accelerated 
to  velocities  of  0.75  to  2.25  km  /sec  and  then  impacted 
normally  upon  targets  of  the  same  material.  Condi¬ 
tions  were  maintained  so  that  the  pellet  lost  no  mass 
before  striking  the  target.  The  target  mass  was  large 
in  comparison  with  that  of  the  pellet  so  that  they  could 


LADDER  AND  SIMILAR  NETWORKS  USED  FOR  PRO¬ 
JECTILE  ACCELERATION  BY  ELECTROMAGNETIC 

METHODS,  toy  1..  D.  Marne  and  D.  S.  Humphtrys.  May  19  9 

1957,  77p.  incl.  illus.  diagrs.  tables.  (Technical  rept.  - —  — — - - -  - 

no.  11)  ( A FOSR-TN- 57-301)  (A  F  18(600)1217)  | 

AD  132372  Unclassified 

The  efficiency  of  the  electromagnetic  acceleration  of 
projectiles  can  be  Increased  by  using  2  stages  of  accel¬ 
eration.  Tie  first  accelerator  consists  of  a  large  ca¬ 
pacity,  high-voltage  condenser  which  discharges  through  £99 
a  very  low  inductance  coil.  Tie  charging  currents  in  the 
coil  produce  eddy  currents  in  the  pellet  which  react  V-\  •  • 

with  the  radial  component  of  the  flux  to  produce  the  ac-  .• 

cele rating  force.  With  a  2-stage  accelerator  the  current  * 
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in  the  second  coil  must  be  zero  (or  very  smaii)  untii 
the  peiiet  reaches  its  center,  at  which  point  the  current 
must  build  up  rapidly  to  provide  another  stage  of  accel¬ 
eration.  The  period  of  zero  current  in  the  second  coll 
Is  called  the  time  delay;  its  magnitude  depends  upon  the 
speed  of  the  pellet  and  the  distance  it  must  travel.  A 
simple  2-mesh  RC  circuit  and  a  multipie-mesh  ladder 
network  are  theoretically  and  experimentally  investi¬ 
gated  for  the  current  configurations  and  possible  delays 
produced.  Results  indicate  that  (1)  a  basic  ?•  mesh  cir¬ 
cuit  is  practical  for  velocities  about  twice  those  pres¬ 
ently  available,  (2)  a  modification  of  the  basic  circuit 
(a  coil  is  tightly  coupled  tc  the  first  accelerating  coii 
after  being  added  to  the  shunt  leg  in  series  with  the  sec¬ 
ond  capacitor)  would  provide  a  time  deiay  more  com¬ 
patible  with  present  velocities,  and  (3)  the  ladder  can  be 
used  when  extremely  high  velocities  are  obtained  al¬ 
though  at  slow  speeds  it  is  very  expensive  and  ineffi¬ 
cient. 


UTA. 01:012 

Utah  U.  Dept,  of  Electrical  Engineering,  Salt  Lake  City. 

A  MULTI-STAGE  ELECTROMAGNETIC  ACCELERA¬ 
TOR  MODEL,  by  A.  S.  Jones  and  L.  D.  Harris.  Sept. 
1957,  30p.  lnci.  iiius.  diagrs.  refs.  (Technical  rept. 
no.  12)  (A  FOSR-TN- 57-551)  (AF  18(600)1217) 

AD  136535  Unclassified 

A  multi-stage  electromagnetic  accelerator  was  made 
from  a  number  of  short  solenoid  coils  spaced  axially 
along  a  plastic  tube  running  through  their  centers.  The 
projectile  used  was  a  hollow  aluminum  cylinder  whose 
length  was  slightly  less  than  one  half  the  length  of  the 
coil.  An  electronic  system  discharged  a  capacitor  into 
each  coii  at  the  appropriate  time.  The  frequency  of  the 
current  in  each  coil  was  varied  while  the  e-.ergy  sup¬ 
plied  to  the  coll  was  held  constant.  It  was  found  that 
each  stage  had  an  optimum  frequency  for  maximum 
transfer  of  energy  to  the  projectile.  If  each  stage  oper¬ 
ated  at  its  own  optimum  frequency,  the  efficiency  of 
conversion  of  stored  electrical  energy  to  kinetic  energy 
in  the  projectile  was  the  time  for  each  stage.  This  ef¬ 
ficiency  was  found  to  be  slightly  less  than  five  per  cent. 
(Contractor's  abstract) 


UTA.0i:013 

[Utah  U.  Dept,  of  Electrical  Engineering,  Salt  Lake  City.] 

SOME  NEW  DATA  ON  HIGH-SPEED  IMPACT  PHE¬ 
NOMENA,  by  J.  H.  Huth,  J.  S.  Thompson,  and  M.  E. 
Valkenburg.  [1957]  (4)p.  inci.  diagrs.  [AF  18(600)- 
1217]  Unclassified 

Presented  at  annual  meeting  oi  the  Amer.  Soc.  Mech. 
Engineers,  New  York,  Nov.  25-30,  1956. 


UTA  01:012  -  UTA.01-.015 


Published  in  Jour.  Appi.  Mech.,  v.  24:  65-68,  Mar.  1957. 

A  summary  is  presented  of  some  recent  experimental 
work  aimed  at  evaluating  the  role  of  various  physical 
parameters  in  high-speed  impact  phenomena.  It  is 
shown  that  penetration  into  thick  targets  by  projectiles 
of  the  same  material,  for  certain  common  metais,  can 
be  expressed  approximately  through  a  single  reiation- 

1  4 

ship  of  the  form  (p/d)  «  2.5(V/c)  *  in  a  range  of  about 
0.1  5  (V/c)  5  1.0.  Here  p  represents  penetration 
(crater  depth)  measured  from  the  initial  target  surface, 
d,a  characteristic  dimension  of  the  projectile,  and  V, 
the  Impact  velocity,  c  is  the  "sonic"  velocity  In  the  pro- 
tec  tile  and  target  material  as  expressed  by  the  formula 
c  -  V  E/p,  where  E  is  Young’s  modulus  and  P  the  density. 
Experimental  resuits  are  given  for  steel,  aluminum, 
brass,  lead,  magnesium,  and  a  magnesium-lithium  ai- 
ioy.  (Contractor’s  abstract) 


UTA.01:014 

Utah  U.  [Dept,  of  Electrical  Engineering]  Sait  Lake  City. 

THE  COIL  TYPE  OF  ELECTROMAGNETIC  ACCELER¬ 
ATOR,  by  L.  D.  Harris.  [1957]  [5]p.  inci.  lllus.  diagr. 
table.  [AF  18(600)1217]  Unclassified 

Published  in  Proc.  Second  Hyperveiocity  and  Impact  Ef- 
fects  Symposium,  Washington,  D.  C.  (May  22-24,  1957), 
Washington,  Naval  Research  Lab.,  v.  1:  163-167,  Dec. 
1957. 

An  analysis  is  presented  of  the  quantity  of  energy  trans¬ 
ferred  from  the  accelerating  coil  of  gun  to  the  peiiet 
projectile  in  terms  of  the  coll  current,  peiiet  Inductance 
and  the  mutual  inductance  of  the  system.  An  experimen¬ 
tal  singie-stage  electromagnetic  gun  has  been  construct¬ 
ed  which  is  capable  of  accelerating  a  4.5  gm  aluminum 
peiiet  to  a  final  velocity  of  200  m/sec.  A  projection  of 
system  changes  required  to  build  a  gun  which  would  pro¬ 
duce  10  km/sec  particles  is  given. 


UTA. 01:015 

Utah  U.  (Dept,  of  Eiectricai  Engineering]  Sait  Lake  City. 

HIGH-VELOCITY  IMPACT  STUDIES  AT  THE  UNIVERSI¬ 
TY  OF  UTAH,  by  W.  S.  Partridge.  [1957]  [i6]p.  inci. 
iiius.  diagrs.  table,  refs.  (AF  18(600)1217) 

Unclassified 

Published  in  Proc.  Second  Hyperveiocity  and  Impact  Ef¬ 
fects  Symposium,  Washington,  D.  C.  (May  22-24,  1957), 
Washington,  Navai  Research  Lab.,  v.  i:  93-108,  Dec. 
1957. 

A  survey  is  presented  of  (i)  the  interaction  of  hyperve¬ 
iocity  pellets  and  the  atmosphere;  and  (2)  the  factors 
affecting  the  crater  formation  in  targets  which  have  the 
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same  composition  as  the  pellets.  The  ionization  inten¬ 
sity  and  the  time  delay  in  the  occurrence  ol  the  ioniza- 
tiur  have  beer.  stKUod  a*  a  finctlon  cl  the  pellet  velocity. 
Hie  ablation  ol  material  from  the  pellet  has  been  studied 
•>s  a  function  of  distance.  The  impact  studies  include: 
measurements  of  the  ratio  of  crater  area  to  pellet  area 
as  a  function  of  impact  velocity,  In  the  case  of  wax  par¬ 
ticles  which  have  velocities  above  the  velocity  of  sound 
propagation  in  the  wax;  the  study  of  the  relationship  be¬ 
tween  crater  volume  and  particle  energy;  the  relation¬ 
ship  between  crater  volume  per  unit  particle  energy  and 
a  strength  parameter  of  the  material;  the  penetration  of 
the  pellet  as  a  function  of  the  velocity;  and  the  variation 
of  the  crater  volume  per  unit  energy  as  a  function  of 
tin-lead  composition. 


UTA.01:016 

Utah  U.  [Dept,  of  Electrical  Engineering]  Salt  Lake  City. 

SIMILARITIES  BETWEEN  LUNAR  AND  HIGH  VELOCI¬ 
TY  IMPACT  CRATERS,  by  H.  B.  Van  Fleet  and  W.  S. 
Partridge.  [1958]  5p.  illus.  diagr.  (AFOSR-TN-58-27) 
(AF  18(600)1217)  AD  148066  Unclassified 

Also  published  in  Astrophys.  Jour.,  v.  128:  416-419, 

Sept.  1058. 

Craters  formed  by  firing  small  spherical  pellets  of 
metal  and  wix  into  targets  of  the  same  material  at  ve¬ 
locities  up  to  5  km/sec  exhibit  many  of  the  characteris¬ 
tics  observed  in  lunar  craters.  The  following  similari¬ 
ties  between  lunar  and  high-velocity  craters  have  been 
noted:  (1)  the  material  in  the  crater  lip  and  in  the  raised 
portion  of  the  surface  around  the  crater  itself  is  approx¬ 
imately  equal  to  the  volume  cl  material  removed  In 
forming  the  crater;  (2)  a  system  of  rays  resembling 
lace-work  and  extending  outward  from  the  crater  has 
been  observed  and  postulated  to  be  made  up  of  fragments 
thrown  from  the  crater  at  the  time  of  Impact;  <3)  a 
wrinkled  appearance  observed  around  metal  targets  and 
attributed  to  slippage  of  crystal  planes  in  the  solid  ma¬ 
terial  resembles  very  closely  the  surface  surrounding 
some  lunar  craters.  Other  phenomena  characteristic  of 
lunar  craters  and  reproducible  by  high-speed  pellets 
are  craters  occurring  in  pairs  and  others  with  central 
peaks  By  varying  the  pellet  shape,  the  target  material, 
and  the  impact  velocity,  it  is  possible  to  duplicate  almost 
any  crater  shape  observed  on  the  moon. 


UTA.01.017 

Utah  U.  Dept,  of  Electrical  Engineering,  Salt  Lake  City. 

HIGH  VE1XX1TY  IMPACT  CRATERS  IN  LEAD- TIN 
ALLOYS,  by  H.  B.  Van  Fleet,  C.  R.  Whited,  and  W.  S. 
Partridge.  Jan.  1958  [46]p.  incl.  illus.  diagrs.  tables. 
(Technical  rept.  no.  13)  (AFOSR-TN-58-28)  (AF  18- 
(600)1217)  AD  148067  Unclassified 


Impact  phenomena  have  beer,  investigated  for  the  lead- 
tin  alloys  by  firing  3/16  in.  spherical  pellets  from  an 
ex;jerirr trial  yn  at  velocities  up  tc  2.2  Var./sec  lube  tar¬ 
gets  which  were  large  compared  to  the  resultant  craters. 
The  pellets  and  targets  were  of  the  same-lead-tin  com¬ 
position  in  all  cases.  Quantitative  data  for  the  volume, 
diameter,  and  depth,  along  with  the  mass  and  velocity  of 
the  impinging  pellet  were  obtained  for  each  crater.  Cor¬ 
relation  has  been  made  between  the  crater  parameters 
and  various  functions  of  the  pellet  mass  and  velocity  for 
the  following  samples:  100%  Pb;  90%  Pb,  10%  Sn;  ...;  10% 
Pb,  90%  Sn;  100%  Sn.  (Contractor's  abstract) 


UTA.01.018 

Utah  U.  [Dept,  of  Electrical  Engineering]  Salt  Lake  City. 

MEASUREMENT  OF  SONIC  VELOCITY  IN  WAX  CYLIN¬ 
DERS,  by  W.  G.  Clay  and  W.  S.  Partridge.  [Dec.  1957] 
[2]p.  incl.  diagrs.  (AFOSR-TN-58-65)  (AF  18(600)1217) 
AD  148108  Unclassified 

Also  published  in  Jour.  Acoust.  Soc.  Amer.,  v.  30:  151, 
Feb.  1958. 

The  velocity  of  propagation  of  a  low  pressure  audio  wave 
has  bam  measured  as  a  funeben  cf  the  tuny* nature  :f 
wax  cylinder  sample  over  a  small  temperature  range 
near  room  temperature.  A  linear  relationship  between 
the  sound  velocity  and  temperature  is  observed. 


UTA.01:019 

Utah  U.  [Dept,  of  Electrical  Engineering]  Salt  Lake  City. 

WAX  MODELLING  STUDIES  OF  HIGH-VELOCITY  IM¬ 
PACT  IN  WAX,  by  W.  S.  Partridge  and  W.  G.  Clay. 
[1958]  [16]p.  Incl.  Illus.  diagr*.  (AFOSR-TN-58-121) 
lAF  18(600)12171  AD  152029  Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  29:  939-942, 

June  1958.  (Title  varies) 

Penetration  of  wax  pellets  into  wax  targets  was  found 
to  vary  linearly  with  the  cube  root  of  the  pellet  mass 
and  the  pellet  velocity  up  to  velocities  in  excess  of  twice 
the  sonic  velocity  in  the  wax  target.  The  crater  area 
varies  directly  as  the  impact  velocity,  but  there  is  a 
marked  Increase  in  the  constant  of  propori.onality  above 
the  target  sonic  velocity.  The  volume  of  thv  crater  per 
unit  energy  of  the  pellet  was  found  to  be  2.23  x 
-8  3  , 

10  m  /joule  for  the  lower  velocity  range  and  above  the 
target  sonic  velocity  the  value  was  found  to  be  2.75  x 
-8  3 

10  m  /Joule.  It  was  observed  that  a  Urge  patt  of  the 
crater  volume  is  created  by  deformation  of  the  arget 
material  and  that  only  a  small  part  is  due  to  ejection  of 
the  target  material.  (Contractor's  abstract) 
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UTA.01-.020 

Utah  U.  [Dept,  of  Electrical  Engineering]  Salt  Lake  City. 

CRATER  FORMATION  IN  METALLIC  TARGETS.  PART 
B.  LEAD  TIN  ALLOYS,  by  W  S.  Partridge,  H.  B. 

Van  Fla*,  and  C.  B » WMtpd.  [1H58]  [2]p  incL  dUgr* 
tables.  (AFOSR-TN-58-1831  (AF  18(600)1217) 

AD  152216  Unclassified 

Published  to  Juur.  Appl.  phyt,..  v.  26;  1336- l33t,  Sept. 
1958. 

The  area  of  the  crater  as  measured  in  the  plane  of  the 
original  eurfaee  of  the  target  was  fuwil  tt,  be  directly 
proportional  to  the  momentum  of  the  pellet  at  the  time 
of  the  impact.  In  the  case  of  the  lead-tto  alloy  series, 
a  correlation  was  observed  between  the  crater  param¬ 
eters,  the  phase  diagram  of  the  aiiov»,  and  various 
functions  of  the  pellet  mass  and  velocity  for  a  series 
of  alloys  varying  from  pure  lead  to  pure  tin.  (Con¬ 
tractor's  abstract,  modified) 


UTA.01:021 

Utah  U.  [Dept,  of  Electrical  Engineering]  Salt  lake  City. 

CRATER  FORMATION  IN  METALLIC  TARGETS.  PART 
A.  PURE  METALS,  by  W.  S.  Partridge,  H.  B.  Van  Fleet 
and  C.  R.  Whited.  [1958]  [3]p.  tool,  illus.  dlagrs.  table. 
(AFOSR-TN-58-184)  (aF  18(600)1217)  AD  152217 

Unclassified 

Also  published  In  Jour.  Appl.  Phys.,  v.  29;  1332-1335, 
Sept.  1958. 

Spheres  of  copper,  lead,  tin,  Iron,  aluminum,  zinc,  sil¬ 
ver,  and  lead-tin  alloys  were  accelerated  to  velocities 
of  0.75  to  2.25  km/sec  and  impacted  normally  upon  tar¬ 
gets  of  the  same  material  as  the  pellets.  Conditions 
were  maintained  sc  that  the  pellets  lost  no  mass  before 
striking  the  target.  The  target  mass  was  large  com¬ 
pared  to  the  mass  of  the  pellet,  so  the  targets  could 
be  considered  semi -Infinite.  The  volume  of  the  crater 
produced  was  found  to  be  directly  proportional  to  the 
kinetic  energy  of  the  pellet  In  the  energy  range  Investi¬ 
gated.  The  penetration  varied  linearly  with  the  momen¬ 
tum  of  the  pellet.  (Contractor's  abstract) 


UTA.01:022 

Utah.  U.  Dept,  of  Electrical  Engineering,  Salt  Lake  City. 

FEASIBILITY  OF  THE  ELECTROMAGNETIC  ACCEL¬ 
ERATOR.  by  W.  S.  Partridge,  L.  D.  Harris  and  others. 
[1958]  lv.  lncl.  diagrs.  tables,  refs.  (Technical  rept. 
no.  14)  (AFOSR-TN-58-517)  (A  F  18(600)1217) 

AD  158330  Unclassified 

A  solenoid-type  accelerator  was  considered  in  a  study 


of  the  feasibility  of  an  electromagnetic  device  to  accel¬ 
erate  small  projectiles  to  velocities  of  10  km/sec.  The 
solenoid-type  accelerator  consists  of  a  hollow  coll  in 
which  a  conducting  projectile  is  placed.  A  heavy  cur¬ 
rent  is  passed  through  the  coil,  and  the  resulting  mag¬ 
netic  field  Induces  currents  in  the  projectile  which  re¬ 
act  with  the  magnetic  field  to  vri  lerate  thr  projectile. 
Speculation  is  made  on  the  feasibility  of  an  electromag¬ 
netic  accelerator  that  will  give  a  terminal  velocity  of 
10  km/sec  to  a  5-g  projectile.  Calculations  are  appended 
which  prediet  the  length  of  a  multistage  accelerator  that 
will  produce  the  desired  velocity.  The  kinetic  energy  In 

a  5-g  projectile  at  10  km/sec  is  2.5  x  10Sj.  With  a  10% 
energy  conversion,  the  energy  source  must  deliver 

g 

2.5  x  10  j  to  the  accelerating  system.  For  an  acceler¬ 
ator  with  a  50-m  length,  the  average  power  requirement 
0 

from  the  source  is  2  S  x  10  w  The  following  assump¬ 
tions  were  made;  (1)  the  projectile  resistance  was  inde¬ 
pendent  of  temperature  rise  and  was  that  of  dc,  (2)  all 
energy  converted  to  heat  within  the  projectile  is  stored, 
and  (3)  the  slip  velocity  was  constant. 


UTA. 01:023 

Utah  U.  Dept,  of  Electrical  Engineering,  Salt  Lake  City. 

HIGH  VELOCITY  IMPACT  STUDIES.  Final  interim 
rept.  Dec.  28,  1959  [6]p.  tool.  refs.  (Technical  rept. 
no.  15)  (AFOSR-TR-58-107)  (AF  18(600)1217) 

AD  162272  Unclassified 

This  report  presents  the  problem  areas  concerning  high 
velocity  Impact  studies.  These  problem  areas  are:  (1) 
Impact  phenomena;  (2)  acceleration  of  high-speed  parti¬ 
cles  by  electromagnetic  means;  and  (3)  acceleration  of 
pellets  by  means  of  a  light  gaa  gun.  An  approach  to  the 
solution  of  these  problems  and  future  plans  are  Included. 


UTA. 03:001 

Utah  U.  [Dept,  of  Metallurgy]  Salt  Lake  City. 

BEHAVIOR  OF  METALS  UNDER  IMPACT  LOADING 
AND  THE  MECHANISM  OF  CRATERING,  by  X.  de 
Callatay.  Oct.  15,  1956  [48]p.  tocl.  Ulus,  diagrs.  tables, 
refs.  (Technical  rept  no.  2)  (AFOSR-TN-57-84) 

(AF  18(603)100)  AD  120432  Unclassified 

An  Initial  lnvertlgation  of  the  fundamental  principles 
of  cratering  by  multi -particle  and  single-particle  pro¬ 
jectiles  was  carried  out  to  describe  actions  that  occur 
under  one  type  of  loading  -  that  which  may  develop  when 
an  explosive  charge  is  detonated  to  intimate  contact  with 
a  body  or  when  one  body  of  high  Impulse  impacts  against 
another.  The  primary  objectives  were  to  investigate  jet 
formation,  jet  structure,  and  the  initial  stages  of  target 
penetration  by  lined  cavity  charges  to  regard  to  impul¬ 
sive  loading.  The  jet  formation  and  structure  studies 
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were  carried  out  to  provide  some  needed  Information 
for  interpreting  ultra-high  speed  photographs  of  the 
penetration  of  targets  by  multi-particle  projectiles. 
(Contractor's  abstract,  modified) 


UTA.03:002 

Utah  U.  [Dept,  of  Metallurgy]  Salt  Lake  City. 

MEASUREMENTS  OF  IONIZATION  AND  ELECTRON 
DENSITIES  IN  THE  DETONATION  WAVE  OF  SOLID 
EXPLOSIVES,  by  R.  T.  Keyes  and  L.  D.  Lee.  Sept.  15, 
1956  [37]p.  lncl.  diagrs.  tables,  refs.  (Technical  note 
no.  1)  (AFOSR-TO-57-85)  (AF  18(603)100)  AD  120433 

Unclassified 

Electrical  conduction  measurements  were  made  In  the 
detonation  wave  of  loose  explosives  TNT  (coarse  and 
fine),  RDX,  PETN,  tetryl,  EDNA,  80/20  AN  (ammonium 
nitrate)  -  TOT,  and  in  the  cast  explosives  TOT  and 
Composition  B.  The  measured  conductivities  were  found 
to  be  of  the  same  order  of  magnitude  as  those  found  In 
good  semi-conductors.  The  electrical  conductivities 
were  used  to  calculate  electron  densities  within  the  det¬ 
onation  wave,  and  these  were  found  to  be  of  the  order  of 
17  ,  3 

10  1/cm  in  the  Ionization  region  for  the  explosives 
tested.  Known  methods  of  producing  ionization  were 
considered  and  the  conclusion  was  reached  that  appar¬ 
ently  the  only  mechanism  which  can  produce  Ionization 
of  the  magnitudes  observed  is  chemical  reaction  within 
the  detonation  wave.  In  the  light  of  this  conclusion,  elec¬ 
tron-ion  recombination  times  were  considered  and  were 

-8 

concluded  to  be  in  the  vicinity  of  10  sec,  the  limitations 
being  imposed  ly  electronic  transition  probabilities 
rather  than  kinetic  theory.  Since  such  a  recombination 
time  Is  small  compared  to  explosive  reaction  times,  the 
results  of  reaction  zone  length  determinations  by  means 
of  the  current  theories  were  compared  with  the  Ioniza¬ 
tion  zone  length  measurements.  Rather  good  agreement 
was  obtained  with  one  of  the  published  theories  of  reac¬ 
tion  zone  length  (the  "geometrical  model").  This  result 
adds  credence  to  the  conclusion  that  chemical  reactions 
are  the  source  of  the  ionization.  Furthermore,  since 
the  recombination  times  were  believed  to  be  short  and 
the  electron  densities  high,  it  appears  that  there  may  be 
approximately  one  electron  liberated  for  every  explosive 
molecule  that  reacts  in  the  detonation  reaction  zone. 
These  free  electrons  no  doubt  contribute  to  various  elec¬ 
trical,  magnetic  and  electromagnetic  phenomena  found 
recently  and  presently  being  studied  under  this  contract. 
(Contractor's  abstract) 


UTA.03.003 

Utah  U.  [Dept,  of  Metallurgy]  Sait  Lake  City. 

MECHANISM  OF  CRATERING  IN  ULTRA-HIGH  VE¬ 


LOCITY  IMPACT,  by  M.  A.  Cook.  July  10,  1957  [28]p. 
lncl.  tables,  refs.  (AFOSR-TN-57-486)  (AF  18(603)100) 
AD  136479  Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  30:  725-735, 

May  1959. 

The  hydrodynamic  theory  of  penetration  of  targets  by 
shaped  charge  jets  Is  summarized  and  extended  to  ac¬ 
count  for  crater  volumes  produced  by  shaped  charge 
jets.  It  Is  then  applied  In  discussing  cratering  by  sin¬ 
gle-particle  projectiles  In  high  velocity  and  In  ultra- 
high  velocity  Impart,  and  cratering  by  multi-particle 
streams  of  independently  penetraF  >g  particles.  The 
conditions  for  Impact  explosions  of  targets  and/or  pro¬ 
jectiles  are  discussed  and  theoretical  results  presented. 
Finally,  Impact  and  explosion  cratering  are  compared. 


UTA.03:004 

Utah  U.  [Dept,  of  Metallurgy]  Salt  Lake  City. 

THE  GENERATION  OF  HIGH  VELOCITY  PROJECTILES 
WITH  HIGH  EXPLOSIVES,  by  R.  T.  Keyes  and  M.  A. 

Cook.  Oct.  1,  1957,  2lp.  lncl.  diagrs.  (AFOSR-TO-57- 
696)  (AF  18(603)100)  AD  136698;  PB  136441 

Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  29:  1651-1657, 

Dec?  14Ji. - 

A  technique  of  controlling  the  shape  of  detonation  wave 
fronts  In  high  explosives  by  inert  wave  control  inserts  | 
was  applied  to  generate  discrete  ultra-high  velocity 
pellets.  Tests  to  determine  the  most  suitable  pellet 
shape  as  well  as  the  optimum  charge  configuration  are 
described,  and  velocities  up  to  7600  m/sec  were  real¬ 
ized  for  0.95  g  aluminum  pellets.  The  mechanism  where-  • 
by  pellets  are  accelerated  by  "shaped"  waves  is  dis¬ 
cussed,  and  the  conclusion  was  reached  that  a  simple 
model  based  upon  the  transmission  of  shock  from  the 
detonation  wave  to  the  pellet  was  not  applicable. 


UTA. 03:005 

Utah  U.  [Dept,  of  Metallurgy]  Salt  Lake  City. 

PROPAGATION  CHARACTERISTICS  OF  DETONATION  8 
GENERATED  PLASMAS,  by  L.  L.  Udy.  June  20,  1958 
[32]p.  lncl.  illus.  diagrs.  table.  (AFOSR-TO-58-754) 

(AF  18(603)100)  AD  201613;  PB  138177  Unclassified 

Also  published  In  Jour.  Appl.  Phys.,  v.  30:  1881-1882, 

Dec.  1959. 

Electrical  conduction  nr  rements  were  made  in  the  | 
highly  ionized  plasma  i  ..ion  produced  by  detonating 
high  explosives.  The  plasma  was  determined  to  origi¬ 
nate  directly  from  reaction  of  the  high  explosive  rather 
than  from  thermal  Ionization  associated  with  the 
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accompanying  shock  wave.  Hie  mechanism  of  conduc¬ 
tion  was  considered,  and  it  was  shown  that  electron 
flow  through  the  plasma  accounted  for  practically  aii 
of  the  current.  With  this  in  mind,  it  was  concluded  that 
the  current  flow  through  the  plasma  region  was  of  the 
same  nature  as  current  flow  in  a  metai.  Conduction 
measurements  in  atmospheres  of  Ci2,  02,  N2,  He,  and 

air  showed  that  the  rate  of  decay  of  the  plasma  was  de¬ 
pendent  upon  the  gaseous  medium  and  can  be  explained 
on  the  basis  of  negative  ion  formation.  The  plasma  ex¬ 
hibited  pulsations,  and  it  was  concluded  that  an  adhesive 
attraction  exists  in  the  plasma  through  a  quasi-lattice 

1  fi 

structure.  Electron  densities  of  10  eiectrons/cc  were 
calculated  from  conduction  measurements  of  the  plas¬ 
ma  after  it  had  spread  from  the  1  in.  diameter  charge 
to  a  2  in.  diameter  constraining  tube.  (Contractor’s 
abstract) 


UTA.03:006 

Utah  U.  [Dept,  of  Metallurgy]  Salt  Lake  City. 

IONIZATION  IN  THE  DETONATION  REACTION  ZONE, 
by  M.  A.  Cook,  R.  T.  Keyes,  and  L.  D.  Lee.  [1956]  [26]p. 
incl.  diagrs.  tables,  refs.  (AFOSR-TN-58-986)  (AF  18- 
(603)100)  AD  205912  Unclassified 

Electrical  conduction  measurements  were  made  in  the 
detonation  vaves  of  the  loose,  granular  explosives  TNT 
(coarse  and  fine),  RDX,  PETN,  tetryi,  EDNA,  80/20 
ammonium  nitrate-TNT,  and  in  the  cast  explosives, 

TNT  and  Composition  B.  The  electrical  conductivities 
were  used  to  compute  electron  densities  within  the  det¬ 
onation  wave,  and  these  were  found  to  be  greater  than 
17  3 

10  /cm  in  the  front  of  the  detonation  wave  for  the  ex¬ 
plosives  considered.  Known  methods  of  producing  ioni¬ 
zation  were  considered,  and  it  was  concluded  that  only 
chemlonization  can  produce  such  high  concentrations  of 
electrons.  Electron-ion  recombination  times  appeared 
-8 

to  be  no  longer  than  10  sec,  the  limitation  Imposed  by 
electronic  transition  probabilities.  Therefore,  it  was 
concluded  that  the  conductivity-time  curve  should  be  ap¬ 
proximately  proportional  to  the  chemical  reaction  rate. 
On  this  basic,  rather  good  agreement  war  obtained  with 
one  of  the  three  published  theories  of  the  reaction  zone 
length  (the  geometrical  model).  Furthermore,  it  ap¬ 
pears  that  there  may  be  approximately  one  electron  lib¬ 
erated  for  every  explosive  moiecuie  formed  in  the  det¬ 
onation  reaction  zone,  and  that  a  plasma  is  therefore  the 
transition  state  (or  "activated  complex”)  in  the  chemi¬ 
cal  reactions  of  high  explosives.  (Contractor's  abstract) 


L'TA. 02:025 

Utah  U.  Inst,  for  the  Study  of  Rate  Processes, 
Salt  Lake  City. 


PROCESSES,  by  K.  Yang,  T.  Ree,  and  H.  Eyring.  Sept. 

30,  1956,  47p.  inci.  diagrs.  tables,  refs.  (Technical 
note  no.  22)  (AFOSR-TN-57-399)  (Sponsored  jointly  by 
National  Science  Foundation  and  Air  Force  Office  of 
Scientific  Research  under  AF  33(038)20839)  AD  122040 

Unclassified 

Presented  at  meeting  of  the  Phys.  and  Inorg.  Chem.  Div. 
of  the  Amer.  Chem.  Soc.,  Atlantic  City,  N.  J.,  Sept.  16- 
21,  1956. 

Abstract  published  in  130th  meeting  of  the  Amer.  Chem. 
Soc.  Abstracts  of  Papers.  1959.  p.  24-R. 

The  classical  theories  concerning  the  inhibitor  action 
for  chain  processes  attribute  the  inhibitory  action  to  the 
reaction,  8(or  p)  +  1  -  product,  where  8  is  the  radical 
which  reacts  bimoleculariy  in  the  chain  propagation  steps 
in  the  Rlce-Herzfeld  mechanism,  u  is  the  radical  acting 
monomolecularly,  1  is  Inhibitor,  and  the  term  product 
indicates  the  substances  which  are  indifferent  from  the 
chain  reaction  system.  A  mechanism  is  proposed  by 
which  1  destroys  the  chain  carriers  and  is  regenerated 
from  the  bound  states,  (81)  and  (Ml).  Here,  (81)  and  (ul) 
are  the  complexes  which  are  formed  by  reactions  of  1 
with  8  and  u.  Introducing  these  mechanisms  into  the 
Rice-Herzfeld  scheme  of  uninhibited  reactions,  and  ap¬ 
plying  the  steady-state  treatment  for  12  possible  inhib¬ 
ited  reaction  systems,  2  equations  lor  r/rQ  are  obtained 

in  agreement  with  experiment.  Here  r  and  rQ  are  the 

rates  of  the  inhibited  and  uninhibited  reactions,  respec¬ 
tively.  Results  showed  that  r/ro  is  smaller  if  the  attrac¬ 
tion  between  chain  carriers  and  1  is  larger,  the  consump¬ 
tion  of  1  is  smaller,  the  chain  length  of  the  uninhibited 
reactions  is  larger,  and  the  reactivities  of  (81)  and  (Ml) 
are  smaller.  The  theory  is  successfully  applied  for  the 
inhibited' decompositions  of  normal  hydrocarbons  and 
diethyl  ether  by  NO  and  propylene,  for  the  inhibited  py- 
roiyses  of  aldehydes,  ethers,  and  ketones  by  propylene, 
and  for  the  inhibition  of  benzaidehyde  decomposition  by 
NO.  (ASTIA  abstract) 


UTA. 02:026 

Utah  U.  [Inst,  for  the  Study  of  Rate  Processes] 

Salt  Lake  City. 

A  KINETIC  THEORY  FOR  THE  OXIDATION  OF  CAR¬ 
BONIZED  FILAMENTS,  by  G.  |D.]  Blyholder,  J.  S. 
Binford,  Jr.,  and  H.  Eyring.  [1958]  (5]p.  incl.  diagr. 
refs.  (AF  33(038)20839)  Unclassified 

Published  In  Jour.  Phys.  Chem.,  v.  62:  263-267,  Mar. 

1 9  fee . 


MECHANISM  OF  INHIBITOR  ACTION  FOR  CHAIN 


847 


A  considerable  amount  of  data  on  the  carbon-oxygen  re¬ 
action  has  been  collected  from  the  literature,  evaluated 
and  exprr-ssed  in  such  a  manner  that  comparisons  can  be 
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UTA.04  001  -  UTA.04:002 


made.  A  theory  is  proposed  which  applies  to  the  tem¬ 
perature  range  from  750  to  2000“.  In  particular,  the 
unusuai  maximum  in  the  Arrhenius  plot  is  explained  on 
a  theoretical  basis. 


DTA.04:001 

Utah  U.  [Inst,  (or  the  Study  of  Rate  Processes] 

Sait  Lake  City. 

KINETICS  AND  MECHANISM  OF  DIBORANE  PYROLY¬ 
SIS,  by  J.  R.  Morrey  and  G.  R.  Hiii.  Jan.  8,  1958,  137p. 
inci.  iiius.  diagrs.  tables,  refs.  (Technical  rept.  no.  1) 
(AFOSR-TN-58-220)  (AF  49(638)28)  AD  154121; 

PB  134751  Unclassified 

A  comprehensive  literature  survey  of  reactions  per¬ 
taining  to  the  pyrolysis  of  bormnes  has  been  made  in  an 
effort  to  correlate  the  pertinent  findings  so  far  estab¬ 
lished.  To  facilitate  further  investigation,  a  heatable 
infrared  ceii  was  constructed.  Its  description  along  with 
the  electronic  circuit  of  the  temperature  controller  and 
pressure  measuring  devices  has  been  included.  Two 
sets  of  equations  are  presented  for  the  analytical  deter¬ 
mination  of  mixtures  of  diborane,  tetraborane,  penta- 
borane-9  and  pentaborane-11  from  infrared  specta¬ 
tor  high  pressures  and  for. low  pressures.  A  study  of 
the  kinetics  of  pyrolysis  of  diborane  in  the  infrared  ceii 
as  well  as  pyrex  ceils  is  herein  reported.  Evidence  is 
given  for  second  order  disappearance  at  low  tempera¬ 
tures  and  a  transition  from  second  order  to  3/2  order  at 
about  150’C.  First  order  disappearance  data  are  also 
discussed.  Data  are  provided  to  substantiate  induction 
periods  in  diborane  pyrolysis.  The  catalytic  effects  of 
sodium  chloride,  silicone  rubber,  teflon,  Apieson  lubri¬ 
cant  and  mercury  are  discussed.  Totai-pressure-curve 
characterization  has  been  attempted  In  order  to  corre¬ 
late  the  various  types  of  curves  obtained  by  different  in¬ 
vestigators.  Unstable,  unidentified  intermediates  in  the 
pyrolysis  of  diborane  have  been  detected  using  a  "dif¬ 
ferential  method.’'  Preliminary  investigations  on  penti- 
borane-ll  and  tetraborane  pyrolysis  are  also  presented. 
In  conclusion  a  mechanism  has  been  postulated  which 
accounts  for  the  activation  entropies  and  enthalpies  of 
the  first  and  three-halves  order  diborane  disappearance. 
As  yet  no  suitable  second-order  mechanism  has  been 
postulated.  (Contractor's  abstract) 


UTA.04:002 

Utah  U.  Inst,  for  the  Study  of  Rate  Processes, 

Sait  Lake  City. 

UNSTABLE  INTERMEDIATES  IN  THE  PYROLYSIS  OF 
DIBORANE,  by  J.  R.  Morrey,  A.  B.  Johnson  and  others. 
[1958]  [17]p.  inci.  iiius.  diagrs.  tables.  (AF  49(638)28) 

Unclassified 

Presented  at  meeting  of  the  Inorg.  Dlv.  of  the  Amer. 
Chem.  Soc.,  San  Francisco,  Calif.,  Apr.  15,  1958. 

Also  published  in  133rd  meeting  of  the  Amer.  Chem.  Soc. 
Abstracts  of  Papefs,  1958,  p.  14-L. 

Pyrolysis  of  diborane  was  carried  out  in  a  borosilicate 
glass  cell  so  designed  as  to  freeze  out  any  products  that 
would  condense  at  dry  ice-acetone  temperature.  Between 
100’  and  1$)*C,  pentaborane-11  was  the  main  condensable 
product.  The  stoichiometry  of  such  a  reaction  caused  a 
decrease  in  total  pressure,  since  pentaborane-11  exhib¬ 
its  little  vapor  pressure: 

5b2He -  2B5H11  +  4H2 

However,  without  exception,  an  Initial  increase  in  pres¬ 
sure  was  observed.  Data  are  presented  to  show  that  such 
a  pressure  rise  was  not  due  to  fast  initial  decomposition 
of  pentaborane-11  to  polymer  or  pentaborane-9.  Neither 
could  it  be  attributed  to  slow  attainment  of  temperature 
equilibrium  in  the  cell.  An  alternative  explanation  ap¬ 
peared  to  be  a  high  Initial  concentration  of  unstable  inter¬ 
mediates  in  the  formation  of  pentaborane-11.  To  test  this 
hypothesis,  a  differential  infrared  technique  was  used. 
Two  gas  cells  filled  with  diborane  were  placed  in  the  ref¬ 
erence  and  sample  beams  of  a  dual-beam  infrared  spec¬ 
trometer  and  adjusted  to  compensate  each  other  at 
room  temperature.  Rapid  heating  of  the  ceil  in  the  sam¬ 
ple  beam  produced  intermediates  which  were  detected 
by  differential  Infrared  spectra.  These  intermediates 
could  not  be  attributed  to  any  of  the  common  volatile  hy¬ 
drides  nor  to  polymer.  Assuming  the  spectrum  of  the 
intermediate  la  due  to  BHj,  theoretical  calculations  hare 

been  made  of  the  in-plane  bending  and  stretching  and  out- 
of-plane  bending  force  constants,  assuming  D^  sym¬ 
metry.  On  the  basis  of  these  constants,  the  infrared  in¬ 
active  frequency  of  BHj  and  the  normal  modes  of  BDj 

have  been  predicted.  (Contractor’s  abstract) 
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Virginia  Engineering  Experiment  Station,  Blacksburg. 
see  Virginia  Polytechnic  Inst.  Engineering  Experiment 
Station,  Blacksburg. 

VIS.01:004 

Virginia  Inst,  (or  Scientific  Research,  Richmond. 

MICROTHROWING  POWER.  A  LITERATURE  SEARCH, 
by  E.  B.  Leffler  and  H.  Leidheiser,  Jr.  [1957]  [9]p. 
incl.  diagrs.  refs.  [AF  18(600)1319]  Unclassified 

Published  in  Plating,  v.  44:  388-396,  Apr.  1957. 

A  summary  of  the  experimental  and  theoretical  work 
concerned  with  electrodeposition  of  metals  in  isolated 
surface  cavities  is  presented.  This  summary  will  serve 
as  the  backdrop  against  which  decisions  will  be  made 
concerning  the  experimental  approach  to  Project  No.  17 
of  the  American  Electroplaters’  Society.  The  report 
is  divided  ieto  four  sections  as  follows:  (1)  A  summary 
is  given  of  the  ways  in  which  words  such  as  leveling, 
throwing  power,  covering  power,  etc.  have  been  used; 

(2)  The  experimental  work  on  microthrowing  power 
and  leveling  which  is  pertinent  to  the  objectives  of 
Project  No.  17  is  reviewed;  (3)  A  survey  is  given  of 
the  limited  theoretical  work  concerned  with  deposition 
within  isolated  recesses  and  cavities;  and  (4)  The  ex¬ 
perimental  approach  to  be  used  in  the  initial  work 
is  outlined. 


V1S.01:005 

Virginia  Inst,  for  Scientific  Research,  Richmond. 

THE  CORROSION  OF  SINGLE  CRYSTALS  AND  RE¬ 
CRYSTALLIZED  SINGLE  CRYSTAL  OF  IRON  AND 
STEEL  IN  CITRIC  ACID,  by  W.  R.  Buck,  ID  and  H. 
Leidheiser,  Jr.  [1957]  [8]p.  incl.  illus.  diagrs.  table, 
refs.  [AF  18(600)1319]  Unclassified 

Published  in  Jour.  Electrochem.  Soc.,  v.  104:  474-481, 

STg.TWf- 

Corrosion  studies,  largely  in  0.2M  citric  acid  at  20*C 
and  the  boiling  point,  were  made  on  polycrystalline  disks 
and  monocrystalline  spheres  and  disks  of  Armco  iron 
and  type  L  steel.  Preliminary  experiments  indicated 
that  the  (100)  face  corroded  at  the  slowest  rate  and  the 
minor  faces,  of  which  the  (321)  is  an  example,  corroded 
at  the  most  rapid  rate.  Quantitative  measurements  were 
confined  to  these  two  crystal  faces.  The  (100)  face  was 
cathodic  to  the  (32i)  (ace  as  shown  by  potential  measure¬ 
ments  in  0.2M  citric  acid  in  the  presence  end  absence 
of  air.  The  rate  of  corrosion  of  the  (321)  face  was  ap¬ 
proximately  twice  that  of  the  (100)  (ace  on  specimens 
which  were  chemically  polished,  electrolytically  pol¬ 
ished.  machined  with  a  sharp  lathe  tool,  or  polished 
with  emery  paper.  The  rates  of  corrosion  of  the  poly- 
crystalline  starting  material  from  which  the  single 
crystals  were  prepared  were  several  times  greater 


VIS.01-.004  -  V1S.01:007 


than  those  of  the  single  crystals.  Conversion  of  the  sin¬ 
gle  crystals  to  polycrystalline  material  by  heating  through 
the  transformation  temperature  resulted  in  a  considera¬ 
bly  increased  corrosion  rate.  In  the  presence  of  40-45 
ppm  of  Sn(II)  the  rates  of  corrosion  of  the  single  crys¬ 
tals  in  0.2M  citric  acid  at  the  boiling  point  were  reduced 
greatly  and  no  significant  difference  between  the  (100) 
and  (321)  faces  was  observed.  (Contractor's  abstract) 


VIS.0 1:006 

Virginia  Inst,  for  Scientific  Research,  Richmond. 

CORROSION  OF  TEN  METALS  IN  BOILING  HYDRO¬ 
CHLORIC  ACID  WHEN  IN  CONTACT  WITH  RHODIUM, 
PALLADIUM,  IRIDIUM,  AND  PLATINUM,  by  W.  R. 
Buck,  m,  and  H.  Leidheiser,  Jr.  [1958]  [2]p.  [AF  18- 
(600)1319]  Unclassified 

Published  in  Nature,  v.  181:  1681-1682,  June  14,  1958. 

The  rates  cl  corrosion  of  aluminum,  cadmium,  cobalt, 
iron,  lead,  manganese,  nickel,  tin,  titanium,  and  alnc 
were  studied  in  boiling  2M  HC1,  with  and  without  con¬ 
tact  with  platinum,  iridium,  rhodium  and  palladium. 
With  the  exception  of  titanium,  the  rates  of  corrosion 
were  increased  when  coupled  to  the  platinum  msiais. 
The  relative  effectiveness  of  the  platinum  metals  in 
increasing  the  corrosion  varied  with  the  metal  under¬ 
going  corrosion.  The  discrimination  between  the  plati¬ 
num  metals  was  least  for  those  farther  away  from 
platinum  in  the  emf  series  and  greatest  for  the  more 
noble  metals.  For  eight  of  the  ten  metals  studied,  the 
average  rate  of  corrosion  when  coupled  to  the  four 
platinum  metals  was  related  to  the  standard  electrode 
potential. 


V1S.01:007 

Virginia  Inst,  for  Scientific  Research,  Richmond. 

THE  ACTIVATION  AND  INHIBITION  OF  CORROSION 
OF  METALS  BY  METALLIC  CATIONS,  by  W.  R.  Buck, 
HI,  and  H.  Leidheiser,  Jr.  [1958]  [5]p.  [AF  18(600)1319] 

Unclassified 

Published  in  Corrosion,  v.  14:  22-26,  July  1958. 

A  broad  survey  was  made  of  the  corrosion  of  Al,  Cd, 

Cu.  Au,  Fe,  Mg,  Mn,  Mo,  Ni,  Ag,  Sn.  Ti,  W,  Zn,  and  Zr 
by  fruit  and  mineral  acids  at  the  boiling  point  in  the 
presence  of  low  concentrations  of  foreign  metallic  ions. 
As  a  general  rule,  cations  of  the  elements  in  Groups  11 
through  V  in  the  periodic  table  showed  the  highest  tend¬ 
ency  to  decrease  the  rate  of  corrosion,  and  the  transition 
elements  in  Group  Vlll  showed  the  highest  tendency  to 
increase  the  rate  of  corrosion.  The  relative  effective¬ 
ness  of  the  ions  was  a  function  of  the  metal  undergoing 
corrosion  and  the  acid  used. 
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VIS.01:008;  VP1.02:010,  Oil;  VRU.01.-001 


VIS.01:008 

Virginia  Inst,  for  Scientific  Research,  Richmond. 

ANAEROBIC  CORROSION  OF  METALS  IN  SOLUTIONS 
CONTAINING  VARIOUS  METALLIC  CATIONS-1NACTI- 
V  ATI  ON  AND  ACTIVATION,  by  W.  R.  Buck,  m,  and  H. 
Leldheiser,  Jr.  [1958]  [6]p.  lncl.  diagrs.  tables,  refs. 
[AF  18(600)1319]  Unclassified 

Published  in  Zeltschr.  Elektrochemle,  v.  62:  690-695, 
1958. 

Three  cases  of  the  inactivation  of  a  metai  by  smail 
amounts  of  a  foreign  metal  originally  present  as  a  cation 
In  solution  are  cited:  the  inactivation  of  iron  by  Sn(H) 
and  Pb(U)  ions  in  boiling  0.2M  citric  acid;  the  inactiva¬ 
tion  of  Ni  by  Cu(n)  ions  in  boiling  2M  HC1;  and  the  in¬ 
activation  of  titanium  in  boiling  2M  HC1  by  the  Group 
V1H  metals,  rhodium,  ruthenium,  palladium,  iridium, 
osmium,  and  platinum.  Experiments  on  the  activation 
of  aluminum,  copper,  iron,  nickel,  silver,  tin,  and  sine 
in  boiling  adds  by  the  Group  vm  metals  are  also  de¬ 
scribed.  The  foreign  metal  is  considered  to  exert  its 
Influence  on  the  activity  of  the  corroding  metal  oniy 
after  it  is  reduced  to  the  metallic  state  at  the  surface. 

It  is  suggested  that  the  corrosion  rate  which  results  is 
controlled  by  the  type  of  electron  transfer  which  occurs 
between  the  two  kinds  of  metal  atoms  at  the  soiution- 
metal  interface.  (Contractor's  abstract) 


VP1.02:010 

Virginia  Polytechnic  Inst  [Engineering  Experiment 
Station]  Blacksburg. 

FLOW  IN  THE  FORWARD  STAGNATION  REGION  OF 
BLUNT  BODIES,  by  R.  W.  Truitt.  [1957]  [2]p.  lncl. 
diagrs.  (AF  >8(600)641)  Unclassified 

Published  In  Jour.  Aeronaut.  Sciences,  v.  24:  380-381, 
May  1957. 

The  shock  detachment  parameter  b/a  has  been  calculat¬ 
ed  for  a  sphere  and  cylinder  at  M_  -  5.8.  It  is  seen  that 
the  calculated  value  of  b  agrees  with  the  "average" 
radius  of  the  experimental  shock;  similar  results  were 
found  for  the  cylinder.  It  is  Important  to  note  that  a 

comparison  of  the  theoretical  ratio  (b/a)  .  /( b/ 

Ipnflrf 

“'cylinder'  *or  M-  *  5-®>  ahow*  excellent  agreement 

with  the  experimental  ratio  measured  at  the  nose.  The 
calculated  values  of  the  dimensionless  stagnation  veloc¬ 
ity  gradient  0D/U  are  plotted  versus  M_,  the  experi¬ 
mental  values  are  given  for  a  hen>!«;  herlcai  nose.  Al¬ 
though  the  values  of  b/a  for  a  cylinder  and  sphere  are 
different  for  the  same  Mach  number,  the  values  of 
(5D/U  are  the  same  in  the  hypersonic  range.  Pressure 
distributions  have  been  calculated  for  a  sphere  at 
M_  •  1.97  and  3.8  and  compared  with  experimental 


values.  Although  the  present  analysis  is  valid  only  in 
the  stagnation  region,  the  calculated  pressure  distribu¬ 
tions  agree  with  experiment  over  practically  the  entire 
hemisphere. 


VP1.02-.011 

Virginia  Polytechnic  Inst.  [Engineering  Experiment 
Station]  Blacksburg. 

APPROXIMATE  SOLUTION  FOR  SLIGHTLY  YAWED 
n- POWER  BODIES  AT  HYPERSONIC  SPEEDS,  by  R.  W. 
Truitt.  [1958]  [2]p.  incl.  tables.  (AF  18(600)641) 

Unclassified 

Published  in  Jour.  Aeronaut.  Sciences,  v.  25:  206-207, 
Mar.  1958. 

Neglecting  centrifugal  forces,  a  reasonable  approxima¬ 
tion  for  the  pressure  distribution  over  a  general  slender 
body  at  finite  hypersonic  speeds  and  small  angle  of 
attack  may  be  written  as 

Cp  *  2f  1  +  X[(l  +N)/4]1  (cos  or  sin  8  -  sin  or  cos  8  sin  8). 
Perhaps  the  most  suitable  type  body  of  revolution  at 
hypersonic  speeds  is  the  n-power  body,  of  fineness  ratio 
f  ■  L/d,  with  meridian  section  shape  given  by  y/(d/2)  ■ 

(x/L)"  where  L  ■  length  and  d  •  diameter  of  the  body. 
Cole,  taking  into  account  centrifugal  forces,  derived  an 
expression  for  the  drag  coefficient  of  n-power  bodies 
for  the  special  case  of  zero  angle  of  attack  and  N  ■  O.  A 
comparison  of  Cole's  results  with  those  presented  in 
this  paper  suggests  the  use  of  an  approximate  centrif¬ 
ugal-force  correction. 
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QUASI-OPEN  MAPPINGS,  by  G.  T.  Whyburn.  July  1957, 
lip.  (Technical  note  no.  1)  (AFOSR-TN-57-395) 

(AF  49(638)71)  AD  132470  Unclassified 

Also  published  in  Rev.  Math.  Pures  Appl.,  v.  2:  47-52, 

iMJ.  - 

A  characterization  is  given  of  quasi-open  mappings 
from  one  plane  to  another  in  terms  of  the  minimum 
modulus  property  which  is  based  on  the  characterization 
of  such  mappings  in  terms  of  their  action  on  elementary 
plane  regions.  A  general  mapping  result  is  obtained, 
and  one  of  its  consequences  is  the  result  that  in  a  very 
general  setting  the  quasi-open  mappings  form  a  closed 
class  under  uniform  convergence.  The  principal  theo¬ 
rem  states:  Let  X  and  Y  be  locally  connected  general¬ 
ized  continue  and  iet  the  sequence  of  quasi-open  map¬ 
pings  f  :X  -  Y  converge  almost  uniformly  to  the  mapping 
n 

f:X  ~  Y.  For  any  y*Y  and  any  open  set  V  in  X  containing 
a  nonempty  compact  component  K  of  f*'(y),  there  exists 
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a  conditionally  compact  open  set  U  in  X  with  K  c  u  c  V, 
a  region  R  in  Y  about  y  and  an  integer  N  such  that  (or 

each  n  >  N,  U  contains  a  component  Q  of  f  *(R)  so  that 

n  n 

f  (Q  )  *  R.  The  following  results  are  derived  from  the 

n  n 

theorem:  (1)  the  limit  mapping  f  is  quasi-open;  (2)  if 

each  f^is  weakly  monotone  and  f  (y)  has  a  nonempty 

compact  component  for  each  y<Y,  then  f  is  compact  and 

monotone;  (3)  if  f  is  a  -  -mapping  for  each  n  and  f”*(y) 
n  n 

has  a  nonempty  compact  component  for  each  y(Y,  then  f 
is  compact  and  monotone;  and  (4)  if  f  is  light,  the  se¬ 
quence  is  uniformly  approximately  open  on  every  com¬ 
pact  set  A  in  X.  Hie  designation  of  light  means  that  f  1  (y) 
is  totally  disconnected  for  every  y(Y. 
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Virginia  U.  Dept,  of  Mathematics,  Charlottesville. 

TOPOLOGICAL  CHARACTERIZATION  OF  THE 
SIERPINSKI  CURVE,  by  G.  T.  Whyburn.  Aug.  1957, 

8p.  (Technical  note  no.  2)  (AFOSR-TN-57-469) 

(AF  49(636)71)  AD  136460  Unclassified 

Also  published  in  Fundaments  Mathematicae  (Poland), 

v.  45:  it 20-524,  1958. 

New  and  simpler  proofs  for  the  topological  characteri¬ 
zation  of  the  Sierpinski  curve  are  given.  The  proofs 
are  based  on  markedly  different  techniques. 
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Virginia  U.  Dept,  of  Mathematics,  Charlottesville. 

UNIFORM  CONVERGENCE  FOR  MONOTONE 
MAPPINGS,  by  G.  T.  Whyburn.  Sept.  1957,  12p.  (Tech¬ 
nical  note  no.  3)  (AFOSR-TN-57-589)  (AF  49(638)71) 

AD  136645  Unclassified 

Also  published  in  Proc.  Nat'l.  Acad.  Sciences,  v.  43: 
942-998,  Nov.  1957. 

Outlines  are  presented  for  some  results  and  methods 
which  lead  to  existence  conclusions  for  uniform  conver¬ 
gence  of  sequences  of  mappings  in  a  topological  setting 
of  interest;  their  relation  and  applicability  to  sequences 
of  real  functions  is  indicated.  A  sequence  of  square  m 
mappings  of  a  circle  onto  itself  exists  which  converges 
everywhere  to  the  identity  mapping  but  the  convergence 
is  not  uniform.  A  general  theorem  Is  proved  from  which 
it  follows  that  if  X  and  Y  are  circles  and  the  sequence 

h  (x)  of  homeomorphisms  of  X  onto  Y  converges  every- 
n 

where  on  X  to  a  mapping  f(x),  then  either  f  is  a  constant 
or  the  convergence  is  uniform  and  f  is  monotone;  both 
cases  are  realizable.  The  form  of  the  theorem  is  con¬ 


fined  to  the  case  where  the  domain  space  X  of  the  map¬ 
pings  is  a  continuum  and  where  Y  is  cyclic  and  the 
mappings  in  the  sequences  are  monotone  and  onto.  Cor¬ 
responding  results  in  less  restricted  cases  are  dis¬ 
cussed  and  applied  to  real-  functions  and  to  ether 
simplified  situations.  A  statement  without  proof  is 
given  for  a  result  concerned  with  sequences  of  quasi¬ 
open  rather  than  monotone  mappings. 
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Virginia  U.  Dept,  of  Mathematics,  Charlottesville. 

ON  CONVERGENCE  OF  MAPPINGS,  by  G.  T.  Whyburn. 
Oct.  1957,  16p.  (Technical  note  no.  4)  (AFOSR-TN-57- 
709)  (AF  49(638)71)  AD  136703;  PB  133320 

Unclassified 

Also  published  in  Colloquium  Mathematicum  (Poland), 
v.  6:  311-318,  1958. 

In  this  paper  the  author  develops  conditions  sufficient 
that  sequences  of  compact  mappings  and  that  sequences 
of  quasi-open  mappings  converge  almost  uniformly.  An 
example  of  a  sequence  of  homeomorphisms  of  the  plane 
onto  itself  which  converges  to  the  identity  but  for  which 
the  convergence  fails  to  be  almost  uniform  is  first 
given.  This  illustrates  that  even  the  strongest  condi¬ 
tions  on  the  individual  mappings  are  not  sufficient  for 
almost  uniform  convergence.  The  first  theorem  is 
concerned  with  a  sequence  of  compact  monotone  map¬ 
pings  fR(X)  -  Yn  and  a  limit  mapping  f(X)  *  Y’  where 

X,  Y  and  Y’  are  closed  generalized  continua  in  a  locally 
compact  separable  metric  space  with  Y’c  Y  and  for 
each  yf  Y,  Y’  intersects  each  component  of  Y— y.  Under 
the  conditions  that:  (a)  the  sets  Yn  converge  0-regularly 

to  Y  (i.e;,  tor  any  (  >  0  there  is  an  N  and  a  6  >  0  such 
that  for  all  n  v  N  any  pair  of  points  y,  y’(Yn>  of  distance 

<  6,  are  in  a  connected  set  in  Y  of  diameter  <  f):  and 

(b)  for  each  x  (  X  and  (  >  0  there  exists  an  (-neighbor¬ 
hood  U  of  x  with  boundary  C  such  that  lim  sup  f  (C)  is 

n 

strictly  contained  in  f(C)  (i.e.,  for  every  <  •  0  almost 
all  of  the  fn(C)  are  in  the  (-neighborhood  of  f(C);  it  is 

shown  that  the  sequence  f  (x)>  converges  almost  uni- 
n  -1 

formly  to  f(x)  on  X  and  also,  if  each  f  (y),  yr  Y\  has 

a  non-empty  compact  component,  that  f  is  compact  and 

monotone.  The  second  theorem  is  concerned  with  a 

sequence  of  quasi-open  mappings  f  :  X  -  Y,  with  X  and 

n 

Y  locally  connected  generalized  continua  such  that,  for 
each  y (  Y,  each  component  of  Y-y  is  non-compact. 
Under  the  condition  that  there  exists  a  mapping  f:X  -  Y 
such  that  for  each  x(  X  and  (  »  0  there  is  a  conditionally 
compact  region  R,  boundary  C,  x(  R  and  R  in  the  (- 

neighborhood  of  f'*(f(x))  with  lim  sup  fn(C)  strictly  con¬ 
tained  in  f(C),  it  is  shown  that  the  sequence  (^(x)  ’  con¬ 
verges  almost  uniformly  to  f(x)  on  X. 
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Virginia  U.  Dept,  of  Mathematics,  Charlottesville. 

ON  THE  INVARIANCE  OF  OPENNESS,  by  G.  T. 

Whyburn.  Feb.  1958,  7p.  (Technical  note  no.  5) 
(AFOSR-TN-58-200)  (AF  49(638)71)  AD  152233 

Unclassified 

Also  published  in  Proc.  Nat'l.  Acad.  Sciences,  v.  44: 
464-466,  May  1958. 

Further  study  of  spaces  in  which  the  open  property  is 
a  topological  invariant  for  subsets  of  that  space  is  under¬ 
taken.  Euclidean  spaces  and  manifolds  have  this 
Brouwer  property.  An  Invariance  theorem  concerning 
the  Brouwer  property  under  certain  types  of  mappings 
Is  established.  This  yields  not  only  the  existence  of 
spaces  other  than  Euclidean  manifolds  having  this 
property  but  also  a  method  of  generating  such  spaces  In 
various  ways. 


VRU.01:006 

Virginia  U.  Dept,  of  Mathematics,  Charlottesville. 

COMPACTNESS  OF  CERTAIN  MAPPINGS,  by  G.  T. 
Whyburn.  May  1958,  14p.  (Technical  note  no.  6) 
(AFOSR-TN- 58-450)  (AF  49(638)71)  AD  158256 

Unclassified 

Also  published  in  Amer.  Jour.  Math.,  v.  81:  306-314, 
Apr.  1050. 

Theorems  are  presented  which  develop  conditions  that 
Imply  compactness  of  certain  mappings  with  special 
emphasis  nn  the  condition  under  which  certain  seta 
have  compact  traces. 
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Virginia  U.  Dept,  of  Mathematics,  Charlottesville. 

ON  THE  HILBERT  MATRIX,  Q,  by  M.  Roseublum. 

July  1957,  6p.  refs.  (Technical  note  no.  1)  (AFOSR- 
TN-57-394)  (AF  49(638)72)  AD  132469  Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc.,  v.  9: 
541-485,  Aug.  1958. 

A  study  la  presented  of  the  Hilbert  matrix,  H.  ■ 

-i  * 

((ntoil  -  k)  ),m,  n  *  0,  1,  2,  ....  where  k  Is  a 
real  number  that  la  not  a  positive  Integer.  When  con¬ 
sidered  as  a  linear  operator  on  the  complex  sequential 
Hilbert  space  lg,  la  a  bounded  symmetric  operator. 

For  each  real  k,  a  monotone  function  P.  (A )  and  an 
2  2  * 

Isometric  map  V  of  L  (0,*)  onto  L  (dp  )  Is  exhibited 


such  that  Vfc  H^  V  *  is  a  multiplication  operator. 
From  this  the  spectral  nature  of  H^  Is  determined. 
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Virginia  U.  Dept,  of  Mathematics,  Charlottesville. 

A  THEOREM  ON  QUASI-COMPACT  MAPPING,  by  P. 
McDougle.  Aug.  1957,  6p.  (Technical  note  no.  2) 
(AFOSR-TN-57-514)  (AF  49(638)72)  AD  156884 

Unclassified 

Also  published  In  Proc.  Amer.  Math.  Soc.,  v.  9:  474- 
477,  June  1954. 

The  ascertainment  of  conditions  for  topological  invari¬ 
ances  under  various  types  of  mappings,  especially 
where  the  domain  space  Is  metric  and  the  mappings  are 
closed  or  quasi-compact,  has  received  a  considerable 
amount  of  recent  attention.  Results  indicate  that  if  f 
la  a  quasi -compact  mapping  of  a  locally  compact,  sepa¬ 
rable  metric  space  X  onto  the  topological  space  Y;  then 
Y  Is  a  locally  compact,  separable  metric  space  If,  and 
only  If,  f  is  a  semi-closed,  Pg  mapping. 


VRU.02:003 

Virginia  U.  Dept,  of  Mathematics,  Charlottesville. 

ON  A  THEOREM  OF  FUGLEDE  AND  PUTNAM,  by  M. 
Rosenblvm.  Nov.  1957,  3p.  (Technical  rept.  no.  3) 
(AFOSR-TN- 57-703)  (AF  49(638)72)  AD  136696 

Unclassified 

Also  published  in  Jour.  London  Math.  Soc.,  v.  33:  376- 

m,  July  1444. 

A  concise  proof  of  Putnam’s  theorem  Is  given.  The  case 
of  bounded  operators  13  treated  first.  An  application  of 
Llouville’s  theorem  on  the  constancy  of  bounded  entire 
functions  is  considered.  The  unbounded  case  is  de¬ 
duced  from  the  bounded  case  by  employing  spectral  pro¬ 
jections  of  the  operators.  The  proof  presented  here  is 
non-spa tial,  l.e.,  avoids  Invoking  the  Gelfand-Neumark 
representation  theorem. 


VRU. 02:004 

Virginia  U.  Dept,  of  Mathematics,  Charlottesville. 

MAPPING  AND  SPACE  RELATIONS,  by  P.  McDougle. 
July  1958,  7p.  (Technical  note  no.  4)  (AFOSR-TN-58- 
704)  (AF  49(638)72)  AD  162238  Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc.,  v.  10:  320- 
323,  Apr.  1959. 

Let  .here  be  a  continuous  mapping  f  from  the  topological 
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space  X  to  the  topological  space  Y.  Given  assigned 
properties  as  to  the  nature  of  X  and  t,  the  question  of 
finding  the  further  property  of  f  which  is  equivalent 
to  a  specified  property  of  Y  is  considered.  The  inves¬ 
tigation  is  a  continuation  of  previous  work  by  the  author 
and  others,  and  the  results  include  examples  of  spaces 
with  more  elementary  properties  than  have  been  previ¬ 
ously  considered. 


VRU.02:005 

Virginia  U.  Dept,  of  Mathematics,  Charlottesville. 

ON  THE  EQUIVALENCE  OF  TWO  COHOMOLOGY 
DIMENSIONS,  by  E.  E.  Floyd.  July  1958,  lip. 
(Technical  note  no.  7)  (AFOSR-TH-58-705)  (AF  49- 
(638)72)  AD  162239;  PB  137349  Unclassified 

Alexandroff's  classical  dimension  as  stated  in  coho¬ 
mology  form  for  locally  compact  Hausdorff  spaces  X 

is  defined  by  dimR  X  ^  n  if  the  cohomology  groups 

Hl(U,K)  vanish  for  all  i  >  n  and  all  open  U-X.  This 
Alexander-Spanier  cohomology  with  compact  supports 
is  studied  so  as  to  show  the  equivalence  with  Cartan's 
cohomology  dimension  defined  in  terms  of  sheaves  of 
coefficients.  The  dim#  R  X  £  n  (*  is  the  family  of 

compact  subsets  of  X)  if  the  cohomology  groups 
H^IX,  F)  vanish  for  all  i  *  n  and  all  K- sheaves  F  on  X. 

V  r 
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Virginia  U.  Dept,  of  Mathematics,  Charlottesville. 

SEMI-COMPACT  MAPFINGS,  by  P.  McDougle.  July 
1958,  9p.  (Technical  note  no.  5)  (AFOSR-TN-58-768) 
(AF  49(638)72)  AD  201923;  PB  138175  Unclassified 

The  semi-compact  mapping  property  is  introduced  to 
relate  certain  important  properties  in  the  study  of  de¬ 
composition  spaces.  Since  certain  equivalences  have 
been  established  among  space  property  invariants, 
mapping  properties,  and  decomposition  properties,  it 
seemed  feasible  to  introduce  a  system  of  spaces  and 
mappings  which  characterize  many  decomposition  space 
problems  while  obviating  the  decomposition  construc¬ 
tion.  Particular  emphasis  is  given  to  the  case  where 
point  inverses  are  connected  and  have  bicompact  bound¬ 
aries.  (ASTIA  abstract) 
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Virginia  U.  [Dept,  of  Mathematics)  Charlottesville. 

STATIONARY  POINTS  FOR  FINITE  TRANSFORMA¬ 
TION  GROUPS,  by  J.  Greever.  Aug.  1958,  15p.  (Tech¬ 
nical  note  no.  6)  (AFOSR-TN-58-797)  (AF  49(638)72) 
AD  202230;  PB  138171  Unclassified 


Also  published  in  Duke  Math.  Jour.,  v.  27:  163-170, 

June  1960, 

Let  (G,X)  be  a  transformation  group  in  which  G  is 
finite  and  X  is  a  finite -dimensional  compact  Hausdorff 
space.  Various  sets  of  sufficient  conditions  are  given 
for  the  existence  of  at  least  one  fixed  point  i.e.,  point 
fixed  under  all  the  transformations  of  the  group.  Each 
set  contains  (1)  the  assumption  that  X  is  homologically 
or  cohomologically  trivial  over  specified  coefficients; 

(2)  the  condition  that  G  admits  a  normal  chain  of  speci¬ 
fied  type;  (3)  the  hypothesis  that  the  integral  cohomology 
groups  of  the  set  FH  of  fixed  points  of  the  subgroup  H 

be  finitely  generated  for  each  H  appearing  in  the  normal 
chain  in  (2).  The  quotient  groups  which  appear  in  (2)  are 
of  prime  power  orders,  and  at  most  three  distinct  primes 
occur.  Suppose,  in  particular,  that  the  integral  cohomol¬ 
ogy  groups  of  Fh  are  finitely  generated  for  every  sub¬ 
group  H  of  G  and  that  those  of  X  are  trivial.  The  theo¬ 
rems  above  then  show  that  FQ  is  non-empty  when  G  is 

abelian  and  [G:  1]  f  210,  also  when  G  is  non-abelian  and 
[G:  1]  is  less  than  60  and  unequal  to  36. 

VRU.02:008 

Virginia  U.  Dept,  of  Mathematics,  Charlottesville. 

RANKEL  MATRICES  AND  UNEAR  FUNCTIONALS  ON 
HARDY  SPACES,  by  M.  Rosenblum.  Oct.  1958,  17p. 
incl.  refs.  (Technical  note  no.  8)  (AFOSR-TN-58- 
1028)  (AF  49(638)72)  AD  162295  Unclassified 

The  proof  of  the  following  theorem  is  discussed:  (i)  If 
A  is  bounded,  then  kn'  <  2-  (ii)  Suppose  kn  *  Jr  2> 

so  kiA-zk/-*'  ht  2.  h ht  $  -  zy~" « Hr  4 

and  h2<£) -l  yne‘5*  <  H,  4>  then  0.1  ■ 

(k(-jf)  +  l(-»0  h^hji^d^  for  all  j  c  JrJ.  A  is 
bounded  if  and  only  if  there  exists  a  j  t  Jf  2  such  that 
k  +  )  <  L  „.  (iii)  If  A  is  bounded,  then  a'  - 
min  S'  *  1  r,-:  j  «  Jr  j). 

VRU.03:001 

Virginia  U.  [Dept,  of  Physics)  Charlottesville. 

CROSS  SE'  -  .TON  FOR  THE  Al27(7,2l>)  Na2*  REACTION 
TO  65  MEV,  by  L.  B.  Aull  and  W.  D.  Whitehead.  Jan. 
1958  [3]p.  incl.  diagrs.  refs.  (AFOSR-TN-58-81) 

(AF  49(638)176)  AD  148129  Unclassified 

Also  published  in  Phys.  Rev.,  v.  110:  1113-1115,  June  1, 
1958. 

The  Al27(>,2p)  Na25  cross  section  has  been  determined 
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from  25  to  85  mev  with  respect  to  the  Cu  (v,n)  Cu 
cross  section.  The  cross  section  has  a  maximum  value 
of  0.29  mb  st  32  mev  and  the  Integrated  cross  section 
from  25  to  84  mev  is  2.8  mev  mb.  (Contractor's 
abstract) 
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Vitro  Corp.  of  America,  West  Orange,  N.  J. 

STUDY  OF  COMPONENTS  OF  THE  HIGH-INTENSITY 
ARC  TAIL  FLAME  (Unclassified  title),  by  C.  Sheer  and 
A.  W.  Dinlak.  Sept.  25,  1957,  21p.  lnci.  lilus.  diagrs. 
refs.  (Technical  note  no.  3)  (AFOSR-TN-57-884) 

(AF  18(803)3)  AD  136679  Confidential 
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Vitro  Corp.  of  America,  West  Orange,  N.  J. 

EXPERIMENTAL  IDENTIFIC.  TION  OF  PRODUCTS 
FROM  ARC  FLAME  REACTIONS  (Unclassified  title), 
by  A.  W.  Dinlak  and  C.  Sheer.  Technical  status  rept. 
Nov.  25,  1957,  25p.  incl.  disgra.  tables.  (AFOSR-TN- 
57-702)  (AF  18(803)3)  AD  138895  Confidential 
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Vitro  Corp.  of  America,  West  Orange,  N.  J. 

VAPOR  PHASE  CARBOTHERM1C  REDUCTIONS  OF 
MAGNESIUM  OXIDE  IN  THE  HIGH  INTENSITY  ARC, 
by  S.  Korman,  A.  (W.J  Dinlak,  and  C.  Sheer.  Aug.  22, 
1958,  18p.  Incl.  lilus.  disgr.  tables.  (Technical  note 
no.  6)  (AFOSR-TN-58-498)  (AF  18(803)3)  AD  158308; 
PB  143656  Unclassified 

A  laboratory  Investigation  of  the  vapo-  -phase  reduction 
of  magnesium  oxide  has  been  csrriod  out  In  the  tail 
flame  of  a  d-c  high  Intensity  arc.  Thermodynamic  con¬ 
siderations  were  used  to  predict  an  approximate  tem¬ 
perature-dependence  for  •  t  homogeneous  reaction, 

MgO  ♦  C  -  Mg  +  CO,  Indicating  this  reaction  goes  to 
completion  above  1800*C.  Since  the  lowest  recorded 
temperature  in  the  flame  was  -  2000*C,  it  wss  sssumed 
that  the  flame  consisted  predominantly  of  reaction  prod¬ 
ucts.  This  wss  verified  by  apectrogrsphic  obiervation. 
The  positioning  of  a  water-cooled,  copper  quench  piste 
for  product  sampling  was  fixed  bv  considerations  of 
heat  flux  and  flame  temperature  as  determined  spectro- 
grsphicaily.  For  5/e-in.  diameter  anodes,  containing 
slightly  greater  than  s  stoichiometric  fraction  of  csrbon, 
a  7  lew  arc  operating  In  0.1  atm  of  nitrogen  yielded  a 
product  representing  64%  reduction  of  the  oxide  with 
an  equivalent  power  consumption  of  8.2  kwh/lb  of  metal. 
It  was  concluded  that  the  reaction  wss  s  homogeneous 
one  and  that  the  high  intensity  arc  technique  offers  in¬ 
teresting  possibilities  in  the  csrboihermlc  reduction  of 
stable  metal  oxides.  (Contractor's  abstract) 


VIT.01:006 

Vitro  Corp.  of  America,  West  Orange,  N.  J. 

FURTHER  STUDY  OF  COMPONENTS  OF  THE  HIGH 
INTENSITY  ARC  TAIL  FLAME  (Unclassified  title), 
by  C.  Sheer  and  A.  W.  Dinlak.  Aug.  7,  1958,  17p.  lnci. 
iilus.  diagrs.  tables.  (Technical  note  no.  5)  (AFOSR- 
TN- 58-734)  (AF  18(803)3)  AD  301115  Confidential 


V1T.01:007 

Vitro  Corp.  of  America,  West  Orange,  ,1.  J. 

ROTATIONAL  ” TEMPERATURE’’  MEASUREMENTS 
OF  THE  HIGH  INTENSITY  ARC  TAIL  FLAME,  by 
A.  W.  Dinlak,  C.  Roth  and  others.  Aug.  7,  1958,  19p. 
incl.  diagrs.  table,  refs.  (Technical  note  no.  4) 
(AFOSR-TN-58-735)  (AF  18(603)3)  AD  201351; 

PB  143936  Unclassified 

Rotational  temperatures  in  the  tali  flame  of  the  high 
intensity  arc  st  stmospheric  and  st  reduced  pressures 
are  determined  by  measuring  the  rsdiation  Intensity 
distribution  of  the  rotational  fine  structure  of  the  C ^ 

(0,0)  Swan  band  st  X  5165,  and  of  the  OH  (0,0)  ultra¬ 
violet  band  at  X  3084.  A  comparison  Is  made  between 
temperatures  obtained  from  the  C^  species,  and  those 

obtained  from  the  OH  species  by  both  the  fundamental 
snd  the  lso-lntensity  methods.  A  discussion  of  the 
rotational  temperature  results  obtained  Is  Included. 
(Contractor's  sbstract) 


VIT.01:008 

Vitro  Corp.  of  America,  West  Orange,  N.  J. 

REACTION  STUDIES  IN  THE  HIGH  TEMPERATURE 
ARC  (Unclassified  title),  by  C.  Sheer,  A.  W.  Dinlak 
and  others.  9ummary  final  rept  Aug.  22,  1958,  5«p. 
incl.  Ulus,  diagrs.  tables,  refs.  (AFOSl-TR-58-103) 
(AF  18(603)3)  AD  301351  Confidential 


V1T.O1.009 

Vitro  Corp.  of  Americs,  West  Orange,  N.  J. 

THE  HIGH  INTENSITY  ARC  AS  A  PLASMA  PROPUL¬ 
SION  SOURCE  (Abstract),  by  C.  Shier,  L.  Meed,  andC. 

D.  Fit*.  [1958]  [l)p.  (Bound  with  its  AFOSR-TR-58- 
125;  AD  162274)  (Sponsored  jointly  by  Wright  Air 
Development  Center  under  AF  33(616)3969  and  Air  Force 
Office  of  Scientific  Research  under  AF  16(603)3) 

Unclassified 

Prenented  st  Conf.  on  Ion  and  Plasma  Resear:h, 
Maryland  U.  College  Park,  Sept  30-Oct.  2,  1958. 
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VIT.01:OCI9  (continued) 


The  use  of  a  plasma  jet  as  the  working  fluid  of  a  pro¬ 
pulsion  device  provides  a  system  Intermediate  in  prop¬ 
erties  between  the  high  mass  flow  —  low  exhaust  ve¬ 
locity,  characteristic  of  the  chemical  rocket  engine, 
and  the  low  mass  flow  —  high  exhaust  velocity  of  the 
Ion  propulsion  engine.  Propulsion  by  means  of  a  plasma 
jet  Is  distinguished  from  ion  propulsion  in  that  the  latter 
Involves  the  acceleration  of  a  pair  of  separated,  horn  • 
geneous,  oppositely-charged  particle  streams.  On  the 
other  hand,  the  plasma  medium  consists  of  a  partially 
ionized  stream  of  gas  consisting  predominantly  of 
neutral  particles  but  containing  a  sufficient  concentra¬ 
tion  of  oppositely  charged  particles  to  provide  the 
necessary  plasma  characteristics.  Thus  instead  of 


separate  beams  of  charged  particles,  there  is  a  single 
beam  characterized  by  a  statistical  distribution  of  elec¬ 
trical  dipole  moment  wltliin  the  beam.  The  advantages 
of  a  plasma  beam  over  the  two  ion  beams  are  shown  to 
be  (1)  that  a  much  higher  particle  flux  can  be  obtained 
in  a  practical  generator  for  the  plasma  Jet  and  (2)  that 
the  energy  required  to  produce  the  charged  particles 
within  the  plasma  (i.e.  establish  the  electric  dipole  dis¬ 
tribution)  is  considerably  less  than  that  required  for  the 
production  and  separation  of  pure  charged  particle  beams 
As  a  result  of  these  and  other  advantages  the  plasma 
Jet  offers  promise  of  superior  performance  provided 
an  efficient  method  for  plasma  acceleration  is  de¬ 
veloped. 
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WAS.02:026 

Washington  U.  Dept  of  Mathematics,  St.  Louis,  Mo. 

(THE  BASIC  EQUATIONS  OF  ELASTICITY  AND  METH¬ 
ODS  OF  ATTACK]  Ansltze  cur  LOsung  der  Grundgiulch- 
ungen  der  Elastixitatstheorle,  by  K.  F.  Marguerrc. 
(1957]  51p.  (AFOSR-TN-57-163)  (AF  18(800)5*8) 

AD  126455  Unclassified 

Also  published  in  Zeitschr.  Angew.  Math.  Mech.,  ▼.  35: 
243-263,  June/July  1855. 

The  basic  equations  of  elasticity  are  investigated.  Pro¬ 
cedures  for  the  elasticity  theory  of  the  plane  serve  as 
an  introduction  to  the  basic  problem  (that  of  space,  to¬ 
gether  with  the  special  case  of  axial  symmetry).  The 
speculative  "Indirect"  method  having  lost  some  of  its 
significance  as  function  theory  permits  the  "direct" 
treatment  of  two  dimensional  boundary  problems. 


a  linear  metric  space  R^  g  with  R^  ^f]  as  metric. 

The  sufficient  conditions  are  sought  to  ensure  the 

boundedness  of  a  linear  transformation  T  of  R.  into 

P,a 

Itself  when  T  is  defined  by  (Tf)A  (n)  *  f  A(n)t(n)  amt  so 
commutes  with  the  convolution  operator  in  the  senie 
that  (Tf,)*fj  ■  tj*(Tfj),  where  the  fA(n)  are  the  co¬ 
efficients  in  an  expansion  of  f(x)  in  terms  of  the  ultra - 
spherical  polynomials  W(n,x),  i.e.  f  A  (n)  ■ 

f1  f(x)W(n,x)(l-x2)l,‘*dx  for  n  •  0,  1,  2,  — .  The 
-1 

main  conclusion  is  that  T  has  a  bound  C-K(a,P,v) 

provided  that  -i  <  «,fl  <  i  and  !t(n)  I  *  C,  £lt(k)-t(k-l)| 

C  for  sums  over  2n  J  k  <  2n+1.  Various  relationships 
between  weighted  quadratic  norms  of  f(x)  and  series 
involving  its  coefficients  f  A(x)  are  given. 


WAS.02:027 


WAS. 02:026 


Washington  U.  Dept,  of  Mathematics,  St.  Louis,  Mo. 

PROJECTIONS  ASSOCIATED  WITH  JACOBI  POLY¬ 
NOMIALS,  by  I.  I.  Hirschman,  Jr.  (1957]  7p.  (AFOSR- 
TN-57-181)  (AF  18(600)568)  AD  128478 

Unclassified 

Also  published  in  Proc.  Amer.  Math.  Soc.,  v.  8:  286- 


A  proof  is  given  that  !!  r^n)!'^  <  B(p)V!!^,  (1  <  p  <  *), 
where  I^n)  ■ 

£  »(m)  **  (n  ♦  l)\m  +  i)*P  (x)P  (x)dx  and  B(p) 

,  m  n 

m-o  -1 

depends  only  upon  p  and  not  upon  X.  This  result  is  an 
analog  of  Pollard’s  theorem  (Trans.  Amer.  Math.  Soc., 
v.  62:  387-403,  1947;  v.  83:  355-387,  1948;  and  Duke 
Math.  Jour.,  v.  18:  189-191,  1949). 


WAS. 02:028 

Washington  U.  Dept,  of  Mathematics,  St.  Louis,  Mo. 

WEIGHTED  QUADRATIC  NORMS  AND  ULTRASPHER- 
ICAL  POLYNOMIALS,  I.  by  R.  Askey  and  I.  I. 
Hirschman,  Jr.  (1957]  24p.  refs.  (AFOSR-TN-57-349) 
(AF  18(600)588)  AD  132422  Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc.,  v.  9i: 


Washington  U.  Dept,  of  Mathematics,  St.  Louis,  Mo. 

WEIGHTED  QUADRATIC  NORMS  AND  ULTRA- 
SPHERICAL  POLYNOMIALS,  H,  by  I.  I.  Hirschman,  Jr. 
(1957]  24p.  (AFOSR-TN-57-350)  (AF  18(600)568) 

AD  132423  Unclassified 

Also  published  in  Trans.  Amer.  Math.  Soc.,  v.  91:  314- 

554,  fey  i654. 

The  results  of  this  investigation  are  the  dual  of  those 
found  in  (item  no.  WA8.02:028).  A  transformation  t  of 
sequences  F(n)  which  commutes  with  the  convolution 

operator  In  the  sense  that  tF  •F.  ■  F,  *tF„  determines 
12  12 

a  measurable  function  t(x)  on  (-1,1]  so  that  [tF]  A(x)  > 

F  A  (x)t(x).  The  sequences  which  Rj  F]  ■ 

^  lF(n)2  u<n)  (n  ♦  1)**J^  <•,(-♦<•<  t)  form  a  linear 

metric  space  R^  with  Rj  F]  as  metric.  A  transformation 
t  of  Ra  into  Itself  has  a  bound  C-A(«,v)  provided  that 

!t(cos  •)!  t  C  for  0  i  8  i  *  and  J  ldt(cos  3)1  JCifthe 

integral  is  taken  over  intervals  with  end  points  te(i»2"*) 

and  f»(i«2"k+S  for  all  k  *  1,  2,  3,  •••.  Various  relation¬ 
ships  between  weighted  quadratic  norms  of  expulsion 
coefficients  FA  (x)  and  series  of  the  function  F(n)  are 
given. 

WA3.02.030 


The  functions  f(x)  on  (-1,1  ]  which  satisfy  the  condition 
Jf]  •[]**  f(x)2(l+x/{l-x)"(i-xV'*<ix]*  <  *  form 


Washington  U.  Dept,  of  Mathematics,  St.  Louis,  Mo. 

QUADRATIC  VARIATIONAL  PROBLEMS,  by  J.  IndriU. 
(1957)  29p.  (AFOSR-TN-57-382)  (A F  18(600)588) 

AD  132457  Unclassified 
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WAS.02:031  -  ’AS.02:035 


An  explicit  solution  obtained  previously  by  the  author 
(Pacific  Jour.  Math.,  v.  5,  suppl.  1:  765,  1955)  for  a 
quadratic  variational  problem  arising  from  an  elliptic 
partial  differential  equation  with  2  Independent  vari¬ 
ables  was  extended  to  the  case  where  there  are  S  >  2 
independent  variables. 


WAS.02:031 

Washington  U.  [Oept.  of  Mathematics]  St.  Louis,  Mo. 

ON  RINGS  OF  (r,  «)-TYPE,  by  L.  A.  Kokorls.  (1957] 
[8]p.  (AFOSR-TN-57-383)  (AF  18(600)568)  AD  132458 

Unclassified 

Also  published  In  Proc.  Amer.  Math.  Soc.,  v.  9:  897- 
904,  Dec".  1958.  [TIUe  varies) 

Among  the  algebras  of  type  (v,  6)  [Albert,  Portugal 
Math.,  v.  8:  23-26,  1949;  Kokoris,  Canad.  Jour.  Math., 
v.  8:  250-255,  1956]  those  of  type  (-1,0)  and  (1,1)  are 
residual  cases  In  the  classification  of  almost  alternative 
algebras  relative  to  quasi -equivalence.  In  this  paper 
the  following  results  concerning  rings  are  proved. 

(a)  Any  ring  of  type  (—1,0)  is  antl-lsomorphlc  to  a  ring 
of  type  (1,1).  (b)  Let  A  be  a  simple  ring  of  type  (1,1) 
whose  characteristic  is  not  2  and  which  contains  an 
idempotent  e;  then  either  A  Is  associative,  or  e  Is  the 
unity  element  of  A.  In  an  appendix  Is  given  the  exten¬ 
sion  by  Kleinfeld,  to  rings,  of  the  author's  earlier  re¬ 
sults  on  algebras  of  type  O',  *).  (Math.  Rev.  abstract) 


WAS,02:032 

Washington  U.  Dept,  of  Mathematics,  St.  Louis,  Mo. 

MULTIPLIER  TRANSFORMATIONS  ON  l2'®,  by  A. 
Devinatz  and  I.  I.  Hlrschman,  Jr.  [1958]  [21]p. 
(AFQSR-TN-58-177)  (AF  18(600)568)  AD  152210; 

PB  134648  Unclassified 

Also  published  in  Ann.  Math.,  v.  69:  575-587,  May  1959. 

A  study  is  made  of  the  Banach  algvbra  Mn  of  those 

bounded  linear  transformations  of  l2’®  into  itself  which 
commute  with  convolution.  The  symbolism  is  as  follows: 

1  ’  is  the  Banach  space  of  those  complex  functions  F(n) 

for  which  F  ,  *  *,  and  F(n)  ,  * 

2,o  2,o 

Z  *F(n)  2(ln!  ♦  l)2®}  ,  -  i  <  <»  <  f ,  and  the  operation 
of  convolution,  ’,  Is  defined  by  (F*G)  (n)  * 

L  F(n-k)G(k).  Particular  emphasis  is  given  to 
k*  -“ 

questions  of  spectral  structure. 


WAS. 02:033 

Washington  U.  Dept,  of  Mathematics,  St.  Louis,  Mo. 

THE  SPECTRA  OF  MULTIPLIER  TRANSFORMS  ON 

fP,  by  A.  Devinatz  and  I.  I.  Hlrschman,  Jr.  [19SS]  20p. 
lncl.  refs.  (AFOSR-TN-58-178)  (AF  18(600)568) 

AD  152211;  PB  134647  Unc'->«sifled 

Also  published  in  Amer.  Jour.  Math.,  v.  80:  829-842, 
Oct.  1958. 

Basic,  elementary  facts  about  multiplier  transforms 
defined  on  sequence  spaces  lp,  1  <  p  <  *,  are  summa¬ 
rized,  and  every  such  operator  T  on  lp  in  shown  to 
correspond  to  a  unique  (almost  everywhere),  bounded, 

measurable  function  T  A  (8)  defined  on  thf  interval 

[0,1].  A  wide  class  of  functions  TA  (8)  is  characterized 
for  which  the  spectrum  of  the  corresponding  multiplier 
transform  T  is  the  essential  range  of  the  function. 
Theorems  are  given  which  lead  to  a  characterization 
of  the  point  spectrum  of  certain  classes  of  operators 

in  terms  o'  sets  of  multiplicity  for  lp.  A  method  is 
developed  which  results  In  asymptotic  formvlaa  for  the 
probabilities 

P(  m-Np  *  y(N)  ]  .where  y(N)  -  Q(N*). 

WNpq  / 


WAS.02-.034 

Washington  U.  Dept,  of  Mathematics,  St.  Louis,  Me. 

ON  MULTIPLIER  TRANSFORMATIONS,  by  I.  I. 
Hlrschman,  Jr.  [1958]  [31]p.  (AFOSR-TN-58-179) 

(AF  18(600)568)  AD  152212;  PB  134646  Unclassified 

Also  published  in  Duke  Math.  Jour.,  v.  26:  221-242, 
June  1959. 

Sufficient  conditions  on  a  bounded  measurable  function 
T(9 )  are  investigated  which  will  insure  that  the  rr.ulti- 
pller  transformations  T  are  bounded  on  the  space  of 

complex  functions  LP  (I)  for  p  <  2. 

WAS. 02:035 

Washington  U.  Dept,  of  Mathematics.  St.  Louis,  Mo. 

A  MAXIMAL  PROBLEM  IN  HARMONIC  ANALYSIS.  II. 
by  I.  I.  Hlrschman,  Jr.  [1958]  22p.  (AFQSR-TN-56- 
432)  (AF  18(600)568;  continued  by  AF  49(638)218) 

AD  158236  Unclassified 

Also  published  in  Pacific  Jour.  Math.,  v.  9:  525-540, 
1959. 
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WA8.07:001;  WAS.03:006,  007 


G  a  compact  topological  group  with  elements  x,  xq,  etc. 

is  considered  in  which  a  dx  is  taken  which  denotes  the 
Haar  measure  of  G  normalized  by  the  condition  that  the 

measure  of  G  is  1.  The  matrices  (g(a,i,J,x)]l[^  of  A 

are  taken  as  a  complete  set  of  inequivalent  unitary 
representations  of  G  which  Implies: 

L  B(»,  i,  J,  *)g  (A,  k,  t,  *)*dx  »  «  (a,  1,  ];  A.  k,  f). 

r^l 

8(0’,  1,  J;  A,  k,  f)  is  1  if  «  «  A,  l  -  k  and  J  *  /,  otherwise 

it  is  xero.  Further  if  f(x)  t  L2(G)  and  if  c(c,  i,  J,  f)  - 
,fG  f(x)gK  i,  J,  x)*dx  then 


Let  1  <  p  <  2,  1/p  +  l/q  «  1.  TTie  inequalities 
za  rW2  ‘ <l/2  [iW  i  IcK  i,  j,  f)l2]q/2}1/q  *  !lf!!p. 

and  {l  r(o)2  '  p/2  [l^  |c(», i, J, f) 1 2]p/2}  1/p*l!fli 

i.i  -  1  J  Q 


are  shown  and  determined  for  p  /  2  for  ail  cases  on 
which  equality  occurs.  (See  also  item  nos.  WAS.02-.007 
and  WAS.02:013,  Vol.  I). 


WAS. 07:001 

Washington  U.  Dept,  of  Mathematics,  St.  Louis,  Mo. 

ON  A  LEMMA  OF  U.  V.  UNNIK,  by  A.  Devinatx. 

July  17,  1058,  3p.  (AFOSR-TN-58-552)  (AF49(638)- 
218;  continuation  of  AF  18(600)568)  AD  158370 

Unclassified 

The  loliowing  theorem  is  a  stronger  tesult  of  a  lemma 
from  the  theory  ol  positive  functions  proposed  by  U.  V. 
Unmk.  U  (1)  f(x)  and  g(x)  are  continuous  positive  defi¬ 
nite  functions,  (2)  and  if  g(x)  is  infinitely  differentiable, 
(3)  then  the  Hamburger  moment  sequence 

( (-i)n  g^  (0)  ^  5  is  determined,  and  (4)  the  origin  is  a 

limit  point  of  the  zeroes  of  f(x)  •  g(x),  then  l(x)  »  g(x) 
on  the  whole  axis. 


WAS. 03:006 

Washington  U.  (Dept,  ol  Physics]  St.  Louis,  Mo. 

ISOTOPIC  SPIN  AND  ANTINUC LEON- NUCLEON 
SCATTERING,  by  B.  1.  Maienka  and  H.  Primakoff. 
(1957]  [6]p.  inci.  diagr.  table.  (Sponsored  jointly  by 
Air  Force  Office  of  Scientific  Research  under  (AF  18- 
(60J)  .77],  Office  of  Naval  Research,  and  Atomic  Energy 
Commission)  Unclassified 


Published  in  Phys.  Rev.,  v.  105:  338-343,  Jan.  1,  1957. 

The  total  Isotopic  spin  operator  and  its  square  are  de¬ 
termined  for  the  quantized  nucleon-antinucieon  fieid. 

In  the  customary  configuration  space  representation,  it 
is  found  that  in  the  formula  for  the  total  isotopic  spin  of 
a  system  of  nucleons  and  antinucleons,  the  antinucleons 
contribute  terms  with  the  transposed  negatives  of  the 
t  operators  replacing  the  corresponding  r’s.  The  form 
that  has  been  usually  anticipated  is  found  only  after  a 
suitable  canonical  transformation.  The  results  are  spe¬ 
cifically  applied  to  a  2-particle  system  consisting  of  a 
nucleon  and  an  antinucleon.  Expressions  are  also  obtained 
for  the  Isotopic  spin  dependence  of  the  ratio  of  elastic 
charge  exchange  to  elastic  noncharge  exchange  scattering 
of  an  zr.tiproton  by  a  neutron  and  by  a  proton.  These  are 
discussed  and  evaluated  under  certain  simplifying 
assumptions.  (Contractor’s  abstract) 


WAS.03:007 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

FURTHER  REFINEMENTS  ON  THE  BRILLOUTN- 
WIGNER  PERTURBATION  PROCEDURE,  by  E.  Feenberg 
and  P.  Goldhammer.  (1957]  [6]p.  incl.  tables.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  under 
[AF  18(600)777],  Office  of  Naval  Research,  and  Atomic 
Energy  Commission)  Unclassified 

Published  in  Phys.  Rev.,  v.  105:  750-755,  Jan.  15,  1957. 

The  first-order  correction  to  the  wave  function  in  the 
Brillouin-Wigner  perturbation  procedure  is  generalized 
by  associating  Independent  amplitude  coefficients  G  with 

(x)  * 

each  physically  distinct  type  of  interaction  W  occurring 
in  the  interaction  operator.  The  modified  formulas  for 
wave  function  and  energy  can  be  evaluated  by  usln*  only 
quantities  which  occur  in  the  original  formulation  of  the 
perturbation  procedure,  (characterized  by  G^  ■  1).  The 

energy  formula  is  invariant  under  a  transformation  which 
changes  the  scale  of  all  energy  denominators  by  a  constant 
(actor.  A  uniform  displacement  of  the  zeroth- order  en¬ 
ergy  spectrum  provides  an  additional  variational  parame¬ 
ter.  A  simple  example  is  worked  out  to  show  how  the 
computed  energy  improves  as  the  amplitude  parameters 
are  displaced  lrom  -  1  to  optimum  values.  An  inci¬ 
dental  result  is  the  observation  that  the  statistical  weight 
ol  the  first  order  correction  to  the  wave  function  depends 
strongly  on  the  amplitude  parameters.  Finally,  results 
lor  degenerate  and  nondegenerate  zeroth  order  states 
are  embodied  in  an  effective  interaction  operator  which 
determines  the  energy  and  the  correct  zeroth-order 
linear  combination.  (Contractor’s  abstract) 
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WAS.03:008;  WAS.04:020-022 


WAS.03:008 

Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

[NUCLEAR  REACTION  STUDIES],  by  F.  B.  Shull. 

Final  status  rept.  July  1953-Jan.  31,  1957.  Nov.  19, 

1957,  lip.  lncl.  tables.  (AFOSR-TR-58-74)  (AF  18- 
(600)777;  continued  by  AF  18(803)108)  AD  181652; 

PB  135132  Unclassified 

Research  under  the  contract  concentrated  on  various 
aspects  of  "stripping”  reactions.  Proton  angular  dis¬ 
tributions  were  measured  by  a  nuclear  emulsion  tech¬ 
nique.  To  obtain  better  results  faster  a  nickel-delay 
Hutchinson-Scarrott  type  multichannel  pulse-height 
anaiyzer  was  constructed  with  a  proportional  counter 
t<  iescope  followed  by  a  scintillation  detector.  Experi¬ 
mental  results  are  summarized  for  the  following; 

Na23(d,p)Na24;  Tl47<d,p)Tl48;  Tl48(d,p)Tl49; 

Fe58(d,p)Fe57;  Fe57(d,p)Fe58;  Ni80(d,p)Ni81; 

Ni  (d,p)Ni  ;  Zn  (d,p)Zn  ;  Zn  (d,p)Zn  ; 

Zn87(d,p)Zn88;  and  Zn88(d,p)Zn88.  Contrary  to  the 
Butler  theory,  the  Zn  isotope  reactions  yielded  a  rela¬ 
tively  high  intensity  for  proton  groups  whose  angular  dis¬ 
tributions  indicate  capture  in  f  or  g  states,  with  corre¬ 
spondingly  high  values  of  1  . 


WAS. 04:020 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

TRANSIENT  ELECTRON  INDUCTION  SIGNALS  FROM 
SODIUM- AMMONIA  SOLUTIONS  (Abstract),  by  V.  L. 
Poilak  and  R.  E.  Norberg.  [1956]  [l]p.  (AF  18(800)- 
1133)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Monterey,  Calif.,  Dec.  27-29,  1956. 

Published  in  Buii.  Amer.  Phys.  Soc.,  Series  11, 
v.  1:  397,  Dec.  27,  1956. 

Observations  are  reported  of  electron  Induction  decay 
signals  from  solutions  of  sodium  in  liquid  NHj.  The 

signals  appear  following  the  application  of  fractional 
microsecond  30  me  radio-frequency  pulses  to  samples 
in  a  10.7  oe  static  magnetic  field.  The  initial  tuning 
of  the  oscillator,  radio-frequency  bridge,  and  signal 
amplifier  is  accomplished  by  observation  of  transient 
piezoelectric  signals  from  an  NH^H^PO^  powder 

sample  Inserted  into  one  of  the  high  impedance  coils 
of  the  bridge.  Measurements  of  electron  relaxation 
times  in  the  metal-ammonia  solutions  have  been  made 
with  both  photographic  and  electronic  integrating  tech¬ 
niques.  The  dependence  of  the  transient  Induction  sig¬ 
nals  upon  the  spacing  of  the  pulses  has  yielded  an  elec¬ 
tron  Tj  of  2.0  microseconds  in  a  sample  of  about  0.2 


molar  concentration.  Further  measurements  corre¬ 
sponding  to  other  concentrations  are  reported. 


WAS.04  021 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

ELECTRON  SPIN  RESONANCE  STUDY  OF  THE 
ELECTRON  EXCHANGE  BETWEEN  NAPHTHALENE 
NEGATIVE  ION  AND  NAPHTHALENE,  by  R.  L.  Ward 
and  S,  i.  Weissman.  Dec.  1958  [5]p.  lncl.  diagrs.  table, 
refs.  (Technical  rept.  no.  15)  (AFOSR-TN-57-11) 

(AF  18(600)1133)  AD  115043  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  ?.  79; 
ioM-J090,  May  5,  1957. 

The  rate  of  the  electron  exchange  reaction  between 
naphthalene  negative  ion  and  naphthalene  has  been  de¬ 
termined  by  a  spectroscopic  method.  Broadening  of  the 
electron  spin  resonance  lines  of  naphthalene  negative 
ion  occurs  in  the  presence  of  naphthalene.  Ulmolecular 
rate  constants  are  deduced  from  the  variation  of  line 
breadth  with  concentration  of  added  naphthalene.  The 
rate  constants  vary  with  the  solvent  and  with  the  choice 
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of  positive  ion.  They  lie  in  the  range  10  -10  liter 
mol'1  sec'1. 

WAS. 04:022 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

SEARCH  FOR  PARAMAGNETIC  RESONANCE  AB¬ 
SORPTION  IN  PHOTOREDUCED  CHLOROPHYLL,  by 
H.  Llnschitz  and  S.  L  Weissman.  [1957]  [2]p.  (Techni¬ 
cal  rept.  no.  16)  (AFOSR-TN-57-185)  (to  cooperation 
with  Syracuse  U.,  N.  Y.)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  18(600)- 
1133  and  Atomic  Energy  Commission  under  AT(30-i)820) 
AD  126480  Unclassified 

Published  in  Arch.  Bloc  hem.  and  Biophys.,  v.  67:  491- 
492,  Apr.  1957. 

A  search  has  been  carried  out  for  the  paramagnetic 
resonance  absorption  due  to  the  free  radical  semiquinone 
which  is  assumed  to  be  the  intermediate  in  the  photo¬ 
sensitized  chlorophyll  reacticn  in  basic  media.  No  sharp- 
line  absorption  spectra  has  been  found.  Thus  either  the 
Krasnovsky  intermediate  is  not  a  free  radical  or  the  ab¬ 
sorption  is  extremely  broad.  The  first  interpretation  is 
believed  to  be  more  likely. 


AIR  FORCE  SCIENTIFIC  RESEARCH 


WAS.04:023  -  WAS.04-.028 


WAS. 04:023 

Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

SPIN  EXCHANGE  IN  A  BIRADICAL,  by  D.  C.  Reitz  and 
S.  I.  Weissman.  [1957]  [l]p.  (Technical  rept.  no.  17) 
(AFOSR-TN-57-437)  (AF  18(600)1133)  AD  136427 

Unclassified 

Published  in  Jour.  Chem.  Phys.,  v.  27:  968,  Oct  1957. 

The  rate  of  spin  exchange  has  been  studied  by  observa¬ 
tion  of  electron  spin  resonance  in  the  labeled  biradical 
4-4'  oxybistrlphenylmethyl.  The  observed  absorption 
spectrum  corresponds  to  that  produced  by  a  model  which 
involves  a  spin  exchange  rate  which  is  lower  than  the 

g 

hyperfine  splitting  frequency  of  10  /sec. 

WAS.04:024 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

SPIN  DENSITY  IN  OCTOCYANOMOLYBDATE  (V),  by 
S.  I.  Weissman  and  M.  Cohn.  Dec.  *957  [2]p.  incl.  illus. 
(Technical  rept.  no.  22)  (AFOSF  'U-57-438)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  18(600)1133  and  National  Science  Foundation) 

AD  214106  Unclassified 

Also  pubUshed  in  Jour.  Chem.  Phys.,  v.  27:  1440-1441, 

Dec."  1951 

The  electronic  structure  of  the  Mo(CN)g  ion  has  been 

investigated  by  means  of  the  hyperfine  structure  of  its 
spin  resonance  system.  The  origin  of  the  satellites  to 
the  Mo  line  have  been  shown  to  be  due  to  the  C  atoms. 

From  the  observed  spectra  of  the  molybdate  ion,  the 
spin  density  at  each  ion  has  been  determined  to  be  0.96 
at  the  Mo  nucleus,  0.088  at  each  C,  and  at  each  N,  less 
than  0.006  units  cif  spin  in  units  of  normal  hydrogen 
spin. 

WAS.04  025 

Washington  U.  [Dept,  of  Physics]  SL  Louis,  Mo. 

THE  SPIN  RELAXATION  TIME  OF  TRIPHENYL  - 
METHYL  AT  LOW  TEMPERATURES,  by  S.  1.  Weissman, 

G.  Feher,  and  E.  A.  Gere.  [1957]  [2]p.  (Technical  rept. 
no.  18)  (AFOSR-TN-57-S67)  (A F  18(600)1 133) 

Unclassified 

Also  published  in  Jour  Amer.  Chem.  Soc.,  v.  79: 

$564-5565.  Oct.  20.  1957. 

An  argument  Is  presented  to  reconcile  the  reported 
disappearance  of  the  paramagnetism  of  solid  solutions 
of  triphenylmethyl  at  low  temperatures.  Due  to  the  long 
spin-lattice  relaxation  times  measured  for  triphenyl  - 
methyl  at  low  temperatures,  the  Inductance  method  of 
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measuring  the  paramagnetism  will  yield  a  value  of  the  . 
susceptibility  which  is  considerably  lower  than  the  static  66  9 

value  by  an  amount  equal  to  the  square  of  the  ratio  of  the  . 

relaxation  frequency  to  the  measuring  frequency. 


WAS. 04:026 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

ELECTRON  SPIN  RESONANCE  AND  ELECTRONIC 
STRUCTURE  OF  TRIPHENYLMETHYL,  by  F.  C.  Adam 
and  S.  I.  Weissman.  Nov.  1957,  13p.  incl.  diagrs.  refs. 
(AFOSR-TN-57-736)  (AF  18(600)1133)  AD  214106 

tine  lasei  fled 


Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  2057- 
S656,  May  5,"16Jfi. 

13 

The  anisotropic  hyperfine  splitting  due  to  C  in  the 
methyl  position  of  triphenylmethyl  has  been  obtained 
from  dilute  solutions  of  triphenylmethyl  in  triphenyl- 
amine.  Analysis  o*  the  measurements  yields  an  estimate 
of  density  of  unpaired  electron  at  the  methyl  position. 
Estimates  of  densities  at  other  positions  are  made  from 
proton  hyperfine  splittings.  The  magnitudes  of  the  densi¬ 
ties  require  that  some  of  them  have  negative  sign.  A 
simple  valence  bond  approximation  is  in  good  agreement 
with  the  observations.  (Contractor's  abstract) 


WAS. 04:027 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

ELECTRON  SPIN  RESONANCE  OBSERVATIONS  OF 
PHOTOCHROMIC  SUBSTANCES,  by  Y.  Hirshberg  and 
S.  I.  Weigsman.  [1957]  [2]p.  (Technical  rept.  no.  23) 
(AFOSR-TN-57-795)  (AF  18(600)1133)  AD  214106 

Unclassified 

Also  pubUshed  In  Jour.  Chem.  Phys.,  v.  28:  739-740, 
Apr.  1958. 

Compounds  of  the  bianthone  and  spiropyran  series  have 
been  colored  by  irradiation  with  ultraviolet  light.  These 
colored  products  have  been  observed  not  to  exhibit  elec¬ 
tron  spin  resonance,  even  though  their  concentrations 
were  sufficient  to  do  so. 


WAS.04:028 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

FREE  RADICAL  RESONANCES,  by  S.  1.  Weissman. 
[1957]  [2]p.  [AF  18(600)1133]  Unclassified 

Published  in  Proc.  Conf.  on  Radio  and  Microwave 
Spectroscopy.  Duke  l'..  Durham,  N.  C.  (Nov.  4-6,  1957), 
Washington,  Office  of  Naval  Research  [1957]  p.  53-54. 
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WAS. 04:029  -032;  WAS.05:003 


A  discussion  Is  presented  of  certain  aspects  of  the 
magnetic  resonance  behavior  of  free  radicals.  Empha¬ 
sis  Is  placed  on  the  analysis  of  hyperflne  patterns  for 
stationary  electronic  states  and  on  secular  perturbation 
of  these  states. 


WAS. 04:020 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

DEMONSTRATION  OF  AN  ATOM  TRANSFER  PROCESS 
BY  ELECTRON  SPIN  RESONANCE,  by  F.  C.  Adam  and 
S.  I.  Welssman.  Feb.  1058  [l]p.  (Technical  rept  no.  21) 
(AFOSR-TN-58-132)  (AF  18(600)1133)  AD  152150 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  1518- 
1510,  Mar.  20,  1058. 

T*:e  transfer  of  sodium  atoms,  rather  than  separate 
.ectrons  and  sodium  ions  has  been  observed  In  an  ex¬ 
change  reaction  In  a  dilute  solution  of  sodium  ketyl  of 
benzophenone  in  1,2-dimethoxyethane.  The  electron 
spin  resonance  spectrum  of  this  reaction  shows  a  split¬ 
ting  of  1.1  oersteds  which  is  consistent  with  the  inter¬ 
action  of  sodium  atoms  and  the  solution. 


WAS.04:030 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

ELECTRON  SPIN  RESONANCE  SPECTRA  OF  AROMAT¬ 
IC  MONONEGATIVE  AND  MONOPOSITIVE  IONS,  by  E. 
de  Boer  and  S.  I.  Welssman.  Mar.  1058  [7]p.  incl. 
diagrs.  table,  refs.  (Technical  rept  no.  24)  (AFOSR- 
TN-58-222)  (AF  18(600)1133)  AD  214106 

Unclassified 

Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  80:  4540- 
4555,  Sept.  5.  1658. 

The  electron  spin  resonance  spectra  of  the  mononegative 
ions  of  anthracene,  tetracene,  phenanthrene,  biphenyl, 
tcrphenyl,  perylene,  pyrene,  triphenylene,  coronene, 
fluoranthene,  acenaphthylene,  acepleiadylene,  acenaph- 
thene  and  acepletadiene  are  reported.  In  addition,  the 
electron  spin  resonance  spectra  of  the  positive  ions 
of  perylene,  tetracene,  anthracene,  acepleiadylene  and 
acepletadiene  have  been  measured.  The  spectra  are 
compared  with  those  calculated  oa  the  assumption  of  a 
linear  relationship  between  hyperflne  coupling  constant 
with  a  proton  and  the  e-spin  density  on  the  adjacent 
carbon.  The  Utter  were  calcuUted  by  a  single  config¬ 
uration  HQckel  molecuUr  orbital  treatment.  The  spec¬ 
tra  of  the  negative  ions  of  all  the  alternant  hydrocarbons 
except  pyrene  are  in  satisfactory  agreement  with  the 
calculations.  The  spectra  of  the  negative  Ions  of  the 
non-alternant  hydrocarbons  fluoranthene  and  acenaph¬ 
thylene  agree  with  the  calcuUUons  while  the  spectrum 
of  acepleiadylene  ion  does  not.  Among  the  positive  ions, 


the  spectra  of  the  ions  of  perylene,  tetracene  and  anthra¬ 
cene  agree  with  the  calcuUtlons;  the  spectrum  of  the 
positive  Ion  of  acepleiadiene  does  not.  The  ions  of  the 
partially  saturated  hydrocarbons  acepleiadleue  and 
acenaphthene  have  high  coupling  constants  with  the  methy¬ 
lene  protons  and  are  not  satisfactorily  treated  by  simple 
molecuUr  urbiUl  theory.  (Contractor's  abstract) 


WAS.04:031 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

ELECTRON  SPIN  RESONANCE  SPECTRA  OF  THE 
ANIONS  OF  BENZENE,  TOLUENE  AND  THE  XYLENES, 
by  T.  R.  Tuttle,  Jr.  and  S.  I.  Welssman.  May  1058  [3]p. 
incl.  refs.  (Technical  rept.  no.  25)  (AFOSR-TN-58-392) 
(AF  18(600)1133)  AD  214108  UncUssified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  5342- 
5$44,  Oct.  SO,  1958. 

A  description  is  given  of  the  method  of  preparation  and 
the  measured  electron  spin  resonance  spectra  of  the 
anions  of  benzene,  toluene,  o-xylene,  m-xylene,  and  p- 
xylene.  The  distribution  of  spin  density  Is  compared 
with  predictions  of  molecuUr  orbital  theory.  (Contrac¬ 
tor's  abstract) 

WAS- 04  HI  32 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

THE  ELECTRONIC  SPECTRA  OF  AROMATIC  *nRO- 
CARBON  ANIONS,  by  E.  de  Boer  and  S.  L  WeUsman. 
[1957]  [3]p.  incl.  table.  [Technical  repL  no.  10] 
[AF06R-TN-58-612]  [AF  18(800)1133;  continued  by 
AF  49(838)484]  AD  182140  Unclassified 

Also  published  in  Recue U  Trv.v.  Chim.  Pays -Baa, 
824-826,  Sept./Oct.  1057. 

The  electronic  spectra  of  several  mono-  and  divalent 
negative  aromatic  inns  were  measured  by  the  use  of  a 
Cary  spectrophotometer.  Comparison  is  made  with  the 
spectra  obtained  from  the  same  set  of  ions  which  were 
however  prepared  with  the  use  of  sodium  as  a  reducing 
agent  rather  than  with  the  use  o'  potassium  as  in  the 
present  case.  It  is  found  that  the  absorption  bands  are 
shifted  to  lower  wavelengths  by  an  amount  of  0.2  Ulo- 
Kayser  in  the  case  In  which  potassium  has  been  used. 

In  the  present  case  tetrahydrofuran  has  been  used  as 
solvent  instead  of  quaterpheiiyl. 

WAS. 05:003 

Washington  U.  Dept,  of  Physics,  SC  Louis,  Mo. 

DRIFT  VELOCITIES  OF  IONS  IN  NITROGEN  AT  VARI¬ 
OUS  TEMPERATURES,  by  F.  R.  Kovar,  E.  C.  Beaty, 
and  R.  N.  Varney.  [1057]  [3]jk  incl.  diagr.  (AFOSR- 
TN-57-302)  (A F  18(600)1317)  AD  132373  UncUasUied 
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WAS.05:004,  005;  WAS.06:002,  003 


Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Oklahoma  U.,  Norman,  Mar.  1-2,  1057. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  Q 

v:7:  Td5r^'»r- 

Also  published  in  Phys.  Rev.,  v.  107:  1400-1402, 

Sept.  15,  1057. 

Drift  velocities  of  nitrogen  ions  in  nitrogen  gas  as  a 
function  of  field  over  pressure  have  been  studied  by  a 
pulsed  Townsend  discharge  method  at  temperatures  of 
77*K,  300°K,  and  450°K.  Results  support  the  theory  that 
Ng+  ions  are  responsible  for  drift  velocities  at  high 

E/pq  values,  N^+  ions  are  responsible  for  drift  veloci¬ 
ties  at  low  E/pq  values,  while  the  drift  velocity  at  in¬ 
termediate  E/pq  values  is  an  average  velocity  deter¬ 
mined  by  the  relative  lifetimes  in  transit  of  the  N^+ 
and  Ng+  ions.  Present  results  further  substantiate  the 
existence  of  N^+  at  low  E/p^  and  N^+  at  high  E/pq  by 

showing  opposite  temperature  effects  on  the  mobility 
of  the  two  ions.  The  binding  energy  of  the  N^+  ion  has 

been  estimated  at  G.14  ev.  (Contractor's  abstract) 


WAS.05:004 

Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

AUGER  ELECTRONS  IN  THE  SECONDARY  ELECTRON 
SPECTRUM  IN  MAGNESIUM,  by  O.  H.  Zinke.  (1957] 
(2]p.  lncl.  diagrs.  tables.  [AF  18(600)1317] 

Unclassified 

Published  in  Phys.  Rev.,  v.  106:  1163-1164,  June  15, 

1957: - 

By  continuously  depositing  fresh  magnesium  onto  a 
target  surface  in  high  vacuum,  it  was  possible  to 
obtain  the  spectrum  of  secondary  electrons  liberated 
from  atomically  clean  metal.  The  results  show  excel¬ 
lent  agreement  with  predicted  Auger  transitions,  and 
the  continuous  background  spectrum  between  Auger 
peaks  vanishes.  (Contractor's  abstract) 


WAS. 05.005 

Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

IONS  IN  NITROGEN,  by  M.  Saporoschenko.  (1958]  (4]p. 
lncl.  illus.  diagrs.  refs.  (AFOSR-TN-58-452)  Spon¬ 
sored  Jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  18(600)1317  and  Research  Corp.)  AD  158258 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  Ill:  1550-1553,  Sept. 
15,  1958. 


N+,  Ng+,  Nj+,  and  N^+  ions  have  been  identified  in  nitro¬ 
gen  gas  by  use  of  a  mass  spectrometer  operated  with 
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the  ion  source  in  the  pressure  range  from  10  mm  Hg 
to  0.6  mm  Hg.  Appearance  potentials  occur  at 
15.5  *  0.2  ev  for  Ng+,  at  15.8  ±  0.3  ev  for  N^+,  at 

22.1  ±  0.5  ev  for  Ng+,  and  at  24.2  ±  0.4  ev  for  N+;  Ng+ 

ions  thus  are  formed  only  at  much  higher  electron  ener¬ 
gies  than  Ng+  but  still  at  2  ev  less  energy  than  N+.  It  is 

believed  that  the  N.+  is  formed  by  the  process  N,+  + 

Ng  -  N^+  (excited  vibrationally)  and  the  Nj+  is  formed 
by  the  process  Ng+  +  Ng~  Ng+  +  N,  where  Ng+  is  an 
excited  ion.  N^+  and  Ng+  currents  decrease  with  in¬ 
creasing  E/p  in  the  source,  suggesting  that  they  may  be 
dissociated  by  molecular  Impacts.  The  N^  ions  are 

considerably  more  readily  lost  than  the  Ng+  ions.  Since 

the  formation  of  Ng+  must  necessarily  release  a  nitrogen 

atom,  this  process  constitutes  a  form  of  dissociation  of 
Ng  which  may  account  for  the  value  of  the  dissociation 

energy  of  7.38  ev  found  by  some  methods. 
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Washington  U.  Dept,  of  Physics,  Pt.  Louis,  Mo. 

ELUCIDATION  OF  THE  BIOLOGICAL  ACTIVITY  OF 
FREE  RADICALS  BY  ELECTRON  SPIN  RESPONSE, 
by  B.  Commoner,  J.  J.  Helse  and  others.  [1957]  28p. 
incl.  diagrs.  tables,  refs.  (AFOSR-TN-57-264)  (AF  18- 
(600)1592)  AD  126363  Unclassified 

Also  published  in  Science,  v.  126:  57-63,  July  12,  1957. 

Electron  spin  resonance  has  been  used  to  Investigate 
the  role  of  free  radicals  in  biochemical  processes. 
Studies  of  simple  enzyme  systems,  chloroplast  systems, 
and  living  cells  of  Chlorella  have  shown  the  presence 
of  free  radicals  and  have  confirmed  the  prediction  of 
Mlchaelis  that  biochemical  oxidation- reduction  occurs 
in  successive  univalent  steps  which  gives  rise  to  free 
radical  intermediates.  The  chloroplast  system  studied 
exhibits  both  a  long  and  short  lifetime  persistent  radia¬ 
tion  after  illumination.  These  emissions  can  be  associ¬ 
ated  with  an  electron-transport  free  radical  and  an  ac¬ 
tivated  chlorophyll  complex, respectively. 

WAS. 06:003 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

ELECTRON  SPIN  RESONANCE  IN  BIOLOGICAL  SYS¬ 
TEMS,  by  B.  Commoner.  (1957)  [3jp.  (Sponsored  Joint¬ 
ly  by  Air  Force  Office  of  Scientific  Research  u£d»r 
(AF  16(600)1592]  and  Office  of  Naval  Research) 

Unclassified 
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Published  in  Proc.  Conf.  on  Radio  and  Microwave 
Spectroscopy,  Duke  U.,  Durham,  N.  C.  (Nov.  4-6,  1957), 
Washington,  Office  of  Naval  Research  [1957j  p.  55-57. 

Results  are  summarized  of  a  series  of  investigations 
carried  out  over  the  past  sever,  years  on  the  occurrence 
and  activity  of  free  radicals  in  living  cells  and  in  prep¬ 
arations  of  cell  components  and  enzyme  systems.  In 
order  to  obtain  data  which  might  describe  the  actual 
physical  processes  which  are  involved  in  metabolic  oxi¬ 
dation-reduction,  an  effort  was  made  to  develop  exper¬ 
imental  systems  based  on  the  electron  spin  resonance 
technique. 


WAS.  06:004 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

ELECTRON -SPIN  RESONANCE  STUDIES  OF  FREE- 
RADICAL  INTERMEDIATES  IN  OXIDATION-REDUC¬ 
TION  ENZYME  SYSTEMS,  by  B.  Commoner,  B.  B. 
Lippincott,  and  J.  V.  Passonneau.  [1958]  [12]p.  incl. 
diagrs.  table,  refs.  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  [AF  18(600)1592] 
and  Office  of  Naval  Research)  Unclassified 

Published  in  Proc.  Nat'l.  Acad.  Sciences,  v.  44:  1099- 
1110,  Nov.  1958. 

The  oxidation-reduction  processes  that  occur  in  living 
cells  and  in  systems  composed  of  isolated  enzymes 
involve  a  succession  ul  reactions  in  which  electron 
transfer  is  the  common  characteristic.  This  conclu¬ 
sion  has  been  inferred  from  chemical  evidence  about 
hit  structure  and  reacov.ty  of  the  system  components, 
but  relatively  little  is  known  about  tl.-e  physical  proc¬ 
esses  which  govern  electron  transfer  among  them. 

This  paper  is  concerned  with  one  of  the  unresolved 
problems:  the  valence  of  electron  transfer.  Direct 
chemical  evidence  indicates  that  the  net  effect  of  many 
biochemical  oxidation -reduction  reactions  is  the  trans¬ 
fer  of  two  electrons.  In  other  cases,  notably  the  cyto¬ 
chrome-cytochrome  oxidase  system,  the  same  type  of 
evidence  indicates  that  the  transfer  is  univalent.  The 
thermodynamic  barriers  to  the  necessary  coupling  of  2- 
electron  and  1 -electron  processes  are  formidable,  and 
Ous  problem  has  been  under  active  consideration  fur 
some  time.  On  the  basis  of  work  with  model  systems, 
Michaelis  proposed  a  solution  which  is  best  summar¬ 
ized  in  his  own  statement  thafall  oxidations  of  organic 
molecules,  although  they  are  bivalent,  proceed  in  two 
successive  univalent  steps,  the  intermediate  state 
being  a  free  radical.''  The  operative  conclusion  which 
emerges  from  Michaelis'  work  is  that  free  radicals 
must  occur  as  intermediates  in  ail  biochemical  oxida¬ 
tion-reduction  processes.  The  present  paper  reports 
detailed  experiments  on  a  flavoprotein  oxidation- reduc¬ 
tion  enzyme  and  less  detailed  studies  of  a  series  of 
vonimon  oxidation-reduction  enzyme  systems.  The 
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results  confirm  Michaelis’  proposal  that  free-radical 
intermediates  are  characteristic  features  of  enzymatic 
electron  transport.  (Contractor's  abstract) 


WAS.  06:005 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

LIGHT-INDUCED  FREE  RADICALS  IN  FMN  AND 
FLAVOPROTEIN  ENZYMES,  by  B.  Commoner  and  B.  B. 
Lippincott.  [1958]  [7]p.  incl.  diagrs.  refs.  (Sponsored 
jointly  by  Air  Force  Office  of  Scientific  Research  un¬ 
der  [AF  18(600)1592]  and  Office  of  Naval  Research) 

Unclassified 

Published  in  Proc.  Nat'l.  Acad.  Sciences,  v.  44: 
1110-1116,  Nov.  1958. 

There  is  some  evidence  that  visible  light  may  influence 
the  rate  of  cellular  respiration  and  of  isolated  oxidation- 
reduction  enzyme  systems.  The  evidence  is  not  suffi¬ 
ciently  extensive  to  indicate  whether  the  effect  is  a  gen¬ 
eral  one,  nor  is  it  sufficiently  detailed  to  suggest  a  pos¬ 
sible  mechanism.  The  experiments  reported  provide 
evidence  on  these  questions.  They  show  that  flavin 
prosthetic  groups  and  flavoprotein  oxidation-reduction 
enzymes  readily  form  free  radicals  when  exposed  to 
ordinary  intensities  of  visible  light.  The  light-induced 
free  radicals  appear  to  be  identical  with  those  ordinari¬ 
ly  formed  as  intermediates  in  the  oxidation-reduction 
process  carried  out  by  these  components.  This  effect 
jiruvides  a  mechanism  which  can  mediate  the  influence 
of  light  on  cellular  oxidation-reduction.  Since  flavo¬ 
protein  enzymes  participate  in  a  wide  range  of  metabolic 
systems,  the  evidence  also  indicates  that  the  observed 
effect  of  light  on  cell”l?r  processes  is  probably  of  quite 
genera!  significance. 


WAS. 08:001 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

CONTINUED  PRACTION  APPROXIMANTS  TO  THE 
BRI LLOU1N -WIGNER  PERTURBATION  SERIES,  by  R. 
C.  Young,  L.  C.  Btedenharn,  and  E.  Fc-enbrrg.  Mar. 
19M.  l«p.  Kiel,  diagrs.  tables.  tAFOSJUTN-tt-106) 

(In  cooperation  with  Rice  Inst.,  Houston,  Tex.)  (Spon¬ 
sored  jointly  by  Air  Force  Office  of  Scientific  Research 
under  AF  18(603)108;  continuation  of  AF  18(600)777, 
Office  of  Naval  Research,  and  Atomic  Energy  Commis¬ 
sion)  AD  120457  Unclassified 


Also  published  in  Phys.  Rev.,  v. 
15,  1957. 


106:  1151-1155,  June 


The  Brillouin-Wigner  series  for  the  energy  is  converted 
into  a  continued  fraction.  Refinements  on  the  Brillouin- 
Wigner  formulas  developed  in  recent  publications  are 

identified  with  alternate  (E*n*  approximants  to  the  con¬ 
tinued  fraction.  A  second  sequence  of  approximants 
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[E(n+?)j  occurs  between  successive  terns  of  the  E^ 
sequence.  These  are  useful  in  calculations  as  shown 
by  an  illustrative  example,  but  do  not  possess  the  ex¬ 
tremum  property  which  is  a  valued  characteristic  of 
the  first  sequence.  A  general  proof  is  given  that  the 

approximants  E^  are  invariant  under  the  M  transfor¬ 
mation  defined  and  verified  for  n  ■  1,2,  and  *  in  an 
earlier  publication.  (Contractor’s  abstract) 


WAS.08:002 

Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

FREE  INDUCTION  DECAYS  IN  SOLIDS,  by  I.  J.  Lowe 
and  R.  E.  Norberg.  Mar.  1957,  51p.  incl.  diagrs. 
tables.  (AFOSR-TN-57-127)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  18(603)- 
108,  Office  of  Naval  Research,  Atomic  Energy  Commis¬ 
sion,  and  Alfred  P.  Sloan  Foundation,  N.  Y.)  AD  120483 

Unclassified 

Also  published  in  Phyi*  Rev.,  v.  107:  46-61,  July  1, 

T9PT 

A  beat  structure  has  been  found  on  free  induction  de¬ 
cays  associated  with  the  pulsed  nuclear  magnetic  reso¬ 
nance  of  nuclei  in  rigid  lattices.  A  general  quantum 
mechanical  theory  is  developed  for  the  shapes  of  induc¬ 
tion  decays.  The  theory  is  specialized  to  >"•'  case  of 
rigid  solids  and  applied  to  the  magnetic  dipolar  inter- 
19 

actions  among  the  F  nuclei  in  a  fluorite  (CaFj)  crys¬ 
tal.  It  is  also  shown  rigorously  that,  except  at  very 
low  temperatures,  a  free  induction  decay  1s  the  Fourier 
transform  of  the  corresponding  steady  state  resonance 
line  shape.  The  calculation  of  the  shape  of  an  Induction 
decay  in  CaF.  thus  corresponds  to  the  calculation  of 
2  19 

the  shape  of  the  F  resonance  line  for  the  crystal. 

It  is  demonstrated  that  the  resonance  line  shape  for  an 
ordered  rigid  lattice  is  not  Gaussian.  (Contractor's 
abstract) 
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Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

F1#  NUCLEAR  MAGNETIC  RESONANCE  UNE  SHAPES 
IN  CaFj,  by  C.  R.  Bruce.  Mar.  1057,  9p.  incl.  diagrs. 

tables.  (AFOSR-TN-57-128)  (Sponsored  Jointly  by  Air 
Force  Office  of  Scienti'ic  Research  under  [AF  18(603)- 
108]  and  Office  of  Naval  Research)  AD  120484 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Philadelphia,  Pa.,  Mar.  21-23,  1957. 

Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series 
II,  v.  2:  149,  Mar.  2T,  1957. 


Also  published  in  Phys.  Rev.,  v.  107:  43-45,  July  1,  1957. 
19 

The  F  magnetic  resonances  have  been  measured  in 
CaFg  with  the  magnetic  field  along  the  [100],  [110],  and 

[111]  crystal  directions  and  these  data  are  compared 
with  the  data  of  Pake  and  Purcell.  Calculations  of  the 
second  and  fourth  moments  for  the  new  data  further  con¬ 
firm  the  theory  of  Van  Vleck  on  magnetic  dipole  inter¬ 
actions  in  solids  since  improved  agreement  with  theory 
is  obtained  in  the  case  of  the  magnetic  field  along  the 
[111]  crystal  direction.  Corrections  of  the  moments  for 
modulation  broadening  were  small.  (Contractor's 
abstract) 
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Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

CONTRIBUTION  TO  ELASTIC  SCATTERING  FROM 
INELASTIC  PROCESSES:  APPLICATION  TO  HIGH 
ENERGY  ELECTRON  SCATTERING  FROM  HYDROGEN 
AND  DEUTERIUM,  by  H.  S.  Valk.  [Apr.  1957]  26p.  incl. 
diagrs.  tables,  refs.  (AFOSR-TN-57-169)  (AF  18(603)- 
108)  AD  126462  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  6:  173- 

i'MTMy  r;  B5T. 

An  expression  is  derived  in  first  Born  approximation 
for  the  correction  to  high-energy  elastic  electron- 
nucleus  scattering  arising  from  the  existence  of  non- 
radiative  inelastic  processes.  The  magnitude  of  this 
correction  is  estimated  for  electron-proton  and  elec- 
tron-deuteron  scattering  and  is  shown  to  be  a  very  small 
but  rapidly  increasing  function  of  energy  ov-r  the  range 
of  incident  electron  energies  from  150  to  450  mev.  The 
correction  to  electron-deuteron  scattering  also  shows  a 
marked  angular  dependence  increasing  with  increasing 
scattering  angle.  (Contractor's  abstract) 
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Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 
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*  -f  ♦  e  c  ?,  by  E.  Feenberg  and  H. 

Primakoff.  [1957]  [6]p.  incl.  diagrs.  table.  (Technical 
rept.  no.  5)  (AFOSR-TN-57-642)  (AF  18(603)108) 

Unclassified 

Also  published  in  Philosophical  Magazine,  v.  3.  328-333, 
Apr.  1958. 

The  process  t+  -  »°  ♦  e*  ♦  v  has  not  yet  been  observed. 
Estimates  of  its  branching  ratio  relative  to  *  -  u  ♦  v 
can  be  derived  (1):  from  a  phase  space  volume  argument 
in  conjunction  with  the  available  experimental  informa¬ 
tion  on  **  and  (assumed  analogous)  K  processes,  and 
(2)-.  from  a  calculation  of  the  rate  of  the  beta  decay  tran¬ 
sition  between  the  '*  '  and  •*  '  states  of  a  bound 
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nucleon-antinucleon  structure.  A  possible  experimen¬ 
tal  scheme  lor  detection  of  tt+  -  tr°  +  e+  +  v  in  the  pres¬ 
ence  of  the  overwhelmingly  more  frequent  ir+  -  n  +1/ 
is  outlined. 


perimental  angular  distributions  are  compared  with  the 
Legendre  coefficients  found  by  Brolley,  Putnam,  and 
Rosen,  and  with  the  predictions  of  the  "exchange  strip¬ 
ping"  theory. 
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Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

ANALYSIS  OF  THE  SCHRODINGER  ENERGY  SERIES, 
by  E.  Feenberg.  Mar.  1958  [12]p.  incl.  refs.  (Techni¬ 
cal  rept.  no.  6)  (AFOSR-TN-57-687)  (AF  18(603)108) 
AD  136682  Unclassified 

Also  published  in  Ann.  Phys.,  v.  3:  292-303,  Mar.  1958. 

The  rate  of  convergence  of  the  Brillouin-Wigner  and 
SchrSdinger  energy  series  can  be  modified  by  using  ele¬ 
ments  of  freedom  present  in  the  formulation  of  the  per¬ 
turbation  problem.  Two  such  elements  of  freedom  are 
(a)  a  uniform  displacement  of  the  zeroth  order  energy 
spectrum  and  (b)  a  uniform  change  of  scale  in  the  spac¬ 
ing  of  the  zeroth  order  energy  levels.  Transformation 
a  is  used  to  generate  the  SchrSdinger  energy  series 
from  the  corresponding  Brillouin-Wigner  series.  The 
effect  of  transformation  b  on  the  former  series  is 
worked  out  and  exhibited  explicitly.  The  problem  of  de¬ 
fining  a  criterion  for  determining  the  scale  factor  is 
bypassed  by  the  observation  that  continued  fraction  ap- 
proximants  to  the  SchrSdinger  energy  series  are  invar¬ 
iant  under  transformation  b.  Explicit  formulas  are 
given  for  the  first  three  invariant  forms.  (Contractor's 
abstract) 
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Washington  U.  |Dept.  of  Physics]  St.  Louis,  Mo. 
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ANGULAR  DISTRIBUTION  OF  D(d,n)He  NEUTRONS 
(Abstract),  by  J.  M.  Fowler  and  W.  [W.]  Daehnick, 

[1957]  (l]p.  [AF  18(603)108]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  St. 
l.ouis.  Mo.,  Nov.  29-30,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  11,  v.  2: 

350,  Nov.  29,  1957. 

The  angular  distribution  of  neutrons  from  the  reaction 
3 

D(d,n)He  has  been  obtained  over  the  angular  range  of 
0-90  center-of-mass  at  a  deuteron  energy  of  9.0  mev. 
The  neutrons  were  detected  with  a  1  in.  x  1  in.  x  5  mm 
plastic  scintillator  and  the  photomultiplier  pulses  were 
displayed  on  a  mulUchaimel  Hutchinson-Scarrott,  pulse- 
height  analyzer.  The  target  was  deuterium  gas  at  200 
lb  per  sq  in.  and  the  background  was  measured  by  com¬ 
paring  "gas  in"  and  "gas  out"  bombardments.  The  ex- 
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Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

ANGULAR  DISTRIBUTIONS  OF  NEUTRONS  FROM  THE 

(d,n)  REACTION  ON  B11  (Abstract),  by  B.  Zeidman  and 
J.  M.  Fowler.  [1957]  [l]p.  [AF  18(603)108] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  St.  Louis, 
Mo.,  Nov.  29-30,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  D,  v.  2:  351, 
Nov.  29,  1957. 

The  complete  angular  distributions,  from  10“  to  160°,  of 

neutrons  from  the  (d,n)  reactions  on  B11  leading  to  the 

12 

ground  and  first  excited  state  of  C  have  been  obtained 
at  an  incident  deuteron  energy  of  10  mev.  The  neutrons 
were  detected  by  a  recoil  proton  telescope  consisting  of 
a  hydrogenous  radiator  and  two  proportional  counters 
operated  in  coincidence  with  a  scintillation  counter.  The 
angular  distributions  at  forward  angles  have  peaks  as 
predicted  by  the  Butler  stripping  theory  with  1*1.  At 

large  angles  the  distributions  for  both  groups  exhibit  a 
nonisotropic  structure.  Analysis  of  the  distributions  in 
terms  of  the  Owen-Madansky  "exchange"  stripping  theo¬ 
ry  is  discussed.  A  preliminary  analysis  indicates  that  a 
value  of  lrf  *  0,  for  the  angular  momentum  with  which  the 

deuteron  is  captured  and  equal  probabilities  for  the  for¬ 
ward  and  backward  stripping  components  gives  an  ade¬ 
quate  fit  for  the  ground-state  data. 


WAS. 08:009 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

DOUBLE  PUl.SE  NUCLEAR  RESONANCE  IN  SOLIDS 
(Abstract),  by  I.  J.  Lowe.  1 1957]  ]  1  ]p.  [AF  18(603)108] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  St. 

Louis.  Mo.,  Nov.  29-30,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  11,  v.  2: 

344,  Nov.  29,  1957. 

The  general  formula  describing  a  free  induction  decay 
following  one  rf  pulse  has  been  extended  by  the  insertion 
of  the  proper  rotation  operators  to  the  description  of 
the  shape  of  the  free  induction  signal  following  two  rf 
pulses  separated  by  time  T .  For  the  case  of  a  rigid 
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solid  made  up  of  one  magnetically  active  nuclear  spe¬ 
cies,  the  formula  predicts  that  a  90°,  180°  pulse  se¬ 
quence  should  produce  a  free  Induction  signal  identical 
to  that  for  a  single  60°  pulse  and  that  a  60°,  90°  pulse 
sequence  should  produce  a  free  induction  signal  differ¬ 
ent  from  that  for  a  single  60°  pulse.  Experimentally,  a 
"solid  echo"  is  observed  to  follow  the  90°,  80°  pulse  se¬ 
quence  in  all  rigid  solids  examined.  For  a  rigid  solid 
made  up  of  two  magnetically  active  nuclear  species  A 
and  B,  the  formula  predicts  that  the  free  induction  sig¬ 
nal  following  a  90°  ,  180°.  pulse  sequence  should  be 
A  A 

different  from  the  free  induction  signal  following  a  90°A 

pulse,  and  should  be  identical  to  the  free  induction  sig¬ 
nal  following  a  90°  ,  180°  pulse  sequence.  A  "solid 
A  B 

echo"  has  been  observed  to  follow  a  90°^.,  180°^,  pulse 
sequence  in  LiF  and  NH^F. 

WAS. 08:010 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

LONGITUDINAL  POLARIZATION  OF  BETA  PARTI- 
32 

CLES  FROM  P  (Abstract),  by  C.  R.  Dulgeroff,  E.  D. 
Lambe,  and  T.  A.  Pond.  [1957]  [l]p.  [AF  18(603)108] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

St.  Louis,  Mo.,  Nov.  29-30,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  2: 

348,  Nov.  26,  1957. 

32 

A  horizontal  beam  of  P  electrons  is  incident  on  an 
aluminum  foil  (typically  0.008  in.)  alternately  from  the 
east  and  the  west.  Electrons  multiply  scattered  down¬ 
ward  through  90°  are  analyzed  for  transverse  polariza¬ 
tion  by  comparison  of  Mott  scattering  rates  through 
angles  of  75°  from  vertical  in  north  and  south  azimuth. 

2 

For  gold  thickness  below  0.5  mg/cm  (thinnest  used: 

2 

0.18  mg/cm  )  a  constant  asymmetry  is  observed:  ra¬ 
tio  of  north  to  south  scattering  rates  with  source  in 
east,  divided  by  the  same  ratio  with  source  in  the  west 
is  0.840  *  0.015.  The  asymmetry  decreases  with 
thicker  gold  scatterers,  indicating  the  onset  of  plural 
scattering.  An  initial  longitudinal  polarization  of  v/c 
integrated  over  the  measured  spectrum  analyzed  in 
the  Mott  scattering  leads  to  a  value  of  the  above  ratio 
0.746  *  0.050,  the  uncertainties  lying  in  the  absorption 
and  energy  loss  corrections  to  the  spectrum.  This  val¬ 
ue  includes  a  correction  for  the  precession  of  the  spins 
coupled  to  the  multiple  scattering  process,  but  does  not 
allow  for  any  further  depolarizations. 


WAS.08-.011 

Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

INTERACTION  OF  TWO  SPHERES,  by  N.  Bemardes. 
[1958]  [14]p.  incl.  diagrs.  (AFOSR-TN-58-1B1)  (AF  18- 
(603)106)  AD  152224  Unclassified 

The  total  potential  energy  of  interaction  of  2  non-over¬ 
lapping  spherical  bodies  is  calculated  in  the  case  of  an 
arbitrary  radial  distribution  of  elementary  sources 
within  the  spheres.  The  result  is  expressed  as  a  power 
series  and  is  applicable  to  a  wide  class  of  interaction 
potentials  depending  on  the  distance  between  the  elemen¬ 
tary  point-sources.  As  an  illustration,  a  discussion  is 
given  of  the  interaction  of  2  spherical  particles  com¬ 
posed  of  point  sources  interacting  according  to  a  Van 
der  Waal's  law  of  force.  (Contractor's  abstract) 


WAS.08:012 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

REMARKS  ON  SOME  IDENTITIES  IN  STATIC  MESON 
THEORY,  by  K.  Haller.  June  1658  [4]p.  (Technical 
rept.  no.  6)  (AFOSR-TN-58-279)  (AF  18(603)108) 

AD  154181  Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  9:  346- 
349, July  l6,  1658. 

An  attempt  has  been  made  to  establish  a  criterion  to 
be  used  in  deciding  when  it  is  permissible  to  divide  an 
equation  by  an  operator  which  has  0  as  one  of  its  eigen¬ 
values.  A  new  operator  has  been  defined  for  a  class  of 
functions  which  are  essentially  bounded  and  it  is  found 
that  this  function  differs  from  the  division  function  only 
by  including  a  prescription  of  the  manner  in  which  the 
contour  is  to  be  evaluated.  An  example  is  given  in  the 
case  of  a  two  meson  wave  function. 


WAS.08:013 

Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

DOUBLE  BETA  DECAY,  by  H.  Primakoff  and  S.  P. 
Rosen.  [1658]  [46]p.  incl.  diagrs.  tables,  refs.  (Techni¬ 
cal  rept.  no.  23)  ( A  FOSR  -TN-58-  333)  (AF  18(603)108) 
AD  226673 

Also  published  in  Repts.  on  Prog,  in  Phys.,  v.  22:  121- 
166,  1959. 

The  phenomenon  of  double  beta  decay  is  discussed 
rather  fully  both  from  the  experimental  and  from  the 
theoretical  point  of  view,  the  relation  between  double 
beta  decay  and  the  possible  kinds  of  inverse  beta  decay 
being  also  briefly  treated.  A  summary  of  the  available 
experimental  data  is  given,  all  methods  of  detection  of 
the  various  double  beta  decay  processes  being 
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WAS. 08:014  -  WAS.08:016 


considered.  We  theory  of  double  beta  decay,  both  In 
the  no-neutrino  and  in  the  two-neutrino  cases,  is 
worked  out,  ab  initio,  on  the  basis  of  a  nucleon-lepton 
interaction  without  conservation  of  parity.  It  Is  partic¬ 
ularly  emphasized  that,  with  a  "two-component  neu¬ 
trino"  type  nucleon-lepton  Interaction  without  conserva¬ 
tion  of  parity,  absence  of  no-neutrino  /9/9  decay  does  not 
by  itself  uniquely  Imply  that  neutrino  and  anti-neutrino 
are  distinguishable  and  that  the  total  lepton  charge  Is 
conserved.  Comparison  of  the  experimental  limits  on 
the  double  beta  decay  half-lives  with  the  corresponding 
theoretical  values  indicates  that  two  neutrinos  are 
emitted  together  with  two  electrons  in  each  double  beta 
decay  process— this  conclusion  Is,  however,  not  yet 
certain  and  must  be  confirmed  by  further  experimental 
work.  A  treatment  Is  given  of  the  Implications  of  the 
actual  occurrence  of  two-neutrino  rather  than  no¬ 
neutrino  double  beta  decay  cations  for  the  problems  of 
neutrino -anti-neutrino  Identity  and  conservation  of 
total  lepton  charge.  It  Is  concluded,  on  the  basis  of 
(i)  the  available  double  beta  decay,  inverse  beta  decay 
and  muon  decay  experimental  data  and  (ii)  the  pr  ovisional 
assumption  of  the  universal  applicability  of  "two-compo¬ 
nent  neutrino"  type  coupling,  that  a  verdict  may  be  tenta¬ 
tively  reached  in  favor  of  a  "Dirac"  neutrino,  opera¬ 
tionally  distinguishable  from  a  "Dirac"  anti-neutrino, 
and  with  conservation  of  total  lepton  charge  valid  In  all 
neutrino  Interactions.  (Contractor's  abstract) 


WAS.  08:014 

Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

THEORY  OF  SOLID  Ne,  A,  Kr,  and  Xe  at  0“K,  by  N. 
Berrwrdes.  Apr.  1958  [6]p.  incl.  diagrs.  tables,  refs. 
(Technical  rept.  no.  12)  (AFOSR-TN-58-342)  (AF  18- 
(603)108)  AD  154247  Unclassified 

Also  published  in  Phys.  Rev.,  v.  112:  1534-1539,  Dec.  1, 
1955! 

A  quantum -mechanical  variational  technique  Is  applied 
to  an  Einstein  model  of  a  solid,  and  the  heats  of  sub¬ 
limation  and  equations  of  state  of  solid  Ne,  A,  Kr,  and 
Xe  are  calculated  at  0*K.  Mie-Lennard- Jones  8-12 
potentials  appropriate  to  the  gas-phase  data  are  used 
throughout,  and  the  importance  of  quantum-mechanical 
effects  Is  discussed;  In  general,  good  agreement  with  ex¬ 
periment  Is  obtained.  From  the  theoretical  zero-point 
energies  equivalent  Debye  temperatures,  «,  are  calcu¬ 
lated,  and  from  the  dependence  of  these  8  on  volume, 
Grtineisen  constants  are  computed  In  good  agreement 
with  experiment.  Theoretical  compressibility  curves 
(at  0*K)  are  presented,  and  compared  with  the  available 
experimental  data;  in  the  case  of  Ne,  the  only  substance 
for  which  high-pressure  data  are  available,  the  agree¬ 
ment  is  rather  good  up  to  20°  K  atmosphere.  (Contrac¬ 
tor's  abstract) 


WAS.08:015 

Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

THE  POLARIZATION  OF  COSMIC  RAY  MUONS,  by  J. 

M.  Fowler,  H.  Primakoff,  and  R.  D.  Sard.  June  1958 
[19]p.  incl.  diagr.  tables,  refs.  (Technical  rept.  no.  10) 
(AFOSR-TN-58-348)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(603)108,  Office 
of  Naval  Research,  and  Atomic  Energy  Commission) 

AD  154253  Unclassified 

Also  published  In  Nuovo  Clmento,  Series  X,  v.  9:  1027- 
1045,  Sept.  16,  1958. 

Also  published  In  Proc.  Conf.  on  Mesons  and  other 
Recently  Discovered  Particles,  Padua-Venice  (Italy), 
1957,  p.  IV-107. 

A  partial  longitudinal  polarization  of  about  23%  Is  ex¬ 
pected  for  cosmic  ray  muons  due  to  the  falling  ofi  of  the 
energy  spectrum  of  the  parent  plons.  A  general  theory 
of  muon  polarization  for  In  flight  decays  of  plons  and  K 
mesons  has  been  worked  out  and  applied  to  cyclotron 
and  cosmic  ray  exp.ifrr.  ’ts.  An  experiment  has  been 
carried  out  to  test predictions  for  cosmic  ray  muons 
and  it  has  been  fou  <  that  the  assumptions  made  In  the 
theory  are  correct  md  that  muons  suffer  negligible  de¬ 
polarization  while  losing  2  gev  energy  to  the  atmosphere. 


WAS.  08:018 

Washington  U.  (Dept,  of  Physics]  St.  Louis,  Mo. 

PROTON  ANGULAR  DISTRIBUTIONS  FROM  Cr52,53 
(d,p)  REACTIONS,  by  A.  J.  Elwyn  and  F.  B.  Shull.  Aug. 
1958  [4]p,  lncl.  diagrs.  tables.  (Technical  rept.  no.  7) 
(AFOSR-TN-58-420)  (AF  18(603)108)  AD  213989 

Unclassified 

Also  published  In  Phys.  Rev.,  v.  Ill:  925-928,  Aug.  1, 

15557 

Proton  angular  distributions  from  (d,p)  reactions  of 
52  53 

10  mev  deuterons  on  Cr  and  Cr  enriched  targets 
were  measured  and  Q  values  determined  for  four  proton 
52  53 

groups  from  Cr  (d,p)Cr  and  for  six  groups  from 
53  54 

Cr  (d,p)Cr  .  All  angular  distributions  were  of  type 
'  *  1  except  for  Q  -  4.77  mev  In  Cr®2  reaction,  for 
which  <  ■  3.  The  latter  group  Is  Interpreted  as 

possibly  a  single-particle  f ^  state,  and  these  data  may 
therefore  reveal  the  relative  position  of  single-particle 
*5/2  and  p3/2  level8' 
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WAS.08:017 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

INVESTIGATION  OF  D(d,n)He3  NEUTRONS  AT  8.4 
MEV,  by  W.  W.  Daehniclc  and  J.  M.  Fowler.  Sept. 
1958  [5]p.  lncl.  diagrs.  table,  refs.  (Technical  rept. 
no.  8)  (AFOSR-TN-58-496)  (AF  18(603)108) 

AD  312989  Unclassified 

Also  published  In  Phys.  Rev.,  v.  Ill:  1309-1313, 

Sept.  1,  1958. 


the  ground  state  is  obtained  by  using  approximately  equal 
amplitudes  for  Butler  and  exchange  stripping  and  angular 
momenta  of  1=1  and  1=0,  respectively,  for  deuteron  and 
exchange  stripping.  The  analysis  of  the  distribution  for 
12 

the  first  excited  state  of  C  shows  1=1  for  deuteron 
stripping,  but  does  not  provide  a  unique  choice  for  the 
angular  momentum  in  exchange  stripping. 

WAS.08:019 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 


The  angular  distribution  of  neutrons  from  the  reaction 

3 

D(d,n)He  has  been  obtained  at  8.4  ±  0.1  mev  incident 
deuteron  energy  for  center-of-mass  angles  2*  to  84°. 

A  single  plastic  crystal  was  used  as  a  detector  and 
deuterium  gas  at  200  psi  as  a  target.  The  distribution 
is  fitted  by  a  sum  of  Legendre  polynomials.  It  is  also 
compared  with  the  predictions  of  nuclear  stripping 
theory,  and  adequate  agreement  is  found  with  an  angu¬ 
lar  distribution  of  the  form  -  2/3h +  hd,2, 
where  the  and  h^,  represent  the  simple  Butler 

stripping  distributions  for  the  incident  and  target 
deuterons,  respectively.  The  interaction  radius  R  = 

-13  0 

7  x  10  cm,  has  been  used.  (Contractor's  abstract) 

WAS.08.018 

Washington  U.  [Dept,  of  Physics]  St  Louis,  Mo. 

ANGULAR  DISTRIBUTIONS  FROM  DEUTERON  BOM¬ 
BARDMENT  OF  BERYLLIUM  AND  BORON,  by  B. 
Zeldman  and  J.  M.  Fowler.  May  1958  [7]p.  incl.  diagrs. 
(Technical  rept.  no.  13)  (AFOSR-TN-58-531)  (AF  18- 
(603)108)  AD  158346  Unclassified 

Also  published  in  Phys.  Rev.,  v.  112:  2020-2026, 

Dec.  15,  1958. 

The  angular  distributions,  from  10°  to  160°,  of  the 

emergent  particles  from  the  reactions  Be8(d,p)Be10’1® 

B10(d,p)B11,11,  and  B^^nlC*2,12  have  been  investi¬ 
gated.  The  proton  distributions  were  obtained  at  incident 
deuteron  energies  of  10,  9.2,  and  8.1  mev  while  the 
neutron  distributions  were  obtained  with  10-mev  deu¬ 
terons.  The  proton  distributions  are  analysed  using 
the  Butler  theory  of  deuteron  stripping  and,  with  the 

exception  of  the  distributions  from  B11,  are  in  agree¬ 
ment  with  1  *1  at  forward  angles.  The  distributions 
n  11 

from  the  first  excited  state  of  B  are  not  in  agreement 
with  any  curves  based  upon  the  Butler  theory,  indicating 
that  stripping  does  not  play  a  major  part  in  this  reac¬ 
tion.  The  neutron  distributions  are  analysed  using  the 
treatment  of  Owen  and  Madansky,  which  allows  heavy- 
particle  stripping  as  well  as  Butler  stripping.  Reason¬ 
able  agreement  between  the  data  and  this  theory  for 


PROTON  ANGULAR  DISTRIBUTIONS  FROM 
Zn64,66,67,68  REACTI0NSj  by  F_  B>  ghuU  and  A. 

J.  Elwyn.  July  1958  [6]p.  incl.  diagrs.  table,  refs. 
(Technical  rept.  no.  11)  (AFOSR-TN-58-666)  (AF  18- 
(603)108)  AD  162197  Unclassified 


Also  published  in  Phys.  Rev.,  v.  112:  1667-1672,  Dec.  1, 

155?; 


A  summary  is  given  of  the  experimental  Q  values  and 
proton  angular  distributions  from  (d,p)  reactions  of  10 
mev  deuterons  on  a  series  of  isotopically  enriched  Zn 
targets.  The  angular  distributions  were  fitted  by  Butler 
curves  for  which  fair  agreement  was  obtained.  Well 
resolved  empirical  distributions  have  been  obtained  for 
neutron  orbital  angular  momentum  quantum  number  from 
0  to  4.  Other  distributions  which  are  evidently  super¬ 
positions  of  groups  with  various  values  of  angular  mo¬ 
mentum  were  not  resolvable.  (See  also  item  no. 
WAS.08:016) 


WAS. 08:020 

Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

THE  SCATTERING  CONSTANT  FOR  MULTIPLY- 
CHARGED  PARTICLES  IN  PHOTOGRAPHIC  EMULSION, 
by  C.  Fichtel  and  M.  W.  Friedlander.  Aug.  1958  [7]p. 
incl.  diagrs.  table,  refs.  (Technical  rept.  no.  24) 

(A FOSR-TN- 58-758)  (AF  13(603)108)  AD  229973 

Unclassified 

Also  published  in  Nuovo  Cimento,  Series  X,  v.  10:  1032- 


Numerical  values  have  been  calculated  for  the  scattering 
constant  for  multiply  charged  particles  in  photographic 
emulsion.  Hie  constant  has  been  calculated  both  with 
and  without  a  single  scattering  cut-off  correction.  The 
results  are  presented  in  graphical  form  and  show  a 
difference  in  the  two  calculated  values  of  4  to  T%.  This 
range  of  difference  as  calculated  agrees  with  prelimi¬ 
nary  tests  on  the  experimental  data. 
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WAS.08:021 

Washington  IJ.  [Dept,  of  Physics]  St.  Louis,  Mo. 

SIMPLIFIED  TREATMENT  FOR  STRONG  SHORT- 
RANGE  REPULSIONS  IN  N- PARTICLE  SYSTEMS.  I. 
GENERAL  THEORY,  by  J.  W.  Clark  and  E.  Feenberg. 
[1958]  [12]p  incl.  refs.  (Technical  rept.  no.  19) 
(AFOSR-TN- 58-804)  (AF  18(603)108)  AD  229980 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  113:  388-399,  Jan.  15, 
1959. 

A  new  variational  approach  is  developed  for  studying 
the  properties  of  systems  of  particles  interacting 
through  singular  short-range  repulsions  that  give  rise 
to  strong  two-particle  correlations.  Hie  correlated 

C 

trial  function  t  «  e  *  results,  with  proper  choice  of  S, 
in  a  simple  form  for  the  energy  expectation  value  (H?- 
-as  well  as  for  other  matrix  elements  of  interest— which 
devoid  of  all  reference  to  the  strong  repulsions  ex- 

2<j 

cept  through  e  factors  and  hence  is  particularly  suited 
to  calculation.  In  many  cases  an  independent -particle 
type  4  seems  appropriate.  Hie  cluster  evaluation  of 
this  form  for<H>  is  discussed,  both  in  the  few -particle 
and  many-particl«'  cases.  Using  the  techniques  of 
Iwamoto  and  Yams  da,  simplified  convergent  cluster  ex¬ 
pansions  for  the  energy  expectation  Value  are  derived 
for  many-fermion  uid  many-boson  systems.  A  program 
for  application  of  tils  method  to  nuclear  problems  is 
being  initiated.  (Contractor's  abstract) 


WAS.08:022 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

EFFECT  OF  THE  HYPERFINE  SPLITTING  OF  A  P- 
MESONIC  ATOM  ON  ITS  LIFETIME,  by  J.  Bernstein, 
T.  D.  Lee  ai.d  others.  July  1958,  6p.  (Technical  rept. 
no.  25)  (AFOSR-TN-58-829)  (AF  18(803)108) 

AD  229973  Unclassified 

Also  published  in  Phys.  Rev.,  v.  Ill:  313-315,  July  1, 


A  calculation  is  performed  and  an  estimate  is  given  of 
the  small  difference  in  the  lifetime  of  the  two  hypertine 
states  of  a  u  -mesonic  atom.  A  model  in  which  a  single 
unpaired  proton  exists  outside  a  nuclear  core  is  used 
to  find  the  spin  dependence  between  the  u  -meson  and 
this  capturing  proton.  It  is  estimated  that  in  the  neigh¬ 
borhood  of  Z  ’  10,  a  10%  difference  in  lifetimes  is  to 
oe  expected.  Possible  experimental  detection  of  this 
difference  is  discussed. 
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WAS.08:023 

Washington  U.  Dept,  of  Physics,  St.  Louis. 

MOLECULE  FORMATION  IN  THE  INERT  GASES,  by 
N.  Bemardes  and  H.  Primakoff.  Oct.  3,  1958  [20]p.  incl. 
dlagrs.  tables.  (AFOSR-TN-58-865)  (AF  18(603)108) 

AD  229980  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  30:  691-694, 
Mar.  1959. 

The  SchrOdinger  energy  eigenvalue  equation  for  the  rela¬ 
tive  motion  of  two  inert  gas  atoms  is  solved  approxi¬ 
mately  by  fitting  a  Morse  interatomic  potential  to  the 
generally  accepted  Lennard-Jones  12-6  interatomic  po¬ 
tential.  A  condition  for  binding  is  derived  involving  the 
phenomenological  parameters  present  in  the  12-6  poten¬ 
tial;  from  the  empirical  values  of  these  parameters  one 
can  then  conclude  that  all  the  inert  gases,  except  helium, 
do  form  stable  diatomic  molecules.  A  qualitative  argu¬ 
ment  is  presented  showing  that  an  hexatomlc  helium 
molecule  may  be  stable.  Hie  vibration-rotation  energy 
spectrum  of  the  stable  inert  gas  diatomic  molecule  is 
discussed.  Finally,  the  partition  function  for  the  dia¬ 
tomic  molecule  is  evaluated  in  an  approximate  way, 
whence,  using  the  standard  form  for  the  equilibrium  con¬ 
stant  in  terms  of  partition  functions,  it  follows  that  at 
reasonable  values  of  temperature  and  pressure  several 
percent  of  the  atoms  are  associated  in  the  form  of  di¬ 
atomic  molecules.  (Contractor’s  abstract) 


WAS.08:024 

Washington  I>.  (Dept,  of  Physics]  St.  Louis,  Mo. 

POTENTIAL  ENERGY  MATRIX  ELEMENTS  BETWEEN 
NON-OVERLAPPING  WAVE  FUNCHONS,  by  N. 
Bernard**.  [1958]  [T]p.  incl.  dlagrs.  table.  (Technical 
rept.  no.  17)  (AFOSR-TN-5B-866)  (AF  18(603)108) 

AD  229980  Unclassified 

Also  published  in  Nuovo  Clmento,  Series  X,  v.  11:  628- 
634,  Mar.  1,  1959. 

The  potential  energy  matrix  elements  have  been  calcu¬ 
lated  for  the  interaction  of  two  generalised  spherically 
symmetric,  localised  and  non-overlapping  wave  functions. 
The  potential  has  been  assumed  expressible  as  a  power 
series  and  the  result  is  applicable  to  a  wide  class  of 
central  force  potentials  and  non-overlapping  wave  func¬ 
tions.  An  illustration  is  given  of  the  diagonal  matrix 
elements  of  the  potential  energy  corresponding  to  a 
system  satisfying  a  Van  der  Waal*  potential. 
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WAS.08:025 

Washington  U.  [Dept,  of  Physics]  St.  Louis,  Mo. 

ENERGY  OF  AN  N-PARTICLE  SYSTEM  WITH  STRONG 
SHORT-RANGE  REPULSIONS  (Abstract),  by  J.  [W.] 
Clark  and  E.  Feenberg.  [1958]  [l]p.  [AF  18(803)108] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Chicago  U.,  Ill.,  Nov.  28-29,  1958. 

Published  in  Bui  .mer.  Phys.  Soc.,  Series  II,  v.  3: 

368,  Not.  28,  1958. 

A  simple  variational  method  is  described  for  calculating 
the  energy  of  an  N-particle  system  with  strong  short 
range  repulsive  interactions.  First  the  Hamiltonian  is 

written  H  •  -  (ft2/2M)LkA^  +  +  VR,  where  VR  con¬ 

tains  all  state  independent  singular  repulsions.  Then 

substitution  of  eS4  for  the  wave  function  {'produces  the 
following  expression  for  the  expectation  value  of  H: 

<H>  ■  J*28  ( m  /  V +  *V)  1*2S" 

provided  S  satisfied  (h2/2M)Lk[(c  kS)2  +  (^S)]  -  VR 
and  [VA>S]  -  0.  The  singular  two-particle  repulsions 

characteristic  of  nuclear  and  other  cystems  may  be  re¬ 
moved  in  this  fashion,  by  assuming  S  to  have  the  form 
S  •  Z.  ^S..  <>ij).  Three-particle  interactions  implied 

by  this  form  for  S  are  small  in  nuclear  applications. 

For  some  problems  an  independent  particle  4  should 
be  satisfactory,  while  for  others  a  calculation  to  higher 
order  in  V^,  based  on  an  orthonormal  set  of  such  *’s, 

may  be  required.  In  this  latter  case,  the  matrix  ele¬ 
ments  Involved  are  identical  with  those  of  ordinary 
perturbation  theory  except  for  the  presence  of  the  cor- 

2a 

relation  factor  e  before  each  volume  element. 


WAS.09:001 

Washington  U.  [Dept,  of  Physics]  St  Louis,  Mo. 

INTRAMOLECULAR  ELECTRON  EXCHANGE  IN 
ANIONS  OF  PARACYCLOPHANES,  by  S.  I.  Weissman. 
[1958]  [2]p.  incl.  refs.  (Technical  rept.  no.  28) 
(AFOSR-TN-58-945)  (AF  49(638)464;  continuation  of 
AF  18(600)1133)  AD  211943  Unclassified 

Also  puNiahcd  in  Jour  Amer.  Chem.  Soc.,  v.  80:  6462- 


Inter- ring  electron  exchanges  have  been  studied  in  the 
paracyclophanes  by  means  of  paramagnetic  resonance 
spectra.  The  unpaired  electron  is  found  almost  ex¬ 
clusively  at  the  unsubstituted  ring  positions  as  pre¬ 
viously  found  in  the  cases  of  toluene  and  p-xylene.  In 


the  [4.4]  and  [6.6]  paracyclophanes  the  electron  ex¬ 
change  proceeds  at  a  frequency  which  is  less  than  the 

A 

line  breadth  of  the  hyperfine  line  which  is  3  x  10  /see, 
while  in  the  [1.8]  and  [2.2]  paracyclophanes  it  proceeds 
7 

more  rapidly  than  1.5  x  10  /sec.  In  [3.4]  the  exchange 
rate  is  between  the  above  values. 


WAS.09:002 

Washington  U.  [Dept,  cl  Physics]  St.  Louis,  Mo. 

ON  DETECTION  OF  TRIPLET  MOLECULES  IN 
SOLUTION  BY  ELECTRON  SPIN  RESONANCE,  by  S.  I. 
Weissman.  [1958]  [2]p.  incl.  table.  (Technical  rept.  no. 
27)  (A  FOSR-TN-58-948)  (AF  49(638)464)  AD  243091 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  29:  1189-1190, 
Nov.  1958. 

In  order  to  observe  paramagnetic  resonance  in  excited 
triplet  stales  in  low  viscosity  fluids,  high  tumbling  rates 
for  the  molecules  are  necessary  in  order  to  narrow  the 
dipole  coupling  of  the  unpaired  electrons.  Spin-lattice 
relaxation  limes  have  been  calculated  as  a  function  of 
separation  of  the  unpaired  electrons  for  two  values  of 
the  tumbling  rate.  It  is  concluded  that  appropriate 
relaxation  times  are  achieved  if  the  separation  of  the 

•8 

electrons  is  larger  than  6  x  10  cm  or  if  the  distribu¬ 
tion  of  the  electrons  is  highly  symmetrical  about  one 
another. 


WAS. 09:003 

Washington  U.  Dept,  of  Physics,  St.  Louis,  Mo. 

[DOUBLE  RESONANCE  EXPERIMENTS  ON  THE  FREE 
RADICAL  (SOjJjNO”]  Experiences  dt  double  resonance 

sur  le  radical  iibre  (SOj)jNO  ",  by  J.  H.  Burgess. 


[1958]  [5]p.  incl.  diagrs.  refs.  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  [AF  49- 
(638)464]  and  Office  of  Naval  Research)  Unclassified 

Published  In  Jour.  Phys.  et  Radium  (Paris),  v.  19 
845-849,  Nov.  1958. 

Double  resonance  experiments  have  been  carried  out 
on  dilute  aqueous  solutions  of  the  paramagnetic  ion 
(SOj)jNO"  in  magnetic  fields  around  30  oersteds.  This 

free  radical  exhibits  a  well  resolved  hyperfine  struc¬ 
ture  with  a  aero  field  splitting  of  54.7  me.  Radiation  of 
saturating  Intensity  was  applied  near  the  resonance 
frequency  of  one  hyperfine  component.  At  the  same 
time  the  energy  absorption  near  a  second  resonance  fre¬ 
quency  was  observed  by  rowans  of  a  Pound-Knight  type 
detector  operating  at  a  low  '  intensity  level.  Reso¬ 
nances  were  displayed  as  a  fu  tion  of  magnetic  field 
for  various  applied  rf  frequei  s  and  for  several 
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intensities  ol  the  saturating  radiation.  In  cases  where 
there  was  an  energy  level  common  to  the  two  transitions 
excited  by  the  applied  radiations,  a  splitting  ol  the  reso¬ 
nance  line  occurred.  The  positions  and  intensities  ol 
the  two  maxima  depended  in  a  detailed  mar'.er  on  the 
applied  frequencies,  the  strength  ol  the  saturating  Held, 
the  relaxation  times  ol  the  disultonate  ion  and  on  the 
behavior  ol  the  energy  levels  with  dc  magnetic  Held 
intensity.  In  cases  where  there  is  no  common  energy 
level,  no  eHects  ol  the  saturating  radiation  were  ob¬ 
served.  An  analysis,  based  on  the  density  matrix  equa¬ 
tion  dp/dt  »  l/i)()  [H,  p]  -  1/T(P  -  PQ),  where  PQ  is  the 

normalized  Boltzmann  factor  appropriate  to  the  energy 
ol  the  system  in  the  static  magnetic  Helds,  leads  to  a 
result  lor  the  susceptibility  which  agrees  closely  with 
the  observations.  (Contractor's  abstract) 


WAU.01:018 

Washington  U.  Dept  ol  Chemistry,  Seattle. 

ELECTRONIC  SPECTRA  OF  PYRIDOCYANINE  DYES 
WITH  ASSIGNMENTS  OF  TRANSITIONS,  by  G.  S. 
Levinson,  W.  T.  Simpson,  and  W.  Curtis.  Apr.  3,  1SS7, 
19p.  inci.  diagrs.  tables,  rels.  (AFOSR-TN-57-197) 
(AF  18(600)373)  AD  126462;  AD  256219  Unclassitied 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  76:  4314- 
4320,  Aug.  20,  1657. 

The  electronic  spectra  ol  2.2’-  and  4,4’-pyrldocyanine 
dyes  have  been  investigated.  There  are  absorptions  at 
~  460,  360  and  260  mu  lor  both  the  2,2'-  and  4,4'-, 
which  are  assigned,  respectively,  as  long  axis,  short 
axis  and  (probably)  long  axis  polarized.  The  dye 
l,l'-diethyi-2,2'-pyridocyanine  iodide  has  been  lound 
to  exist  as  the  unsymmetrlcai  isomer,  and  at  low 
temperatures  to  aggregate  into  an  ion  pair  and  a  dimer 
ol  ion  pairs.  The  dimer  has  a  triplet-singlet  emission 
with  peaks  at  600  and  650  mu.  (Contractor's  abstract) 


WAU.0i:016 

Washington  U.  Dept,  ol  Chemistry,  Seattle. 

POLARIZED  ELECTRONIC  ABSORPTION  SPECTRUM 
OF  AMIDES  WITH  ASSIGNMENTS  OF  TRANSITIONS, 
by  D.  L.  Peterson  and  W.  T.  Simpson.  [1957]  [8]p. 
incl.  diagrs.  rets.  (AF  18(600)375)  AD  259217 

Unciassilied 

Published  in  Jour.  Amer.  Chem.  Soc.,  v.  79:  2375-2382, 
May  20,  lft57. 

The  polarized  electronic  spectrum  ol  myristamide  is 
obtained  to  1600A.  It  is  analyzed  into  n-v;  NV(; 


Rydberg  (2p,  3s)  and  NVj  transitions.  Emphasis  is  on 
obtaining  and  interpreting  the  NV^  transition  moment 
direction.  (Contractor's  abstract) 


WAU.01:020 

Washington  U.  [Dept,  ol  Chemistry]  Seattle. 

APPLICATIONS  OF  CONSOLIDATED  VARIATION- 
PERTURBATION  THEORY  (Abstract),  by  H.  Shull  and 
W.  T.  Simpson  [1957]  [l]p.  [AF  18(600)375] 

Unciassilied 

Presented  at  meeting  ol  the  Amer.  Phya.  Soc., 

Stanford  U.,  Cali!.,  Dec.  19-21,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2: 

$93,  Dec.  19,  1957. 

Consolidated  variation-perturbation  theory  as  outlined 
in  the  previous  abstract  is  demonstrated  in  its  applica¬ 
tion  to  two-electron  systems,  largely  to  the  He  atom. 

The  expansion  set  used  is  the  completely  discrete  set 
ol  associated  Laguerre  functions  ol  single  orbital  ex¬ 
ponent.  For  this  particular  set,  it  is  shown  that  the 
0  12 

second-order  result,  W  +  W  +  W  ,  is  the  same  irre¬ 
spective  ol  the  explicit  choice  ol  division  ol  the  nuclear 
attraction  operator  between  the  comparison  Hamiltonian 
and  the  perturbation  term.  The  explicit  choice  is  im¬ 
portant,  however,  since  higher  orders  in  the  perturba¬ 
tion  theory  expansion  become  small  only  lor  an  optimum 

choice.  In  particular,  for  4®  -  Is2,  Z  •  2,  W°  *  -4.000, 

W1  +1.250,  W2  *  -0.151;  whereas  lor  Z  *  1.6875, 

W°  -  -2.848,  W1  -  0.000,  W2  -  -0.054.  The  improve¬ 
ment  becomes  progressively  more  marked  for  the 
higher  order  terms.  The  systematic  application  ol  the 
remainder  theorem  to  the  variation  method  is  shown  in 
two  examples:  lirst,  without  approximation  in  connection 
with  a  He  20  x  20  matrix,  and  secondly  in  approximation 
for  a  much  larger  (136  x  136)  He  matrix. 


WAU.01.021 

Washington  U.  Dept,  ol  Chemistry,  Seattle. 

APPLICATION  OF  THE  PAR  USER  AND  PARR  METHOD 
TO  DYE  IONS  WITH  AM  ID  INI  UM  RESONANCE,  by  S.  P. 
McGiynn  and  W.  T.  Simpson.  [1958]  [4]p.  inci.  diagrs. 
tables.  (AF  18(600)375)  AD  259220  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  28:  297-300, 

Terras: - 

The  transition  energies  and  transition  probabilities  for 
the  family  of  dye  ions 
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Me,N  —  (CH  •  CE)  .  —  CH  -  NMe, 
i  n-i  2 

are  calculated  using  the  method  of  Pariser  and  Parr. 
The  nitrogens  are  taken  into  account  by  a  perturbation 
method.  Configuration  interaction  considering  single 
excitations  from  the  ground  configuration  is  employed, 
though  In  the  comparison  with  experiment  it  is  Judged 
better  to  use  the  diagonal  matrix  elements  for  the  tran¬ 
sition  energies.  (Contractor's  abstract) 


WAU.01:022 

Washington  U  Dept  of  Chemistry,  Seattle. 

CONSOLIDATED  VARIATION  PERTURBATION  THEO¬ 
RY,  by  H.  Shull  and  W.  T.  Simpson.  [1958]  [4]p.  lrcl. 
tables.  (AF  18(600)375)  AD  258221  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Stanford  U.,  Calif.,  Dec.  19-21,  1957. 

Abstract  published  In  Dull.  Amer.  Phys.  Soc.,  Series 
H,  v.  2:  392-393,  Dec.  19,  1957. 

Aleo  published  In  Jour.  Chem.  Phys.,  v.  28:  925-928, 
May  1958. 

A  formula  Is  derived  which  gives  the  exact  remainder 
to  the  approximate  energy  eigenvalue  obtained  by  the 
variation  method.  The  remainder  formula  and  approxi¬ 
mations  to  It  are  closely  related  to  the  usual  second- 
order  perturbation  formula.  A  scheme  Is  suggested  for 
consolidating  the  linear  variation  method  and  remain¬ 
der  formula  into  a  single  approximation  method  for  en- 
ergy  eigenvalues.  The  method  is  illustrated  with  a  cal¬ 
culation  of  the  energy  of  the  ground  state  of  helium  us¬ 
ing  138  basis  functions.  (Contractor’s  abstract) 


WAU.01:023 

Washington  U.  Dept,  of  Chemistry,  Seattle. 

FORMAL  HUCKEL  THEORY,  by  W.  T.  Simpson  [1958] 
3p.  lncl.  diagrs.  (AF  18(600)375)  AD  259222 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  28:  972-974, 
May  1958. 

Using  the  nondiagonal  potential  energy  operator  the 
Hdckel  theory  may  be  formally  stated.  The  formal 
theory  in  consonant  with  the  Idea  of  the  Fermi  hole. 
Since  it  is  presented  as  the  seroth-order  part  of  a  per¬ 
turbation  theoretical  treatment  of  the  true  Hamiltonian 
the  perturbation  is  explicitly  known  by  difference. 


WAU.01:024 

Washington  U.  Dept,  of  Chemistry,  Seattle. 

ELECTRONIC  SPECTRUM  OF4,4'-bis  DEdETHYL- 
AMINO  FUCHSONE  AND  RELATED  TRIPHENYL- 
METHANE  DYES,  by  F.  C.  Adam  andw.  T.  Simpson. 

Sept  2,  1958  [18]p.  lncl.  diagrs.  tables.  (AF  18(600)375) 
AD  259223  Unclassified 

Also  published  in  Jour.  Molecular  Spectroscopy,  v.  3: 
363-380,  Aug.  1959. 

The  electronic  absorption  and  emission  spectra  of 
4,4’ -bis  dimethylamlno  fuchsone  (BDF)  and  of  crystal 
violet  (CV)  have  been  studied  using  a  variety  of  solvents 
and  experimental  conditions.  Analysis  of  the  relative 
polarizations  of  the  bands  leads  to  the  conclusion  that 
for  BDF  the  two  long  wavelength  transitions  have  crossed 
over  relative  to  the  ordering  found  In  the  malachite 
green  series  of  dyes.  These  results  are  discussed  from 
the  point  of  view  of  the  low-energy  structures.  The  ab¬ 
sorption  Intensities  are  calculated  on  this  basis  and  the 
values  obtained  are  found  to  be  in  reasonable  agreement 
with  experiment.  Evidence  is  cited  for  the  existence  of 
CV  In  nonpolar  solvents  as  an  Ion  pair.  (Contractor’s 
abstract) 


WAU.02:003 

Washington  U.  Dept,  of  Chemistry,  Seattle. 

SOLID  SOLUTION  ARGON-KRYPTON  FROM  70  TO 
96%  by  J.  F.  Walling  and  G.  D.  Halsey,  Jr.  Oct.  20, 
1958  [5]p.  incl.  dlagr.  tables.  (AFOSR-TN-5B-43) 

(A  F  18(600)987)  AD  148084  Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  62:  752-753, 
June  1958. 

Static  vapor  pressure  measurements  have  been  made 
over  a  solid  solution  of  argon  and  krypton.  The  data 
have  been  analyzed  according  to  the  Fowler  and 
Guggenheim  random-mixed  approximation  to  regular 
solution  theory.  The  energy  of  mixing  parameter  w ._ 

AH 

has  been  found  to  be  equal  to  320-1. 7T  *  50  and  the  ex¬ 
trapolated  critical  temperature  for  phase  separation 
T  Is  determined  to  be  equal  to  56  a  8*K. 


WAU.02004 

Washington  U.  Dept,  of  Chemistry,  Seattle. 

SOLUBILITY  OF  HELIUM  AND  NEON  IN  LIQUID 
ARGON.  AN  APPROXIMATION  TO  THE  ENTROPY  OF 
LATTICE  VACANCY  FORMATION  IN  LIQUID  ARGON, 
by  F.  E.  Karasz  and  G.  D.  Halsey,  Jr.  Oct.  20,  1958 
[24]p.  lncl.  dUfcrs.  tables,  refs.  (AFOSR-TN-58-59) 
(AF  18(600)987)  AD  148101  Unclassified 
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Also  published  in  Jour.  Chem.  Phys.,  v.  29:  173-179, 
July  1958. 

The  solubilities  of  helium  and  neon  in  liquid  argon  have 
been  measured  over  the  temperature  range  83.9  to 
87.5°K.  The  observed  heat  of  solution  for  helium  Is 
1520  cal/nW  and  for  neon  is  390  cal/mol.  These  data 
have  been  analyzed  by  means  of  a  modified  Lennard- 
Jones- Devonshire  cell  theory  of  liquids  to  yield  an  en¬ 
tropy  for  lattice  vacancy  formation  of  approximately 
24  eu. 


WAU. 02:005 

Washington  U.  Dept,  of  Chemistry,  Seattle. 

THE  INTERACTION  OF  KRYPTON  WITH  METALS.  AN 
APPRAISAL  OF  SEVERAL  INTERACTION  THEORIES, 
by  R.  A.  Pierotti  and  G.  D.  Halsey,  Jr.  [1958]  [35]p. 
incl.  diagrs.  tables,  refs.  (AFOSR-TN-58-814)  (AF  18- 
(600)987 )  AD  232045  Unclassified 

Also  published  in  Jour.  Phys.  Chem.,  v.  63:  680-686, 
May  1959. 

Adsorption  data  for  the  Interaction  of  krypton  with  evap¬ 
orated  films  of  iron,  copper,  sodium  and  tungsten  at 
75*K  have  been  obtained.  Krypton  Isotherms  on  sodium 
films  treated  with  oxygen  and  water  vapor  are  reported. 
Interaction  energies  are  determined  and  compared  with 
those  predicted  by  several  dispersion  force  theories. 

It  is  found  that  the  Kirkwood -Muller  equation  is  the  most 
suitable  of  the  theories  considered  and  that  it  yields 
semlquantitativ*  agreement  with  experiment  for  both 
metallic  and  non-metalllc  adsorbents.  It  is  possible  to 
predict  the  general  form  of  isotherms  of  the  rare  gases 
on  homogeneous  surfaces  by  using  Kirkwood-Muller 
energies  in  an  Isotherm  equation  developed  by 
Singleton  and  Halsey  [Canad.  Jour.  Chem.,  v.  33:  184, 
1954],  (Contractor's  abstract) 


2 , 

proach  D  *  3.35  A  and  surface  area  A  *  16  m  /g.  The 
differences  between  these-  results  and  those  obtained  by 
W.  A.  Steele  (Jour.  Chem.  Phys.,  v.  22:  979,  1954)  are 
attributed  to  the  effect  of  "hot  spots”  on  the  latter  type 
of  surface. 


WAU.02.007 

Washington  U.  Dept,  of  Chemistry,  Seattle. 

A  PRECISION  ADSORPTION  APPARATUS  FOR  THE 
STUDY  OF  THE  INTERACTIONS  BETWEEN  GAS 
ATOMS  AND  SURFACES,  by  G.  Constabaris,  J.  H. 
Singleton,  and  G.  D.  Halsey,  Jr.  Nov.  1958,  20p.  diagrs. 
tables,  refs.  (AFOSR-TN-58-1048)  (AF  18(600)987) 

AD  232046  Unclassified 


Also  published  in  Jour.  Phys.  Chem.,  v.  63:  1550-1355, 
Sept.  1959. 


A  precision  apparatus  for  the  study  of  the  interactions 
between  gas  atoms  and  surfaces  of  low  specific  area  is 
described.  A  low  temperature  adiabatic  calorimeter  is 
used  as  the  sample  cryostat  and  the  precise  techniques 
of  gas  thermometry  are  used  for  pressure  measure¬ 
ment.  The  gas  is  metered  into  the  system  with  an  accu¬ 
rate  gas  transfer  apparatus.  Data  for  the  measurement 
of  known  volumes,  and  of  the  apparent  volume  of  a  vessel 
containing  a  low  specific  area,  highly  graphitized  car¬ 
bon  black,  are  given.  These  measurements,  made  with 
different  rare  gases  at  various  temperatures,  indicate  a 
precision  of  between  1  and  2  parts  per  10.000.  The  ap¬ 
parent  volume  data  are  converted  to  the  usual  quantity 
of  adsorbed  volume  to  give  room  temperature  adsorp¬ 
tion  isotherms  at  coverages  of  less  than  2%  of  the  mono- 
layer.  (Contractor’s  abstract) 


WAU. 02:008 

Washington  U.  Dept,  of  Chemistry,  Seattle. 


WAU.02:006 

Washington  U.  Dept,  of  Chemistry,  Seattle. 

INTERACTION  OF  SINGLE  ARGON  ATOMS  WITH 
GRAPHITIZED  CARBON  BLACK  P-33(2700).  by  G. 
Constabaris  and  G.  D.  Halsey,  Jr.  Oct.  20,  1958,  lp. 
incl.  table.  (AFOSR-TN-58-997)  (AF  18(600)987) 

AD  205741  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  27:  1433-1434, 


The  interaction  of  single  irgon  atoms  with  a  highly 
homogeneous  carbon  black  P-33(2700“)  has  be--n  meas¬ 
ured  and  the  data  treated  by  the  method  of  Steele  and 
Halsey  to  obtain  the  following  results:  the  absorption 
energy  »•  •  2.410  cal/mol,  the  distance  of  closest  ap- 


EXACT  LATTICE  CLUSTER  EXPANSION  FOR  THE 
FROST  POINTS  OF  ARGON-KRYPTON  GAS  MIXTURES, 
by  J.  F.  Walling  and  G.  D.  Halsey,  Jr.  [1958]  12p. 
diagrs.  table.  (AFOSR-TN-58-1098)  (AF  18(600)987) 

AD  232047  Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  30:  1514-1517, 
June  1959. 

The  frost  points  of  argon-krypton  mixtures  at  various 
pressures  and  compositions  of  the  gas  phase  have  been 
determined.  These  results  have  been  analyzed  by  a  gen¬ 
eralized  form  of  regular  solution  theory,  where  the  en¬ 
ergy  of  mixing  parameter  w^  has  been  allowed  to  vary 

with  mole  fraction  as  well  as  temperature.  The  results 
have  been  corepired  with  an  i'~xct  expansion  in  terms  of 
Mayer  cluster  sums  of  the  lattice-solution  (Ising)  model. 
The  model  does  not  entirely  account  for  the  data. 
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WAU.04:001 

Washington  U.  Dept  of  Chemistry,  Seattle. 

BOND  MOMENTS  AND  BOND  MOMENT  DERIVATIVES 
OF  CllaNi4j  ANDC12C1SNl4a  FROM  INFRARED  IN¬ 
TENSITIES,  by  J.  W.  Schultz  and  D.  F.  Eggers,  Jr. 

[1058]  18p.  dlagrs.  tables.  (Technical  note  no.  1) 
(AFOSR-TN-58-204)  (AF  18(600)1522)  AD  152237 

Unclassified 

Presented  at  Symposium  on  Molecular  Structure  and 
Spectroscopy,  Ohio  State  U.,  Columbus,  June  1057. 

Also  published  in  Jour.  Molecular  Spectroscopy,  v.  2: 
llS-lii,  Apr.  1058. 

The  intensities  of  the  molecular  vibration  of  frequency 
fg  in  C^Nj  as  well  as  v’^  end  in  the  lsotoplcally 

substituted,  non-symmetrlc  molecule  CC*Nj  were  meas¬ 
ured.  The  later  measurement  was  carried  oat  In  a  mix¬ 
ture  containing  15.5  atomic  percent  of  the  species  con¬ 
taining  C1S  Indicated  as  C*.  The  Intensities  were  In¬ 
terpreted  in  standard  fashion  as  bond  moments  and 
derivatives,  after  carrying  out  a  normal  coordinate 
calculation.  This  calculation  yields  a  CN  bond  moment 
of  0.8  debye  and  a  bond  moment  derivative  of  0.50 
debye/angstrom.  This  latter  value  fits  both  of  the 
stretching  vibrations,  Indicating  that  the  dipole  mo¬ 
ments  of  the  two  bonds  add  Independently  with  no  In¬ 
teraction.  (Contractor's  abstract,  modified) 


WAU.04;002 

Washington  U.  Dept,  of  Chemistry,  Seattle. 

MICROWAVE  SPECTRUM,  STRUCTURE,  AND 
DIPOLE  MOMENT  OF  CYCLOPROPENE,  by  P.  H. 
Kasai,  R.  J.  Myers  and  others.  [1058]  171).  dlagr. 
tables,  refs.  (Technical  note  no.  2)  (AFOSR-TN-58- 
854)  (AF  18(600)1522)  AD  203500  Unclassified 

Also  published  In  Jour.  Chem.  Phys.,  v.  30:  512-516, 

■febTiws: - 

The  microwave  spectra  of  four  Isotopic  species  of  cy- 
cloproprene,  CHjtCHJj,  CHjCDCH,  CHj(CD)j,  and 

CDH(CH)j  were  assigned  and  three  rotational  constants 

for  each  Isotopic  species  were  determined.  From  these 
data  the  following  structural  parameters  were  evaluat¬ 
ed:  the  bond  lengths  C-C  1.515  A,  C-C  1.300  A,  C-H 
(methylene)  1.087  *  0.004  A,  C-H  (vinyl)  1.070  A,  and 
the  lntermolecular  bond  angles  H-C-H  angle  114*42' 

*  10'  and  C-C-H  angle  140*55’.  The  uncertainties  In 


the  methylene  values  are  the  magnitude  of  a  rotation- 
vibration  Interaction  correction.  The  dipole  moment  of 
cyclopropene  was  found  to  be  0.455  *  0.01  debye  unit. 
(Contractor's  abstract) 
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Washington  U.  Dept,  of  Chemistry,  Seattle. 

ALKENTLBORANES.  I.  PREPARATION  AND  PROP¬ 
ERTIES  OF  SOME  VINYL-  AND  PROPENYLBORANES, 
by  T.  D.  Parsons,  M.  B.  Silverman,  and  D.  M.  Ritter. 
Apr.  15,  1057  [26]p.  tncl.  dlagrs.  tables,  rets.  (AFOSR- 
TN-57-110)  (AF  18(600)1541)  AD  120463 

Unclassified 

Presented  at  meeting  of  the  Amer.  Chem.  Soc., 

Atlantic  City,  N.  J.,  Sept.  16-21,  1056. 

Abstract  published  In  130tb  meeting  of  the  Phys.  and 
Inorg.  Chem.  Div.  of  the  Amer.  Chem.  Soc.  Abstracts 
of  Papers,  1056,  p.  35-R-36-R.  (Title  varies) 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  70: 
5001-5006,  Oct.  5,  1057. 

Dlmethylvlnyl-,  methyldl vinyl-  and  trlvinylborane,  di- 
methylpropeayl-  and  metbyldlpropenylborane  were  pre¬ 
pared  from  dlmethylbromoborane  and  vinyls  odium  or 
propenyllithium,  respectively.  The  products  In  each 
case  were  separated  by  fractional  condensation  and  the 
vinyl  derivatives  were  separated  more  effectively  by 
gas  partition  fractometry.  The  structures  were  dem¬ 
onstrated  to  be  as  claimed  through  Identity  of  the  hydro¬ 
carbons  formed  in  the  reaction  with  silver  ammonium 
Ion.  Acidity  of  the  vinylboranes  toward  ammonia  was 
diminished  as  would  be  expected  If  the  vacant  boron  or¬ 
bital  participated  in  the  pl-electron  system  belonging 
to  the  alkenyl  substituents.  Relative  acidity  was  found 
to  account  for  the  several  products  obtained  In  the 
preparative  reaction,  for  absence  of  reaction  of  tri- 
vlnylborane  with  oxygen  and  the  slow  autoOxldatlor.  of 
methyldl  vlnylborane. 


WAU.05:002 

Washington  U.  Dept,  of  Chemistry,  .Seattle. 

VINYL- ALKALI  METAL  COMPOUNDS,  by  R.  G. 
Anderson,  M.  B.  Silverman,  and  D.  M.  Ritter.  [1058] 
[l]p.  (AFOSR-TN-58-772)  (AF  18(600)1541) 

AD  222412  Unclassified 

Also  published  In  Jour.  Org.  Chem.,  v.  23:  750,  May 

T5SJT 

Solid  vinyl-alkali  compounds  have  been  prepared  by 
reaction  of  vinyl  chloride  with  a  00%  potasslum-sodlui  i 
alloy  In  the  presence  of  tetrahydrofuran.  An  original 
yield  of  32%  was  obtained. 
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Washington  U.  Dept,  of  Physics,  Seattle. 

SLOW  SPIN  RELAXATION  OF  OPTICALLY  POLAR¬ 
IZED  SODIUM  ATOMS,  by  H.  G.  Dehmelt.  [1957]  [3]p. 
incl.  dlagrs.  [AF  18(600)853]  Unclassified 

Published  in  Phys.  Rev.,  v.  105:  1487-1489,  Mar.  1, 


In  order  to  obtain  as  narrow  as  possible  paramagnetic 
resonance  signals,  it  is  of  Importance  to  investigate  the 
conditions  under  which  long  relaxation  times  can  be 
realized.  In  the  present  experiment  on  sodium  atoms 
diffusing  in  argon  gas,  relaxation  due  to  sodium-sodium 
collisions  was  minimized  by  employing  very  low  sodium 

„7 

partial  vapor  pressures  (about  10  mm  Hg).  While  at 
lower  pressures  the  argon  is  serving  Its  function  well 
to  slow  down  relaxation  by  inhibiting  wall  diffusion,  at 
about  10  cm  Hg  relaxation  due  to  sodium- argon  colli¬ 
sions  becomes  the  decisive  factor.  Nevertheless  it  was 
possible  to  realize  a  relaxation  time  of  0.21  sec  for  a 
1 -liter  spherical  bulb  filled  with  3  cm  argon.  About 
0.02  sec  was  found  for  a  0.1 -liter,  40  cm  argon  sample. 
In  carrying  out  the  experiments,  optical  pumping  by 
circularly  polarized  resonance  radiation  was  used  to 
create  an  orientation  of  sodium  atoms  which  then  was 
monitored  by  measuring  the  transmission  of  the  pump  • 
ing  radiation  through  the  sample.  By  suddenly  revers¬ 
ing  a  small  axial  magnetic  field,  the  polarization  of  the 
atoms  could  be  made  to  reverse  too.  From  the  decay 
rates  of  this  inverted  polarization  under  the  combined 
effects  of  relaxation  and  continuing  optical  pumping,  the 
experimental  relaxation  times  were  deduced.  The 
strong  signals  obtained  are  indicative  of  available  sig¬ 
nal  to  noise  ratios  In  future  radio-frequency  resonance 
reorientation  experiments  using  the  transmission  moni¬ 
toring  technique.  A  theoretical  analysis  of  the  optical 
pumping  process,  including  the  dynamic  aspects  and  al¬ 
lowing  for  collisions  with  argon  that  the  sodium  atoms 
undergo  while  in  the  excited  state,  was  carried  out  and 
used  to  describe  the  experimental  data.  (Contractor's 
abstract) 


WAU.03:O13 

Washington  U.  [Dept,  of  Physics]  3eattle. 

THE  EXCITATION  OF  NUCLEAR  SPIN  TRANSITIONS 
IN  CRYSTALS  BY  ULTRASONIC  OSCILLATIONS,  by 
E.  A.  Uehling.  Final  rept.  Apr.  1,  1958,  21p.  incl. 
refs.  (AFOSR-TR-58-51)  (AF  18(600)853;  continued 
by  AF  49(638)92)  AD  154201  Unclassified 

When  these  experiments  were  begun  a  direct  connec¬ 
tion  between  the  orientations  of  nuclear  spins  in  crys¬ 
tals  and  the  lattice  vibrations  had  not  been  established 
experimentally.  The  discovery  of  such  a  connection 
constitutes  the  principal  achievement  of  this  work. 


WAU. 03:012,  013;  WAU.06:001 


Additional  objectives  which  were  realized  Include:  (a) 
the  measurement  of  the  vibrational  energy  which  is  re¬ 
quired  In  order  to  disturb  the  spin  orientation  by  a 
known  amount;  (b)  a  study  of  the  sensitivity  of  this  effect 
in  several  distinctly  different  types  of  crystals;  (c)  an 
attempt  to  measure  an  acoustic  relaxation  parameter 
known  as  the  phonon  relaxation  time  Tp  which  has  been 

little  studied  In  the  history  of  physics  but  which  is  im¬ 
portant  in  the  Interpretation  of  these  experiments;  and 
(d)  a  development  of  the  theory  of  the  processes  which 
are  under  observation.  In  addition  somo  studies  of 
quadrupole  interactions  without  specific  reference  to 
the  interaction  with  lattice  vibrations  were  made.  The 
purpose  of  these  studies  was  to  Investigate  the  nature  of 
the  electric  field  gradients  responsible  for  the  nuclear 
interaction  with  the  lattice.  (Contractor's  abstract) 


WAU.06:001 

Washington  U.  [Dept,  of  Physics]  Seattle. 

DETECTION  OF  ATOMS  IN  THE  NITROGEN  AFTER¬ 
GLOW  (Abstract),  by  R.  A  Young  and  R.  Sharpless. 
[1958]  [l]p.  [AF  18(603)36]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  British 
Columbia  U.,  Vancouver  (Canada),  Aug.  28-28,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 

320,  Aug.  26,  1958. 

K 

Using  a  high  sensitivity  (-10  mm  Hg  atomic  partial 
pressure),  fast  response  (~1  sec),  Wrede  gauge  meas¬ 
urements  have  been  made  of  the  atom  concentration  as 
a  function  of  time  for  2  min  during  the  decay  of  the  ac¬ 
tive  nitrogen.  The  nitrogen  afterglow,  In  a  two  liter 
glass  bulb  coated  exteriorly  with  MgO,  is  simultaneous¬ 
ly  observed  through  a  5790  A  interference  filter  by  a 
photomultiplier  (RCA  6655).  The  light  detection  and 
collection  system  has  been  calibrated.  It  was  found 
that:  (1)  the  atoms  exhibit  a  three  body  recombination 

16  2 ,  2 

early  in  the  afterglow  (k  *  2.8  10  cc  /mol  sec, 

"  -4 

p  -  0.89  mm  Hg,  (N)  -2  10  mm  Hg  partial  pressure) 
and  exponential  decay  during  the  later  stages  of  the  after' 

glow  (r  -  30  sec,  p  -  0.89  mm  Hg,  (N)  ~2  10  5  mm  Hg, 

accomodation  coefficient  ~10  *);  (2)  the  nitrogen  first 
positive  band  radiation  also  decays  exponentially  but 
with  a  decay  constant  unrelated  to  that  of  the  atoms;  (3) 
the  rate  constant  k,  for  the  production  of  the  nitrogen 

1  14  2  2 

first  positive  band  emission  Is  k^  «  1.6  10  cc  /mol 

sec  derived  from  the  early  three  body  decay.  Using  this 
value  for  k  ,  the  observed  atomic  concentration  during 

the  exponential  decay  would  produce  less  emission  than 
observed. 


>  875  < 
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Washington  U.  [Dept,  of  Physics]  Seattle. 

THE  DEUTERON  MAGNETIC  RESONANCE  SPECTRUM 
AND  RELAXATION  IN  KDgPOj,  by  J.  L.  Bjorkstam 

and  E.  A.  Uehllng.  [1958]  lv.  lncl.  dlagre.  refs. 
(AFOSR-TN-58-996)  (AF  49(838)92;  continuation  of 
AF  18(800)853)  AD  205902  Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  Stanford 
U.,  Calif.,  Dec.  19-21,  1957. 


Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  varies  n, 
v.  2:  383-384,  Dec.  19,  1957. 

Also  published  In  Phys.  Rev.,  v.  114:  981-988,  May  15, 

15557 

The  electric  field  gradient  (EFG)  tensor  at  the  site  of 
the  deuteron  In  the  hydrogen  bond  of  KD^PO^  and  the  re¬ 
laxation  times  of  the  deuteron  were  studied.  The  meas¬ 
ured  quadrupole  coupling  constant  is  119  kc/sec,  the 
asymmetry  parameter  Is  0.049,  and  the  major  principal 
axis  of  the  tonsor  Is  along  the  bond  direction.  None  of 
these  features  of  the  EFG  tensor  change  appreciably 
with  temperature  over  the  entire  range  studied,  which 

range  includes  the  ferroelectric  Curie  point  T  .  An 

c 

Interesting  additional  splitting  in  the  spectral  lines  be¬ 
low  T  Is  observed,  however.  The  thermal  relaxation 
c 

time  of  the  deuteron  was  studied  carefully  only  at  room 
temperature.  One  obtains  T}  «  8.5  min  at  a  particular 

orientation  of  the  crystal  decreasing  by  a  factor  of  2  at 
other  particular  orientations.  T,  Is  of  the  order  5  x 

.i  * 

10  sec.  From  the  point  of  view  of  orientation  of  the 
EFG  tensor  there  are  2  distinct  kinds  of  deuterons  In 
the  crystal.  At  any  given  orientation  these  deuterons 
differ  in  resonance  frequency  but  not  in  the  magnitude 
of  their  relaxation  times  or  in  their  saturation  behav¬ 
ior.  This  Interdependence  of  the  2  kinds  of  deuterons 
and  the  possible  causes  of  relaxation  are  discussed. 
(Contractor's  abstract) 


WAU.07:002 

Washington  U.  [Dept,  of  Physics]  Seattle. 

NUCLEAR  SPIN-LATTICE  RELAXATION  IN  KHjPO^ 

(Abstract),  by  J.  L.  Bjorkstam  and  E.  A.  Uehllng. 
[1958]  [l]p.  [AF  49(838)92]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 
186,  May  1,  1958. 


Studies  o!  the  relaxation  time  In  the  deuterated  form  of 
potassium  dihydrogen  phosphate  have  suggested  a  re¬ 
examination  of  the  relaxation  in  the  nondeuterated  form. 
Measurements  made  by  Newman  (Jour.  Chem.  Phys., 
v.  18:  669,  1950)  on  the  proton  relaxation  were  inter¬ 
preted  by  him  In  terms  of  a  random  Jump  process.  He 
obtained  relaxation  times  tor  protons  equal  to  1.6  sec 
and  0.25  sec,  respectively,  for  crystals  of  KH^PO^  and 

KHgAsOj.  The  present  study  resulted  In  relaxation 

times  equal  to  30  sec  and  85  sec,  respectively,  under  the 
same  conditions  of  temperature  and  frequency.  The 
phosphorus  relaxation  time  In  KH^PO^,  and  in  the  deu¬ 
terated  form,  wan  found  to  be  longer.  The  proton  relax¬ 
ation  showed  a  very  striking  frequency  dependence.  In 
KHjAsOj,  Tj  varied  linearly  from  32  sec  at  10  mc/sec 

to  112  sec  at  40  mc/sec.  An  interpretation  of  these  re¬ 
sults  is  given. 


WAU. 07:003 

Washington  U.  [Dept,  of  Physics]  Seattle. 

FREQUENCY  DEPENDENCE  OF  THE  NUCLEAR  SPIN- 
LATTICE  RELAXATION  (Abstract),  by  E.  A.  Uehllng 
and  J.  L.  Bjorkstam.  [1958]  [l]p.  fAF  49(838)92] 

Unclassified 


Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  British 
Columbia  U.,  Vancouver  (Canada),  Aug.  28-28,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3: 
318,  Aug.  26,  1958. 


The  relaxation  time  T.  of  spin  1/2  nuclei  In  certain  •  • 
crystals  of  KH^PO^  and  KH^AeO^  Is  linearly  dependent 

on  frequency  over  a  wide  range  of  frequencies.  In  one 

case  studied  so  far  the  ratio  of  the  frequency  coefficients  a-'  > 

for  different  nuclei  In  the  same  crystal  has  been  obtained.  _ _• 

In  one  crystal  of  KHjPO^  the  relaxation  time  Increased 


7*1 

•.i 


at  the  rate  of  0.5  sec  per  mc/sec  for  the  protons  and  6.0 
sec  per  mc/sec  for  the  phosphorus.  A  semlquantitative 
explanation  of  the  observed  facts  can  be  given  If  we  make  . 
the  following  assumptions:  (a)  relaxation  Is  due  to  the 
presence  of  a  small  density  of  paramagnetic  Ions  as  first 
proposed  by  Bloembergen;  (b)  the  thermal  relaxation  0  9 

time  Tje  of  the  paramagnetic  ions  fulfills  the  condition 


Tje  <  <  I/Pq  for  the  smallest  nuclear  resonance  frequen¬ 
cy  Yq.  Under  these  conditions  the  effective  volume  of 


the  region  surrounding  the  paramagnetic  Ion  Into  which 
spin  energy  must  be  transported  by  diffusion  varies  in¬ 
versely  as  the  frequency.  Numerical  analysis  is  required 
in  order  to  explain  the  dependence  of  the  frequency  coef-  ®  ® 

flcient  on  the  gyromagnetlc  ratios  and  crystal  structure. 


878  < 
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Wayne  State  U.  [Dept,  of  Mathematics]  Detroit,  Mich. 

NOTES  ON  INTEGRATION  I:  THE  UNDERLYING  CON¬ 
VERGENCE  THEOREM,  by  W.  F.  Eberleln.  [1957] 
[4]p.  (AFO8R-TN-57-140)  (AF  18(600)1534) 

AD  120497  Unclassified 

Also  published  In  Communications  on  Pure  and  Appl. 
Math.,  v.  10:  Ss'T-SBO,  Aug.  1957. 

Let  C  denote  the  real-valued  continuous  functions  on  a 

compact  Hausdorff  space  S.  An  Integral  over  S  is  a 

positive  linear  functional  on  C,  that  Is,  a  mapping  I  of 

C  Into  the  real  numbers.  The  theorem  states:  Let 

11m  f  ■  f  pointwise  (f  ,  f  In  C)  and  If  I  S  M  <  *  for 
n  n  n  n 

all  n.  Then  llmnI(fn)  *  1(f).  Although  the  theorem  con¬ 
cerns  only  continuous  functions  on  S,  it  Is  a  natural 
basis  for  extending  I.  A  new  and  elementary  proof  of 
the  general  theorem  is  Included.  It  is  the  basis  of  a 
neogeometric  approach  to  Integration  over  function 
spaces  with  applications  to  numerical  analysis  and 
physics. 


WAY.03:002 

Wayne  State  U.  [Dept,  of  Mathematics]  Detroit,  Mich. 

GENERALIZED  HARMONIC  ANALYSIS,  by  W.  F. 
Eberleln.  Final  rept.  Juiy  1,  1956-June  30,  1957,  5p. 
(AF  18(600)1534)  Unclassified 

Research  results  obtained  on  Integration  theory,  and 
numerical  Integration  and  approximation  (the  quadra¬ 
ture  problem,  asymmetric  quadrature  formulae,  dis¬ 
crete  approximation,  the  average  error  and  an  Integral 
over  function  space  are  some  of  the  topics  considered 
here)  are  discussed.  The  work  summarised  Is  for  the 
period  July  1,  1956-June  30,  1957. 
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Wayne  State  U.  Dept,  of  Mathematics,  Detroit,  Mich. 

THE  SPACES  K(n,p),  by  S.  I.  GoldMrg.  Sept.  20,  1957 
[15]p.  (AFOSR-TN-57-644)  (AF  49(636)14)  AD  136630 

Unclassified 

Abstract  published  In  Proc.  Fourth  Canadian  Math. 
Congress.Banff,  Alberta  (Canada)  (Sept.  1-7,  1957), 
Toronto,  Toronto  U.  Press,  1959,  p.  87. 


is  covariant  constant.  The  torsion  tensor  is  denoted 
bysjk  where  sjk  -  l/2(Ejk  -  E^).  The  covariant  torsion 
tensor  (tensor  of  type  (0,3))  is  antisymmetric  and  the 
symmetric  part  of  E^  coincides  with  the  Chrlstoffel 

symbols.  It  is  shown  that  the  characteristics  of  the 
space,  Including  its  Lie  group,  tensor  symmetry,  etc. 
properties  define  the  geometry  of  a  K(n,3)  as  the  natural 
generalisation  of  the  local  geometry  of  a  compact  seml- 
slmple  Lie  group. 


WAY.04:002 

Wayne  State  U.  Dept,  of  Mathematics,  Detroit,  Mich. 

ON  CHARACTERIZATIONS  OF  THE  EUCLIDEAN 
SPHERE,  by  S.  I.  Goldberg.  Apr.  1958,  13p.  (AFOSR- 
TN-58-451)  (AF  49(638)14)  AD  158257;  PB  1351 59 

Unclassified 

Also  published  in  Nederl.  Akad.  Wetensch.  Proc., 
indag.  Math.,  Ser.  A.,  v.  62:  384-390,  1959. 

Stressing  the  relations  between  differential  geometry 
and  elliptic  differential  equations,  the  author  gives 
proofs  for  two  well-known  theorems,  due  to  H.  Hopf: 

A  closed  orlentable  analytic  surface  of  genus  xero  and 
constant  mean  curvature  is  a  sphere.  The  only  closed 
analytic  special  Weingarten  surfaces  of  genus  xero  are 
spheres.  The  latter  follows  Irom  a  more  general 
statement  (theorem  3)  of  the  author.  (Math.  Rev. 
abstract) 


WAY.04:003 

Wayne  State  U.  Dept  of  Mathematics,  Detroit,  Mich. 

A  NOTE  ON  A  THEOREM  OF  MATSUSHIMA  AND 
YANO,  by  S.  I.  Goldberg.  Oct  1958,  [6]p.  (AFOSR- 
TN-58-954)  (AF  49(638)14)  AD  205347;  PB  140037 

Unclassified 

The  results  of  Y.  Matsushima  (Nagoya  Math.  Jour., 
v.  11:  146-150,  1957)  and  K.  Yano  (Nagoya  Math.  Jour., 
v.  12:  147-150,  1957)  are  generalised.  A  simplification 
for  the  following  proof  is  presented:  In  a  compact 
Kaehler-Elnstsln  manifold,  a  contra  variant  analytic  vec¬ 
tor  field  u  may  be  expressed  as  a  sum  v  +  Cw,  where 
v  and  w  are  Killing  vector  fields  and  C  is  the  tensor 
field  (of  type  (1,1))  defining  the  complex  structure. 
(AST1A  abstract) 


An  n-dlmenslonal  differentiable  manifold  V  of  class 

b  n 

C  (k  *  3)  Is  conald---'d  on  which  there  is  given  a 
positive  definite  metric  da*  -  g^dx^dx*.  g^  -  g^, 
and  a  connection  E*k  with  respect  to  which  the  metric 


WAY.04:004 

Wayne  State  U.  Dept,  of  Mathematics,  Detroit,  Mich. 
AFFINE  TRANSFORMATIONS  IN  A  QUATERNION 


AIR  FORCE  SCIENTIFIC  RESEARCH 


WAY.05:001-003;  WAY.08-.001 


MANIFOLD,  by  S.  I.  Goldberg.  Nov.  1958,  l2p.  WAY.05:002 

(AFOSR-TN-58-1048)  (AF  49(638)14)  AD  206755; 

PB  140034  Unclassified  Wayne  State  U.  [Dept,  of  Mathematics]  Detroit,  Mich. 


Let  M  be  an  irreducible  almost  complex  manifold  of 


real  dimension  n  «  2m  and  denote  by  F  «  (F^)  the  ten- 

sorfield  defining  the  almost  complex  structure.  If  m  is 
even  (m  =  2 f)  and  the  restricted  homogeneous  holonomy 
group  H  at  prM  is  a  subgroup  of  the  real  representa¬ 


tion  QL(X,  R)  of  the  quaternion  linear  group  QL(X,  C) 
then  M  has  a  quaternion  structure.  The  group  of  affine 
transformations  A(M)  of  M  is  a  Lie  group  and  acts  on 
the  vector  space  spanned  by  those  tensorfields  of  type 
(1,  1)  defining  the  quaternion  structure  as  a  group  of 

rotations  of  3-space.  It  is  denoted  by  C_(M)  the  group 

F 


of  all  affine  transformations  preserving  F  and  by  Q(M) 
the  subgroup  of  C_(M)  consisting  of  those  transforms- 

r 


tions  preserving  the  quaternion  structure.  Then  C  (M) 

F 

is  a  closed  subgroup  of  A(M)  and  Q(M)  is  a  closed  nor¬ 
mal  subgroup  of  A(M)  and  C  _(M).  These  groups  are 
r 

Lie  groups.  The  main  purpose  is  to  show  that  A(M)/ 
Q(M)  is  isomorphic  to  SO(3),  if  and  only  if,  Ap(M)  acts 
as  the  full  group  of  automorphisms  at  the  algebra. 
Various  conditions  ensure  this,  such  as  (1)  the  factor 
group  C  p(M)/Q(M)  is  isomorphic  to  the  circle  group 

and  (2)  the  underlying  space  of  A(M)/Q(M)  can  he  iden¬ 
tified  with  projective  3-space. 


HOELDER  CONTINUITY  AND  INITIAL  VALUE  PROB¬ 
LEMS  FOR  MIXED  TYPE  EQUATIONS,  (I),  by  Y.  W. 
Chen.  [1958]  34p.  incl.  refs.  (AFOSR-TN-58-607) 

(AF  49(638)107)  AD  162135  Unclassified 

The  existence  and  functional  behavior  of  solutions  z(W) 
with  Hoelder  continuous  initial  values  on  an  open  seg¬ 
ment  1  of  the  y-axis  are  investigated.  Let  D  be  a  convex 
domain  in  the  positive  X-half  plane  with  1  as  a  boundary 
line.  Let  closed  subdomain  D’  of  D  be  a  domain  which 
has  a  closed  subsegment  of  1  as  a  boundary  and  which 
lies  otherwise  in  the  interior  of  D.  Take  a  point  on  1  as 
W  *  0.  The  following  theorem  is  proved:  to  each  regu¬ 
lar  analytic  function  g(W)  in  D  with  the  properties  (1) 
g(O)  -  0,  and  (2)  in  every  D’  g(W)  is  Hoelder  continuous 
with  exponent  u,  o<p<l  -or,  there  is  a  solution  z(W)  in 

D  with  the  properties  (1)  z(W)  «  0,  and  (2)  s’°u(W)  and 

s°v(W)  are  Hoelder  continuous  in  D'  respectively  with 
exponents  m  -or  and  p  +  or.  Conversely  to  each  solution 
z(W)  with  the  two  properties  just  mentioned  there  is 
an  analytic  function  g(W)  as  described  above.  The  ini¬ 
tial  values  ul  the  corresponding  functions  g(W)  and  z(W) 
are  related  by  a  simple  transformation  formula.  By  a 
simple  device  the  theorem  can  be  extended  to  cover  the 
cases  c  <u  <n and  1  -  ^  < <t  <  l  and ;  it  the  cases  of 
differentiable  or  only  integrable  initial  data.  (Contrac¬ 
tor's  abstract) 


WAY.05-.001 

Wayne  State  U.  Dept,  of  Mathematics,  Detroit,  Mich. 

REFLECTION  LAWS  OF  DIFFERENTIAL  EQUATIONS 
OF  MIXED  TYPE,  by  Y.  W.  Chen.  [1957]  25p.  (AF  49- 
(638)107)  Unclassified 

Presented  at  meeting  ol  the  Amer.  Math.  Sue.,  New 
York,  Apr.  5-6.  1957. 

Consider  first  the  equation  (•)  x"  u^  +  *  0  with 

positive  exponent  s.  The  following  theorem  holds: 

Let  u(x,y)  be  a  solution  of  (*)  of  class  C^  in  a  domain 

0<x<l,a<y<b,  with  continuous  first  and  mixed 
second  derivatives  on  x  •  0.  Let  u(o,y)  •  T^(y)  and 

ux(o,y)  *  Tj(y).  Then  (1)  fQ  and  Tj  uniquely  determines 

the  solution  u(x,y);  and  (2)  when  one  of  the  T^,  i-0,1,  la 

zero,  the  other  one  is  necessary  to  an  analytic  function 

of  y,  and  u(x,y)  can  be  extended  to  an  analytic  function 

of  two  complex  variables.  Secondly,  the  same  equation 

is  considered  with  negative  s  >  -1.  Under  the  additional 

assumption  that  u  is  continuous  for  0  <  x  <  1  and  on 
xyy 

x  *  0,  the  above  mentioned  theorem  is  valid  also  in  this 
case.  The  theorem  generalizes  the  classical  reflection 
principle  of  harmonic  functions  (a«0). 


WAY.05:003 

Wayne  State  U.  [Dept,  of  Mathematics]  Detroit,  Mich. 

HOELDER  CONTINUITY  AND  INITIAL  VALUE  PROB¬ 
LEMS  FOR  MIXED  TYPE  EQUATIONS  (II),  by  Y.  W. 
Chen.  [1958]  19p.  incl.  refs.  (AFOSR-TN-58-698) 

[AT  49(638)107)  AD  162232  Unclassified 

A  proof  is  given  that  the  initial  value  of  u  belongs  to 
Lip  V  and,  consequently  that  its  conjugate  v»  has  ini¬ 
tial  values  belonging  to  Lip  V  v  2a,  and  conversely. 

On  the  basis  of  the  generalized  main  theorem  given, 
the  statement  is  equivalent  to  a  theorem  on  analytieity. 
If  u  ■  0  on  the  initial  line  and  is  continuous  up  to  the 
boundary,  then  the  conjugate  v*  is  shown  to  have  ana¬ 
lytic  initial  values.  The  equation  U\x,>)  *  u^ix^.y) 

for  x  <  0  with  odd  integer  exponent  p  is  considered  and 
a  theorem  on  analytic  continuation  is  proved. 

WAY. 06.001 

Wayne  State  U.  Dept,  of  Mathematics,  Detroit,  Mich. 
ALGEBRAIC  LOCAL  INVARIANTS  OF  TOPOLOGICAL 


AIR  FORCE  SCIENTIFIC  RESEARCH 


WAY.06:002;  WAY.07:001;  WEI.01:001 


SPACES,  by  S.-T.  Hu.  Feb.  1958,  72p.  lncl.  refs. 
(AFOSR-TN-58-117)  (AF  49(638)179)  AD  152025 

Unclassified 

Also  published  in  Compositio  Math.,  v.  13:  173-218, 
1958. 

The  local  homology  groups  and  the  local  homotopy 
groups  of  a  topological  space  X  at  a  point  xqcX  are  de¬ 
fined  as  the  (global)  homology  groups  and  the  (global) 
homotopy  groups  of  the  tangent  space  T(X,xq)  which  is 

constructed.  It  Is  shown  that  If  X  Is  locally  triangula- 
ble  at  xq,  or  more  generally,  if  xq  is  a  conic  point  of  X, 

then  these  groups  are  Isomorphic  to  those  of  Griffiths 
and  Seifert-Threlfall.  Hie  homotopy  classification  is 
developed  for  an  application  of  the  local  Invariants  to 
local  maps  and  a  local  version  of  the  Hopf  theorem  is 
proved.  These  local  invariants  are  used  to  study  the 
fibre  spaces  with  singularities  In  the  sense  of 
Montgomery  and  Samelson,  or  Seifert.  An  application 
to  topological  semi -groups  is  given. 


WAY. 06:002 

Wayne  State  U.  Dept,  of  Mathematics,  Detroit,  Mich. 

ON  FIBERINGS  WITH  SINGULARITIES,  by  S.-T.  Hu. 
Aug.  1958,  32p.  incl.  diagrs.  (Technical  note  no.  2) 
(AFOSR-TN-58-611)  (AF  49(638)179)  AD  162139 

Unclassified 

Also  published  In  Mich.  Math.  Jour.,  v.  6:  131-149,1959. 

The  paper  provides  a  general  definition  of  fiberings 
with  singularities  which  includes  all  of  the  known  fi¬ 
berings  as  special  cases.  The  singular  fibers  identi¬ 
fied  to  points  are  used  to  prove  that  every  fiberlng  p 
with  singularities  can  be  decomposed  into  the  compo¬ 
sition  PjO  p2  of  two  fiberings  p^  and  p2  where  every 

singular  filler  of  Pj  is  a  singleton  and  every  regular 

fiber  of  p2  is  a  singleton  and  the  natural  projection  of 

some  topoloflcal  identification.  The  singular  fiber  Is 
studied  in  the  extended  tangent  space  E(X,xq)  of  a  given 

apace  X  at  a  given  point  xq  and  the  natural  projection 
p:E(X,x  )  -  X.  The  local  property  of  any  given  flber- 
lng  f:X  -  Y  at  an  isolated  singular  fiber  x^  ir  investi¬ 
gated  and  it  is  proved  that  the  fibering  axiom  of  the  lo¬ 
cal  homotopy  groups  holds  for  every  fibering  with  a 
single  normal  singular  fiber. 


WAY.07:001 

Wayne  State  U.  Dept,  of  Physics,  Detroit,  Mich. 

PREPARATION  OF  THIN  SINGLE-CRYSTAL  SEMI¬ 


CONDUCTOR  FILMS  BY  PHOTOELECTRIC  ETCHING, 
by  W.  A.  Albers,  Jr.  and  J.  E.  Thomas,  Jr.  July.  22, 
1958  [28]p.  incl.  diagrs.  (Technical  rept.  no.  1) 
(AFOSR-TN-58-643)  (AF  49(638)158)  AD  162175; 

PB  138981  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 


Abstract  published  in  Bull.  Amer.  Phys.  Soc.,  Series  n, 


219,  May  1,  1958. 


A  method  is  described  which  was  developed  for  prepar¬ 
ing  thin  single-crystal  semiconductor  films  of  uniform 
thickness,  the  crystalline  properties  of  which  are  the 
same  as  those  of  the  bulk  single  crystal.  Single  crys¬ 
tal  n-type  germanium  films  of  thickness  from  3  to  10 
H  have  been  prepared  which  have  thickness  variations 
from  20  to  50%  for  the  thicker  and  thinner  samples, 
respectively.  Expectations  are  that  any  semiconductor 
will  exhibit  electrolytic-etching  properties  similar  to 
those  of  anodic  n-type  germanium  provided  the  follow¬ 
ing  criteria  are-met:  (1)  Hie  rate  limiting  process  for 
the  electrode  reaction  is  the  flow  of  minority  carriers 
to  the  semiconductor-electrolyte  interfuc®:  and  (2)  the 
net  electrode  reaction  is  the  etching  of  the  semiconduc¬ 
tor  material.  Hlin  films  of  n-type  germanium  were 
made  that  exhibited  surprisingly  good  uniformity  with 
the  photoelectric  etching  technique. 


WEI.01:001 

Weixmann  Inst,  of  Science,  Rehovot  (Israel). 

PROTON  RELAXATION  IN  WATER,  by  S.  Melboom, 

Z.  Lux,  and  D.  Gill.  [1957]  [2]p.  Incl.  diagr.  (AF  61- 
(052)03)  Unclassified 

Published  in  Jour.  Chem.  Phys.,  v.  27:  1411-1412, 


Longitudinal  and  transverse  proton  relaxation  times, 

T.  and  T,  respectively,  have  been  measured  as  a  func- 

tion  of  the  solution  pH  and  a  model  Is  presented  in  which 
hydrogen  bond  formation  contributes  to  the  value  of  Tj. 

The  measured  values  of  T2  lie  consistently  below  those 

of  Tj  which  is  inconsistent  with  ihc  calculated  values 

except  for  an  expected  minimum  at  pH  value  of  7.  The 
minimum  in  the  theoretical  curve,  as  matched  by  experi¬ 
ment,  is  due  to  the  formation  and  breaking  of  hydrogen 
bonds  between  the  water  molecules  of  the  solution.  No 
explanation  is  glvei.  of  the  difference  between  calcula¬ 
tions  and  experiment  at  both  low  and  high  values  of  the 
pH. 


AIR  FORCE  SCIENTIFIC  RESEARCH 


WEI. 01:002  -  WEI.01-.006 


WEI.01:002 

Weizmann  Inst,  of  Science,  Rehovot  (Israel). 

KINETICS  OF  HYDROGEN  EXCHANGE  BETWEEN 
HYDROGEN  PEROXIDE  AND  WATER  STUDIED  BY 
PROTON  MAGNETIC  RESONANCE,  by  M.  Anbar,  A. 
Loewenstein,  and  S.  Meiboom.  [1958]  14p.  illus. 
(AFOSR-TN-58-169)  (AF  61(052)03)  AD  152196 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  2630- 
2634,  June  5,  1958. 

The  kinetics  of  hydrogen  exchange  between  H„0„  and 

£  £ 

water  have  been  Investigated  using  the  PMR  method  in 
the  pH  range  of  2.5  and  6.5.  The  reaction  was  found  to 
be  both  acid  and  base  catalyzed.  In  the  acid  region, 
pH  <  4.5,  the  reaction  involves  and  H202,  while 

in  the  basic  region  it  was  found  to  involve  HO,-,  H,0„ 

and  H.O.  The  reaction  constants  are  k  »  1.6  x  10 

-1-1  72  -2  -1 

1  mol  sec  ,and  k  ■  7.3  x  10  1  mol  sec  ,  re¬ 
spectively. 


WEI. 01:003 

Weizmann  Inst,  of  Science,  Rehovot  (Israel). 

RESEARCH  IN  THE  GENERAL  FIELD  OF  EXCHANGE 
KINETICS.  INVESTIGATIONS  OF  FAST  PROTOLYSIS 
REACTIONS  BY  THE  NUCLEAR  MAGNETIC  RESO¬ 
NANCE  TECHNIQUE.  Final  rept.  July  1958,  70p.  incl. 
diagrs.  tables,  refs.  (AFOSR-TR-58-HO)  (AF  61(052)- 
03)  AD  201858;  PB  142163  Unclassified 

The  measurement  of  fast  hydrogen  exchange  rates  by 
the  nuclear  magnetic  resonance  technique  Is  described. 
In  the  systems  studied,  the  exchangeable  hydrogens  are 
bonded  either  to  nitrogen  (amine  and  amide  groups)  or 
to  oxygen  (hydroxyl  groups).  In  many  cases,  a  complete 
analysis  of  the  kinetics  of  the  exchange  reaction  was 
possible.  The  kinetics  of  hydrogen  exchange  was  studied 
in  the  following  systems:  (1)  aqueous  solutions  of  am¬ 
monium  chloride;  (2)  aqueous  solutions  of  N-methyl- 
acetamlde;  (3)  aqueous  solutions  of  glycine,  glycine 
methyl  ester  and  sarcosine;  (4)  proton  transfer  in 
water;  (5)  aqueous  solutions  of  hydrogen  peroxide;  and 
(6)  ethanol  -  water  mixtures.  (Contractor's  abstract) 


WEI.01-.004 

Weizmann  Inst,  of  Science,  Rehovot  (Israel). 

A  MODIFIED  SPIN-ECHO  METHOD  FOR  MEASURING 
NUCLEAR  RELAXATION  TIMES,  by  S.  Meiboom  and  D. 
Gill.  1 1958]  1 1 2]p.  incl.  diagrs.  (Bound  with  its  AFOSR- 
TR-58-110;  AD  201858)  (AF  61(052)03)  Unclassified 


Also  published  in  Rev.  Scient.  Instruments,  v.  29:  688- 
691,  Aug.  1958. 

A  spin  echo  method  adapted  to  the  measurement  of  long 
nuclear  relaxation  times  (T2)  in  liquids  is  described. 

The  pulse  sequence  is  identical  to  the  one  proposed  by 
Carr  and  Purcell,  but  the  rf  of  the  successive  pulses  is 
coherent,  and  a  phase  shift  of  90°  is  introduced  in  the 
first  pulse.  Very  long  T2  values  can  be  measured  with¬ 
out  appreciable  effect  of  diffusion.  (Contractor's 
abstract) 


WEI.01.005 

Weizmann  Inst,  of  Science,  Rehovot  (Israel). 

STUDY  OF  THE  PROTOLYSIS  KINETICS  OF  AMMONI¬ 
UM  ION  IN  AQUEOUS  SOLUTION  BY  THE  PROTON 
MAGNETIC  RESONANCE  TECHNIQUE,  by  S.  Meiboom, 
A.  Lowenstein,  and  S.  Alexander.  [1958]  [5]p.  (Bound 
with  its  AFOSR-TR-58-1 10;  AD  201858)  (AF  67{055)03) 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  29:  969-970, 
Oct.  1958. 

The  protolysis  kinetics  were  evaluated  from  measure¬ 
ments  of  the  proton  magnetic  resonance  line  widths  of 
the  NH^~  triplet  (due  to  N^  hyperfine  structure)  and 

water  lines,  as  a  function  of  pH  value  and  ammonium 
ion  concentration. 


WEI.01',006 

Weizmann  Inst,  of  Science,  Rehovot  (Israel). 

HYDROGEN  EXCHANGE  IN  ETHANOL,  by  S.  Meiboom, 
Z.  Luz,  and  D.  Gill.  [1958]  [9]p.  incl.  diagrs.  table. 
mound  with  its  AFQSR-TR-58-110;  AD  201858)  [AF  61- 
r  Unclassified 

The  rate  of  exchange  of  the  hydroxyl  proton  in  alcohols 
is  very  fast,  and  for  this  reason  cannot  be  measured  by 
isotope  labelling.  This  exchange  reaction  can  be  studied 
by  the  NMR  technique,  and  some  qualitative  results  have 
been  published  by  Arnold  (Phys.  Rev.,  v.  102:  136,  1956), 
and  by  Weinberg  and  Zimmerman  (Jour.  Chem.  Phys., 
v.  23:  748,  1955).  The  reaction  is  both  acid  and  base 

-5 

catalyzed.  Concentrations  of  the  order  of  10  M  acid 
or  base  accelerate  the  reaction  to  a  rate  corresponding 

-2 

to  a  lifetime  of  the  alcohol  molecule  of  about  10  sec, 
which  is  about  the  highest  rate  that  can  be  measured  by 
the  NMR  technique.  Quantitative  measurements  of  the 
hydrogen  exchange  in  ethanol  containing  different 
amounts  of  water  are  described. 


>  880  < 
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WEI.01:007 

Weizmann  Inst,  of  Science,  Rehovot  (Israel). 

NUCLEAR  MAGNETIC  RESONANCE  STUDY  OF  THE 
EXCHANGE  KINETICS  IN  THE  ACETIC  ACID-ACETIC 
ANHYDRIDE  SYSTEM,  by  M.  Sheinblatt  and  S.  Melboom. 
[1958]  15p.  incl.  refs.  (AF  61  (052)03)  Unclassified 

Hie  kinetics  of  the  acetyl  exchange  reaction  in  acetic 
acid-acetic  anhydride  mixtures  has  been  Investigated 
by  the  NMR  technique.  The  reaction  is  strongly  acid- 
catalyzed.  The  reaction  rate  is  first  order  in  respect 
to  hydrogen  ion  concentration  and  increases  with  acetic 
anhydride  concentration.  The  average  lifetime  between 
exchanges  is  about  0.02  sec  in  a  solution  having  equal 
concentrations  of  acetic  acid  and  acetic  anhydride,  and 

containing  0.1  mol  l"1  perchloric  acid.  A  discussion 
of  the  possible  exchange  mechanisms  is  given.  It  is 
concluded  that  the  dominant  mechanism  is  a  reaction  be¬ 
tween  the  AcOHj*  ion  and  the  acetic  anhydride  molecule. 

(Contractor's  abstract) 


WEI.01:008 

Weizmann  Inst,  of  Science,  Rehovot  (Israel). 

NUCLEAR  MAGNETIC  RESONANCE  STUDY  OF  THE 
PROTOLYSIS  AND  IONIZATION  OF  N-METHYLACETA- 
MIDE,  by  A.  Berger,  A.  Loewensteln,  and  S.  Meiboom. 
[1958]  [23]p.  incl.  diagrs.  table,  refs.  (Bound  with  its 
AFOSR-TR-58-I10;  AD  201858)  (AF  81(052)03) 

Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  81:  62-67, 
Jan.  5,  1959. 

The  rate  and  mechanism  of  protolysis  in  N- methyl- 
acetamide  in  aqueous  solution  has  been  investigated  by 
the  nuclear  magnetic  resonance  technique.  The  protol- 
ysls  was  found  to  be  both  acid  and  base  catalyzed,  the 
reaction  rate  being  proportional  to  the  amide  concentra¬ 
tion  and  to  the  hydrogen  ion  or  hydroxyl  ion  concentra¬ 
tion.  It  was  found  that  in  N,N-dlmethylacetamlde,  tree 
rotation  around  the  C-N  bond  occurs  on  acidification. 
This  phenomenon  is  closely  related  to  the  protolysis  in 
N-methylacetamlde,  both  being  due  to  protonation  at  the 
nitrogen  atom.  It  could  be  shown,  however,  from  a 
study  of  the  NMR  spectrum  in  very  acidic  solution,  that 
the  protonation  occurs  predominantly  at  the  oxygen, 
both  ionic  species  being  in  equilibrium.  A  detailed 
mechanism  for  the  exchange  reactions  is  proposed. 
(Contractor's  abstract) 


WE1.01:009 

Weizmann  Inst,  of  Science,  Rehovot  (Israel). 

PROTOLYSIS  OF  GLYCINE  AND  GLYCINE  DERIVA¬ 


TIVES,  by  S.  Meiboom  and  M.  Sheinblatt  [1958]  [ll]p. 
incl.  diagrs.  (Bound  with  its  AFOSR-TR-58-110; 

AD  201858)  [AF  81(052)03]  Unclassified 

The  hydrogen  exchange  has  been  investigated  in  aqueous 
solutions  oi  the  following  compounds:  (1)  glycine 
C^HjNCHjCOOH);  (2)  glycine  methyl  ester 

(^HjNCHjCOOCHg);  and  (3)  sarcosine  (N-methyl-gly- 
cine)  (HgCHN^CHjCOOCH).  In  very  acidic  solutions 

the  exchange  in  these  compounds  becomes  slow  enough 
for  measurement  by  the  NMR  technique.  This  occurs 
above  about  IN  HC1  for  glycine  and  glycine  methyl  ester, 
and  above  0.1N  for  sarcosine.  Typical  spectra  of  these 
compounds  in  very  acidic  solution  are  given.  The  amine 
hydrogen  lines  are  very  broad  because  of  quadrupole  re¬ 
laxation  of  the  N1*  nucleus,  and  are  not  reproduced  in 
this  report.  These  lines  are  too  broad  and  weak  to  be 
useful  in  the  rate  determinations. 


WEI. 02:001 

Weizmann  Inst,  of  Science.  Dept,  of  Applied  Mathematics, 
Rehovot  (Israel). 

SOLUTION  OF  AN  INTEGRAL  EQUATION  OCCURRING 
IN  IMPULSIVE  WAVE  PROPAGA  TION  PROBLEMS,  by 
C.  L.  Pekerls.  May  6,  1956  [5]p.  incl.  refs.  (AFOSR- 
TN-57-79)  (AF  61(514)899)  AD  120425  Unclassified 

Also  published  in  Proc.  Nat'l.  Acad.  Sciences,  v.  42: 

4S6-+43,  July  *956. 

An  integral  equation  solution  for  impulsive  wave  prop¬ 
agation  problems  in  which  the  disturbance  is  propagated 
in  a  doubly  or  multiply  refracted  media  is  given.  A 
summarized  analysis  of  the  equation  is  presented  to 
facilitate  solutions  of  related  wave  problems: 

pJoe'PW  r,  H)dt- 

Here  p  *  operation  (*/*t),  c  ■  characteristic  velocity 
of  propagation  of  the  medium,  r  ■  horizontal  distance 
in  cylindrical  coordinates,  H  •  depth  of  the  source, 

JQ  •  Bessel  function  of  order  zero,  f(x)  is  given,  and 

W  to  be  determined.  Five  case  studies  of  the  types  of 
problems  met  illustrate  the  usage. 


WEI.02.002 

Weizmann  Inst,  of  Science.  Dept,  of  Applied  Mathematics, 
Rehovot  (Israel). 

RADIATION  DUE  TO  AN  IMPULSIVE  CURRENT  IN  A 
VERTICAL  ANTENNA  PLACED  ON  A  DIELECTRIC 


AIR  FORCE  SCIENTIFIC  RESEARCH 


V 


I 


I 

1 


h 


WES.01:002;  WRU.01:001-003 


GROUND,  by  C.  L.  Pekeris  and  Z.  Alterman.  Technical 
rept.  Nov.  1,  1955-Oct.  31,  1956,  19p.  diagrs.  (AFOSR- 
TN-57-247)  (AF  61(514)899)  AD  126545  Unclassified 

Also  published  in  Jour.  Appl.  Phys.,  v.  28:  1317-1323, 
Nov.  195*7. 

Study  is  made  of  the  electromagnetic  field  generated  by 
passing  an  impulsive  current  of  the  form  of  a  delta 
function  5(t)  through  a  vertical  antenna  placed  on  a  die¬ 
lectric  ground.  The  problem  is  formulated  in  opera¬ 
tional  form,  and  the  Hertzian  potential  it  is  expressed 
as  an  integral  over  a  Bessel  function.  This  operational 
solution  Is  then  inverted,  and  the  Hertzian  potential 
ir(r,z,t)  is  expressed  in  terms  of  finite  complex  integrals 
over  a  fixed  range.  The  integrals  for  ir  are  evaluated 
on  the  electronic  computer  of  the  Weizmann  Institute, 
and  the  resuits  for  the  case  of  a  dielectric  constant 
(  *  9  are  given.  The  field  in  the  air  starts  with  a  finite 
value  at  the  time  of  arrival  of  the  wave  front,  and  then 
increases  in  a  monotone  fashion  toward  the  steady  state 

value.  In  the  ground,  there  is  a  cone  of  angle  sin" 1 
(1/V?)  centered  around  the  downward  vertical,  inside 
which  the  field  starts  again  with  a  finite  value  and  then 
decreases  toward  the  steady  state  value.  Outside  this 
cone,  the  direct  wave  in  the  ground  is  preceded  by  a 
diffracted  wave  originating  from  secondary  radiation 
emanating  from  the  portion  of  the  boundary  where  the 
air  wave  passed  in  advance  of  the  ground  wave.  This 
diffracted  wave  starts  with  zero  amplitude  and  Increases 
thereafter,  becoming  logarithmically  Infinite  at  the  time 
of  arrival  of  the  direct  wave  in  the  ground.  After  that 
the  amplitude  deer  ease  a  continuously  toward  the  steady 
state  value. 


WES.01:002 

Wesleyan  U.  Dept,  of  Chemistry,  Middleton,  Conn. 

STUDY  OF  THE  FORMATION  AND  DEVELOPMENT 
OF  THE  LATENT  IMAGE  IN  PHOTOGRAPHY,  by  J. 
Gomez-Ibanez.  Final  rept.  July  1958,  lv.  incl.  diagrs. 
tables,  refs.  (AFOSR-TR-58-93)  (AF  18(600)343) 

AD  162134  Unclassified 

This  final  report  summarizes  the  work  done  under  this 
contract  which  deals  with  the  study  of  latent  image 
formed  upon  exposing  to  light  sols  of  silver  bromide. 

No  attempt  has  been  made  to  draw  conclusions  from  the 
data  obtained,  which,  although  extensive,  should  be  con¬ 
sidered  still  incomplete.  One  Important  conclusion  can 
nevertheless  be  inferred  from  the  present  work-  the 
latent  image  obtained  in  silver  bromide  sols  does  not 
seem  to  consist  of  metallic  silver  as  previously  postu¬ 
lated,  but  rather  it  appears  to  be  a  colloidal  silver  com¬ 
plex. 


WRU.01-.001 

Western  Reserve  U.  Dept,  of  Physics,  Cleveland,  Ohio. 

EVALUATION  OF  TWO-CENTER  EXCHANGE  INTE¬ 
GRALS,  by  G.  E.  Tauber.  Dec.  1957,  34p.  incl.  tables, 
refs.  (AFOSR-TN- 57-799)  (AF  18(603)61)  AD  148031 

Unclassified 

Also  published  in  Jour.  Chem.  Phys.,  v.  29:  300-310, 
Aug.  1958. 

The  evaluation  of  two-center  exchange  integrals  for  any 
homonuclear  molecules  using  Slater-type  wave  functions 
is  reduced  to  the  solution  of  Poisson's  equation.  An  ex¬ 
pression  is  obtained  for  the  exchange  integrals  in  terms 
of  integrals  which  can  be  evaluated  analytically.  In  par¬ 
ticular,  all  cases  which  arise  from  2s  and  2p  wave  func¬ 
tions  are  discussed  in  detail  and  the  auxiliary  integrals 
evaluated.  The  pertinent  results  are  collected  in  tables, 
and  the  final  result  for  a  particular  exchange  integral  is 
given  explicitly.  (Contractor’s  abstract) 


WRU.01:002 

Western  Reserve  U.  Dept,  of  Physics,  Cleveland,  Ohio. 

ROTATIONAL  MAGNETIC  MOMENT  OF  H2>  by  G.  E. 

Iauber.  July  8,  1658, 17p.  Incl.  diagrs.  refs.  (AFOSft- 
TN-58-571)  (AF  18(603)61)  AD  158390  Unclassified 

Also  published  in  Phys,  Pev.,  v.  Ill:  866-866,  Nov.  I, 
1958.  (Title  varies) 

The  rotational  magnetic  moment  of  Hj  has  been  calcu¬ 
lated  by  considering  the  motion  of  the  electrons  in  the 
presence  of  the  two  nuclei  which  are  permitted  to  move 
themselves.  The  interaction  is  described  by  Breit's 
two-body  Hamiltonian  suitably  generalized  to  this  prob¬ 
lem.  The  wave  function  is  obtained  by  the  Bom- 
Oppenheimer  method  of  adiabatic  approximation.  Cal¬ 
culations  have  been  carried  out  for  Wang's  electronic 
wave  function  and  up  to  first  order  in  the  expansion  pa¬ 
rameter  give  for  the  effective  magnetic  field  due  to  ro¬ 
tation  23.6  gauss  in  good  agreement  with  the  experimen¬ 
tal  results  of  27.0  gauss.  (Contractor's  abstract) 


WRU.01-.003 

Western  Reserve  U.  Dept,  of  Physics,  Cleveland,  Ohio. 

ACOUSTIC  DELAY  UNE  MEMORY  FOR  HUTCHINSON- 
SCARROTT  KICKSORTER,  by  B.  L.  Robinson.  Dec.  8, 

1958  [5]p.  incl.  diagrs.  (AFOSR-TN- 58 -1033)  (AF  18-  a 
(603)61)  AD  206483;  PB  140035  Unclassified  r 

The  multiple  channel  pulse  height  analyzer  (kicksorter) 
Introduced  by  Hutchinson  and  Scarrott  stores  the  nu¬ 
merical  results  of  the  pulse  height  analysis  in  a  serial 
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type  computer  memory  commonly  called  the  acoustic 
delay  line  memory.  A  quartz  delay  line  memory  unit 
was  developed  which  Includes  transmitter,  receiver  and 
pulse  shaping  circuits  In  an  inexpensive  and  compact 
plug-in  package.  The  unit  operates  at  a  clock  rate  of 
1.00  mcps,  and  requires  clock  pulses  and  input  signals 
(about  10  v  in  amplitude  and  clamped  to  a  reference 
voltage).  Shaped  output  pulses  of  the  same  character 
are  produced  by  the  memory  unit.  This  unit  was  adapted 
to  the  klcksorter.  In  the  klcksorter,  the  clock  oscillator 
is  gated  by  the  sweep  circuit,  and  therefore  clock  pulses 
are  not  available  until  the  sweep  has  started.  The  sweep 
must  be  started  and  synchronized  by  the  output  of  the 
memory.  The  necessary  signal  is  derived  from  output 
of  the  receiver  through  an  amplifier  stage. 


WRU. 02:001 

Western  Reserve  U.  School  of  Library  Science, 

Cleveland,  Ohio. 

MECHANIZED  SEARCHING  EXPERIMENTS  USING  THE 
WRU  SEARCHING  SELECTOR,  by  J.  Rees  and  A.  Kent. 
May  15,  1956,  31p.  (Technical  note  no.  1)  (AFOSR-TN- 
58-445)  (AF  49(638)357)  AD  158250  Unclassified 

Also  published  in  Amer.  Documentation,  v.  9:  277-303, 
Oct  1956. 

An  outline  is  given  of  the  pilot  search  system  estab¬ 
lished  to  test  the  pertinency  of  the  abstracts  retrieved 
in  response  to  requests  for  Information  from  the  store 
of  about  10%  of  the  metallurgical  literature  of  1955. 
Duplications  of  the  Information  and  correspondence 
forms  sent  to  potential  requestors  and  those  used  to 
determine  the  satisfaction  of  the  requestor  of  the  sup¬ 
plied  information  are  given.  Case  study  examples  (17) 
are  given  to  Illustrate  the  questions  presented  and  the 
abstracts  produced  from  the  store. 


WRU.02:002 

Western  Reserve  U.  School  of  Library  Science, 

Cleveland,  Ohio. 

SUBJECT  MATTER  ANALYSIS  AND  CODING.  SOME 
FUNDAMENTAL  CONSIDERATIONS,  by  J.  W.  Perry. 
May  29,  1958,  43p.  lncl.  diagr.  tables,  refs.  (Technical 
note  no.  2)  (AFOSR-TN-58-501)  (AF  49(638)357) 

AD  158311;  PB  134516  Unclassified 

Also  published  In  Punched  Cards,  2nd  ed.,  ed.  by  R.  S. 
Casey,  J.  W.  Krry  and  others.  N.  Y.,  Reinhold,  1958, 
p.  391-422. 

In  applying  various  devices  ind  types  of  equipment  to 
search,  to  select  and  tc  co'  .-elate  recorded  informa¬ 
tion,  the  latter's  characteristics  as  well  as  the  scope 
of  information  requirements  to  be  serviced  must  be  ex¬ 
pressed  by  a  common  code.  Its  design  is  of  decisive 


Importance  both  in  meeting  the  requirements  that  are 
made  of  an  Information  system  and  In  keeping  costs  at 
the  lowest  possible  level.  Other  thl"  a  being  equal  the 
simplest  code  that  is  effective  in  meeting  requirements 
Is  to  be  preferred.  Any  elements  of  complexity  in  a 
code  must  Justify  themselves  by  providing  benefits  com¬ 
mensurate  with  costs.  (Contractor's  abstract) 


WRU.02:003 

Western  Reserve  U.  School  of  Library  Science, 

Cleveland,  Ohio. 

NONCONVENTIONAL  RETRIEVAL  SYSTEMS  IN  DOC¬ 
UMENTATION.  PRELIMINARY  COMPARATIVE  ANAL¬ 
YSIS,  by  A.  Kent.  June  24,  1958,  25p.  lncl.  diagrs. 
tables,  refs.  (Technical  note  no.  3)  (AFOSR-TN-58-575) 
(AF  49(638)357)  AD  158396  Unclassified 

A  group  of  104  nonconventlonal  information  retrieval 
systems  are  analyzed  with  regard  to  a  number  of  basic 
characteristics  in  order  to  discern  those  features  that 
these  systems  have  In  common  and  those  features  by 
which  they  differ.  Two  basically  different  types  of  sys¬ 
tems  are  Identified:  document  and  aspect,  and  the  typi¬ 
cal  functioning  of  these  types  of  information  retrieval 
systems  Is  described.  A  table  listing  the  characteristics 
of  these  systems  is  Included.  (Contractor’s  abstract, 
modified) 


WRU.02:004 

Western  Reserve  U.  School  of  Library  Science, 

Cleveland,  Ohio. 

SOME  STATISTICAL  SAMPLING  CONCEPTS  APPUED 
TO  THE  INFORMATION  RETRIEVAL  PROCESS  OF 
DOCUMENTATION  SYSTEMS,  by  H.  M.  Wadsworth  and 
R.  B.  Booth.  Aug.  19,  1958,  36p.  lncl.  diagrs.  table. 
(Technical  note  no.  4)  (AFOSR-TN-58-765)  (AF  49- 
(638)357)  AD  201864  Unclassified 

Statistical  sampling  theory  is  used  to  develop  expres¬ 
sions  for  the  probability  of  retrieval  of  any  number  of 
desired  entries  from  the  store  of  a  documentation  sys¬ 
tem.  The  hypergeometrlc  and  binomial  distributions 
for  the  probability  functions  are  given  for  the  case  of 
non-replacement  and  replacement  of  sample  items  dur¬ 
ing  the  course  of  the  search.  Approximations  by  use  of 
the  normal  and  Poisson  distributions  are  given,  and  ex¬ 
amples  are  calculated  to  illustrate  the  degree  of  approx¬ 
imation. 


WRU. 02:005 

Western  Reserve  U.  School  of  Library  Science, 
Cleveland,  Ohio. 

COMPUTERS  AND  DOCUMENTATION,  by  A.  Kent. 
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Aug.  IS,  19S8  [34]p.  lncl.  dlagrs.  refs.  (Technical  note 
no.  5)  (AFOSR-TN-58-78S)  (AF  49(638)357) 

AD  201865  Unclassified 

Presented  at  Congreaeo  Interaacional  de  Automatlca, 
Madrid  U.  (Spain),  Oct.  13-19,  1956. 

The  uae  of  computera  to  perform  nonconventlonal  tech¬ 
niques  of  searching  and  correlating  large  files  of  re¬ 
corded  information  la  discussed  as  a  solution  of  the 
documentation  problem.  Various  problems  In  the  Input, 
output,  and  correlation  phases  of  machine  searches  are 
discussed  In  terms  of  a  simplified  model  of  an  Infor¬ 
mation  retrieval  system.  The  analysis  and  encoding  of 
metallurgical  literature  for  searching  with  Western 
Reserve  Searching  Selector  are  summarised. 


WRU. 03:001 

Western  Reserve  U.  School  of  Medicine,  Cleveland,  Ohio. 

BLOOD  ACTH:  EFFECTS  OF  ETHER,  PENTOBARBI¬ 
TAL,  EPINEPHRINE  AND  PAIN,  by  P.  C.  Royce  and 
G.  Sayers.  [1958]  [7]p.  lncl.  tables,  refs.  (AFOSR-TN- 
58-466)  (AF  18(603)128)  AD  158276  Unclassified 

Also  published  in  Jour.  Endocrinology,  v.  63:  794-800, 
Dec.  1958. 

The  exogenous  test  for  ACTH  release,  analysis  of  blood 
ACTH  in  a  recipient  hypophysectomlzed  rat,  provides 
Information  on  the  rapid  changes  In  blood  ACTH  which 
may  follow  application  of  a  stimulus.  The  endogenous 
test,  analysis  of  ACTH  releass  by  adrenal  ascorbic 
acid  depletion  In  the  stimulated  animal,  falls  to  uncover 
these  dynamic  changes.  A  painful  stimulus  markedly 
elevates  blood  ACTH  within  a  few  minutss  of  applica¬ 
tion.  Elevated  blood  levels  persist  during  30  minutes 
of  Intermittent  painful  stimulation.  Ether  first  excites, 
then  inhibits  ACTH  releass.  Pentobarbital  exhibits  on¬ 
ly  a  depressant  action.  The  sxcitatory  action  of  ether 
is  blocked  by  decerebration  and  by  destruction  of  the 
median  eminence  area  of  the  hypothalamus.  The  ex- 
Jtatory  action  of  epinephrine  la  manifest  in  tha  de- 
cerebrats  but  not  in  the  median  eminence  lesion  rat. 
Since  ether  and  pentobarbital  depress  the  brain  stem 
reticular  system,  it  is  reasonable  to  speculate  that  the 
action  or  these  two  agents  in  inhibiting  ACTH  release 
Involves  this  mulUsynaptlc  conduction  system.  Ths  re¬ 
duction  by  pentobarbital  of  blood  ACTH  below  the  rest¬ 
ing  level  characteristic  of  undisturbed  adrenalectomiied 
rata  suggests  that  stimuli  encountered  in  everyday  ex¬ 
istence  such  as  light,  sound  and  touch,  exert  a  tonic  ac¬ 
tion  on  the  pituitary  to  maintain  a  low  rate  of  release 
of  ACTH.  (Contractor's  abstract) 


WHE.02;001 

Westlnghouse  Electric  Corp.  Westlnghouse  Research 
Labs.,  East  Pittsburgh,  Pa. 

THE  TRAPPING  OF  HELIUM  IONS  AND  THE  RE-EMIS¬ 
SION  OF  TRAPPED  ATOMS  FROM  MOLYBDENUM, 
by  L.  J.  Varnerln  and  J.  H.  Carmichael.  Feb.  18,  1957, 
lv.  lncl.  dlagrs.  tables,  refs.  (Scientific  Paper  no.  6- 
84436-4-P5)  (AFOSR-TN-57-270)  (AF  18(600)1049) 

AD  126571  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  30-Feb.  2,  1957. 

Abstract  published  In  Bull.  Amer.  Phys.  Soc.,  Series  n, 
v.  1:  34,  Jan.  30,  1957. 

Also  published  in  Jour.  Appl.  Phys.,  v.  28:  913-919. 

Aug.  1957. 


The  electrical  cleanup  of  helium  on  molybdenum  surfaces 
has  been  Investigated.  In  this  case,  the  phenomenon  can 
be  described  by  a  trapping  of  Ions  upon  impact  with  the 
surface.  Measurements  of  the  trapping  efficiency  n 
(atoms  removsd/ions  collected)  have  been  made  over  a 
range  of  ion  energies  from  150  to  2600  ev.  The  rs-emis- 
slon  of  trapped  helium  atoms  was  Investigated  In  detail. 
The  contribution  of  rs-emlssloo  to  Hie  pumping  process 
is  described  by  a  phenomsnologlcal  theory.  The  results 
Indicate  that  the  trapping  sfQclsncy  Is  lowsred  by  a 
short  time  re-smlsslon  of  trapped  atoms.  Through  the 
long  time  re -emission  of  atoms,  the  theory  accounts 
quantitatively  for  the  obssrved  saturation  of  ths  cisanup 
procsss.  (Contractor’s  abstract) 


WHE.02:002 

[Westlnghouse  Electric  Corp.]  Wsstlnghouss  Research 
Labs.,  East  Pittsburgh,  Pa. 

TRAPPING  OF  NOBLE  GAS  IONS  AND  THE  ME-EM1S- 
SION  OF  THE  TRAPPED  ATOMS  FROM  NICKEL  AND 
MOLYBDENUM,  by  J.  H.  Carmichael  and  J.  S.  Knoll. 
Sept.  25,  1958  [14]p.  lncl.  dlagrs.  tables.  (Scientific 
paper  no.  6-94439-9-P1)  (AFOSR-TN-58-971)  (AF  18- 
(600)1049)  AD  222512  Unclassified 

Also  published  in  Trans.  Fifth  Nat'l.  Symposium  on 
Vacuum  Tech.,  San  Francisco,  Calif.  (Oct  22-24,  1958), 
London,  Pergamon  Press,  1959,  p.  18-21. 

The  electrical  cleanup  of  noble  gases  on  nickel  and  mo¬ 
lybdenum  surfaces  has  been  investigated.  The  rs-smls- 
sion  of  the  trapped  atoms  has  been  measured  and  is 
shown  to  be  an  important  factor  in  the  observed  satura¬ 
tion  of  the  cleanup  process.  Pumping  speeds  and  re- 
sroission  rates  for  hslium,  neon,  argon,  and  krypton 
have  been  measured  and  compared  with  the 
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phenomenological  theory  which  had  previously  been 
proposed  to  explain  the  contribution  of  re-emission  to 
the  pumping  process  of  helium  on  molydenum  surfaces. 
(Contractor's  abstract) 


WIS.03:007 

Wisconsin  U.  Dept,  of  Chemistry,  Madison. 

THE  STEREOSPECIFIC  RADICAL  ADDITION  OF  HY¬ 
DROGEN  BROMIDE  TO  CIS-  AND  TRANS-2-BROMO- 
2-BUTENE,  by  H.  L.  Goerlng  and  D.  W.  Larsen.  [1857] 
4p.  (AFOSR-TN-57-143)  (AF  18(800)1037)  AD  128432 

Unclassified 

Afro  published  In  Jour.  Amer.  Chem.  Soc.,  v.  79:  2853- 
2554,  May  20,  1957. 

Experiments  were  conducted  to  show  the  stereospecifi- 
clty  of  the  radical  addition  of  hydrogen  bromide  In  an 
acyclic  system.  Mixtures  of  anhydrous  liquid  hydrogen 
bromide  with,  in  one  case,  els-  and  In  another  trans-2- 
bromo-2-butene  were  irn.<&afed,  after  which  the  hydro  - 
gen  bromide  was  allowed  to  evaporate  and  the  composi¬ 
tion  of  the  residual  reaction  mixture  determined  by  gas 
chromatographic  and  infrared  analysis.  That  the  addi¬ 
tions  were  radical  rather  than  ionic  was  clear  from  the 
orientation.  When  a  mixture  of  cls-2-bromo-2-butene 
and  liquid  hydrogen  bromide  wasTllowed  to  stand  In  the 
dark  at  -80*  for  1  hr  the  reaction  mixture  was  found  to 
contain  8.5%  of  bromobutene  and  81.5%  2,2-dlbromo- 
butane.  Under  similar  conditions  using  trans-2-bromo- 
2-butene  the  reaction  mixture  consisted  of  10%  unre¬ 
acted  bromobutene,  87%  2,2-dibromobutane,  and  3%  dl- 
2,3-dibromobutane.  It  was  determined  from  these  ob¬ 
servations  that  the  radical  addition  is  Indeed  stereospe- 
clflc  and  results  In  almost  complete  trans  edition. 


WIS.03:008 

Wisconsin  U.  Dept,  of  Chemistry,  Madison. 

ADDITION  OF  HYDROGEN  BROMIDE  TO  1-HALOCY- 
CLOHEXENE  AND  THE  REARRANGEMENT  OF  D1HA- 
LOCYCLOHEXANES  IN  THE  PRESENCE  OF  FERRIC 
CHLORIDE,  by  H.  L.  Goerlng  and  L.  L.  Sims.  [June  24, 
1957]  19p.  lncl.  tables,  refs.  [Rept.  no.  6]  (AFOSR- 
TN-57-280)  (AF  18(600)1037)  AD  132351 

Unclassified 

Also  published  In  Jour.  Amer.  Chem.  Soc.,  v.  79:  6270- 

6274,  Dec.  0557. 

The  Ionic  addition  of  hydrogen  bromide  to  1-chloro- 
cyclohexene  and  1-bromocyclohexene  In  excess  liquid 
hydrogen  bromide  in  the  presence  of  »  small  amount  of 
ferric  chloride  gives  l-bromo-l-chlorocyclohexane  and 
1,1-dibromocyclohexane,  respectively.  In  the  presence 
of  larger  amounts  of  ferric  chloride  the  Initially  formed 
gem  dihalide  underroes  halogen  exchange  and  rearrange' 


ment.  Thus  both  1-chlorocyclohexene  and  1-bromo¬ 
cyclohexene  can  be  converted  to  trans -1,4- dibromo- 
cyclohexane  in  good  yields.  Examination  of  products 
from  a  series  of  experiments  in  which  the  amount  of 
ferric  chloride  was  varied  indicates  the  following  se¬ 
quence  for  the  conversion  of  1-chlorocyclohexene  to 
trans-l,4-dlbromocyclohexane:  1-chlorocyclohexene  - 
1  -bromo- 1  -  chlorocyclohexane  -  1,1-dibromocyclohexane 

-  cls-l,2-dlbromocyclohexane  -  1,3-dlbromocyclohexane 

-  trana-l,4-dlbromocyclohexane.  Apparently,  trans-1,2- 
dibromocyclohexane  is  not  Involved  as  an  intermediate 
in  this  process.  Under  appropriate  conditions  1-chloro¬ 
cyclohexene  can  be  converted  to  l-bromo-l-chlorocyclo¬ 
hexane,  1  -  1-dibromocyclohexaue  or  trana-l,4-dlbromo- 
cyclohexane  in  good  yields. 


W1E.03.009 

Wisconsin  U.  Dept,  of  Chemistry,  Madison. 

THE  SOLVOLYSIS  OF  CIS  AND  TRANS-2-CHLORO- 
CYCLOALKYL  ARYL  SULFIDES  IN  66%  AQUEOUS 
ETHANOL,  by  H.  L.  Goerlng  and  K.  L.  Howe.  Sept.  10, 
1957,  19p.  incl.  dlagrs.  tables,  refs.  (AFOSR-TN-57- 
495)  (AF  18(800)1037)  AD  136485  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  79:  6542- 
W«,Tiec .  SB,  T557. 

The  rates  of  solvolysis  of  cio-  (la)  and  trana-2-chloro- 
cyclohexyl  phenyl  sulfide  (Ha]  and  cis-  (Ilia)  and  trana- 
2-chlorocyclopentyl  phenyl  sulfide  TtVa)  and  para  sub- 
stltuted  derivatives  of  these  8-chlorosulfldes  In  80% 
aqueous  ethanol  have  been  determined.  In  both  the 
cyclohexyl  and  cyclcpentyl  systems  the  trans  isomers, 
In  which  the  neighboring  sulfide  group  can  participate  In 
the  ionisation  step,  are  more  reactive  than  the  corre- 

5  6  „ 

sponding  cis  isomers  by  factors  of  10  to  10  .  Elec¬ 
tron-withdrawing  substituents  retard  the  rate  of  sol¬ 
volysis  of  the  trans-2-chlorocycloaikyl  phenyl  sulfides 
(n  and  IV)  but  "35  not  affect  the  reactivity  of  the  cis 
Isomers  (I  and  ID).  At  118*  the  cls-2-chlorocycIoKexyl 
aryl  sulfides  (I)  are  6  times  less  reactive  than  cyclo¬ 
hexyl  chloride  and  the  cls-2-ehlorocyclopentyl  aryl  sul¬ 
fides  are  15  times  less  reactive  than  cyclopentyl  chlo¬ 
ride.  Similar  values  of  rhoe  and  ktrlnBAclf  for  the 

cyclohexyl  and  cyclopentyl  chlorosulfldes  IKow  that 
sulfur  participates  about  equally  well  in  the  two  sys¬ 
tems.  (Cont  actor’s  abstract) 


WiS.05:001 

Wisconsin  U.  Dept,  of  Chemistry,  Madison. 

THE  EFFECT  OF  SOLVENT  ON  SPECTRA.  L  A  NEW 
EMPIRICAL  MEASURE  OF  SOLVENT  POLARITY: 
Z-VALUES,  by  E.  M.  Kosower.  [1958]  [8)p.  IneL  dlagrs 
tables,  refs.  [AF  49(638)282]  Unclassified 
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Published  in  Jour.  Amer.  Chem.  Soc.,  v.  80:  3253-3260, 
July  5,  1958. 

The  position  of  the  charge-tran.jfer  (c-t)  absorption 
band  of  1-alkylpyridinium  iodide  complexes  is  remark¬ 
ably  sensitive  to  the  nature  of  the  solvent  in  which  it  Is 
measured.  The  transition  energies  derived  from  the 
band  positions  are  linear  in  the  Wlnsteln-Grunwald  Y- 
value  (a  kinetic  measure  of  solvent  Ionizing  power)  over 
a  wide  range  of  methanol-water,  ethanol-water  and  ace- 
tone-water  mixtures.  Hit.  c-t  bands  can  be  measured 
In  solvents  for  which  it  Is  not  possible  or  convenient  to 
seek  a  Y-value.  It  Is  proposed  that  the  transition  en¬ 
ergies,  in  kcal/mol,  be  adopted  as  empirical  measures 
of  solvent  polarity,  and  that  they  be  called  Z-values. 

The  complex  formed  from  l-ethyl-4-carbomethoxy- 
pyridinium  iodide  was  selected  as  a  standard  and  pyrl- 
dine-l-oxidt  was  used  to  extend  the  Z -value  scale 
to  isoOctane,  in  which  the  salt  is  Insoluble.  As  an  initial 
check  on  the  validity  of  the  Z-values,  the  transition  en¬ 
ergies  for  the  c-t  bands  of  the  1 -ethyl-4 -cyanopyrldin- 
lum  iodide  complex  in  six  solvents  have  been  found  to  be 
linear  in  Z.  A  theoretical  analysis  of  the  data  based  on 
a  reasonable  model  for  the  l-alkylpyridinlum  iodide 
complex  provides  the  free  energy  of  solution  of  the  com¬ 
plex  dipole.  The  difference  In  free  energy  of  solution  of 
the  l-ethyl-4-carbomethoxypyridinium  Iodide  complex 
dipole  between  isoOctane  and  water  Is  17.3  kcal/mol. 
Using  the  apparent  absorption  coefficient  as  a  measure 
of  the  effect  of  the  solvent  on  the  association  of  the  py- 
ndinium  and  iodide  Sons  into  complex,  it  is  found  that 
certain  solvents  (dtmethylformamla:,  dimethyl  sulfox¬ 
ide)  are  dissociating,  and  others  associating  (acetic 
acid),  In  comparison  with  "normal"  solvents  (chloro¬ 
form,  alcohols,  etc.).  (Contractor's  abstract) 


WIS.05:002 

Wisconsin  U.  Dept,  of  Chemistry,  Madison. 

THE  EFFECT  OF  SOLVENT  ON  SPECTRA.  II,  CORRE¬ 
LATION  OF  SPECTRAL  ABSORPTION  DATA  WITH  Z- 
VALUES,  by  E.  M.  Kosower.  [1958]  [7]p.  lncl.  dlagrs. 
tables,  refs.  [AF  49(638)282]  Unclassified 

Published  In  Jour.  Amer.  Chem.  Soc.,  v.  80:  3261-3267, 

July  S.  1058. 

A  number  of  electronic  transitions  in  different  solvents 
are  compared  with  Z-values,  an  empirical  measure  of 
solvent  polarity  based  on  the  c-t  band  of  l-ethyl-4- 
carbomethoxypyridinium  iodide.  It  Is  possible  to  iden¬ 
tify  certain  specific  interactions  between  soiu'c  and  sol¬ 
vent  by  this  means.  With  the  aid  of  sevc.ai  reasonable 
assumptions,  and  a  knowledge  of  the  difference  in  the 
free  energy  of  solution  of  the  pyrldinium  Iodide  dipole 
between  isoOctane  and  water,  it  is  possible  to  estimate 
the  excited  state  dipole  moments  resulting  from  certain 
electronic  transitions.  The  effect  of  solvent  on  the  spec¬ 
tra  of  several  cyciopropyl  ketones  has  been  investigated, 
and  a  band  resulting  from  lyclopropyl  conjugation  une¬ 


quivocally  identified  in  this  way.  Methyl  cyciopropyl  ke¬ 
tone  has  a  maximum  at  1931  A  in  water;  this  Information 
casts  doubt  on  previously  reported  maxima  attributed  to 
the  Interaction  of  a  cyciopropyl  ring  with  a  carbonyl 
group.  (Contractor’s  abstract) 


WIS.05:003 

Wisconsin  U.  Dept,  of  Chemistry,  Madison. 

THE  EFFECT  OF  SOLVENT  ON  SPECTRA,  m.  THE 
USE  OF  Z-VALUES  IN  CONNECTION  WITH  KINETIC 
DATA,  by  E.  M.  Kosower.  [1958]  [4]p.  incl.  dlagrs. 
table,  refs.  [AF  49(638)282]  Unclassified 

Published  In  Jour.  Amer.  Chem.  Soc.,  v.  80:  3267-3270, 
July  5,  1958. 

The  correlation  of  solvent  effects  on  reaction  rates  can 
be  extended  to  non-hydroxylic  solvents  with  Z-values, 
which  are  based  on  the  position  of  the  charge-transfer 
band  of  l-ethyl-4-carbomethoxypyridlnium  Iodide  In  a 
given  solvent.  In  the  case  of  the  exchange  of  radioactive 
Iodide  ion  with  methyl  Iodide,  specific  interaction  be¬ 
tween  Iodide  ion  and  acetone,  In  the  transition  state  and 
initial  state  accounts  for  the  unusually  rapid  reaction 
observed  In  acetone.  Hie  Z-value  correlations  offer  an 
opportunity  of  separating  electrostatic  and  specific  sol¬ 
vent  effects.  The  analogy  between  the  "Intimate  lon- 
pair"  solvolysis  intermediate  and  the  pyrldinium  Iodide 
complex  Is  discussed,  and  the  value  of  this  point  of  view 
is  Illustrated  by  application  to  some  data  for  tri-(p- 
nltrophenyl) -methyl  derivatives.  (Contractor’s  abstract) 


WIS.06:001 

Wisconsin  U.  Dept,  of  Chemistry,  Madison. 

THE  ACID  STRENGTH  OF  TRIPHENYLS! LANOL,  by 
R.  West  and  R.  H.  Baney.  July  18,  1958  [2]p.  (AFOSR- 
TN-58-686)  (A F  49(638)285)  AD  162220  Unclassified 

Also  published  in  Jour.  Inorg.  and  Nuclear  Chem.,  v.  7: 
297-298,  Oct.  'ltfSB. 

Trlphenylsilanol  may  be  titrated  in  pyridine  solution, 
using  tetrabutyl  NH^OH  In  benzene-methanol  as  titrant. 

The  following  reproducible  half-neutralization  voltages 
are  found:  phenol-0.68;  p-methoxyphenol-0.73;  triphe- 
nyl-sllanol-0.80;  and  p-nitroaniline-0.90;  all  t  O.Olv, 
at  0.01  ui  0.31  M.  This  Is  the  first  direct  measurement 
of  the  Br4nsted  acidity  of  a  si  lino1  compared  to  other 
weak  acids. 
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Wisconsin  U.  Dept,  of  Chemistry,  Madison. 

HYDROGEN  BONDING  OF  PHENOLS  TO  OLEFINS,  by 
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by  R.  West.  Sept.  2,  1858  [13]p.  lncl.  dUgrs.  tables, 
refs.  (AFOSR-TN-58-805)  (AF  48(638)285) 

AD  202360  Unclassified 

Also  published  in  Jour.  Amer.  Chem.  Soc.,  v.  81: 
1614-1617,  Apr.  5,  1858. 

Evidence  was  obtained  for  the  formation  of  weak  inter- 
molecular  H  bonds  between  phenols  and  olefins  in  solu¬ 
tion  by  IR  spectral  studies  in  the  3400  to  3800  cm  * 
region.  A  new  O-H  absorption  band  characteristic  of 

the  H-bonded  complex  appeared  at  60  to  130  c.n"1  lower 
frequency  than  the  absorption  due  to  unassociated  phenol 
hydroxyl  groups.  Relative  basicities  of  olefins  were 
measured  by  determining  the  frequency  shift  on  H  bond¬ 
ing.  The  basicities  were  increased  by  increasing  the 
alkyl  substitution  at  the  double  bond,  and  decreased  by 
conjugation.  Intramolecular  H  bonding  to  ethylenic 
"-electrons  was  observed  in  o-allylphenol.  Phenol  was 
used  as  the  principal  hydroxyl  compound  along  with  the 
slightly  more  acidic  compound  £-fluoro phenol.  Phenols 
have  the  following  advantages  as  reference  acids  in  H 
bonding  studies:  (1)  the  greater  acidity  of  phenols  leads 
to  larger  shifts  of  absorption  position  on  H  bonding; 

(2)  phenols  have  a  higher  absorbency  for  O-  H  vibration, 
so  that  the  bands  in  question  can  be  observed  conveni¬ 
ently;  and  (3)  phenols  have  less  tendency  to  self-associ¬ 
ation  than  aliphatic  alcohols,  which  mini  mires  compli¬ 
cations  resulting  from  intermolecular  association  of 
hydroxyl  groups  with  one  another.  At  0.20  M  or  less  in 
CClj  the  self-association  of  the  phenols  used  was 

negligible.  (ASTIA  abstract) 


WIS. 06-002 

Wisconsin  U.  Dept,  of  Chemistry,  Madison. 

THE  REDUCTIVE  COUPLING  OF  TRIPHENYL- 
CHLOROSILANE:  EVIDENCE  FOR  THE  TRIPHENYL- 
S1LYL  GRIGNARD  REACENT,  by  T.  G.  SeUn  and  R. 
West.  [1958]  [2]p.  (AFOSR-TN-58-806)  (AF  49(638)- 
285)  AD  202361  Unclassified 

Also  published  in  Tetrahedron,  v.  5:  87-88,  Jan.  1858. 

A  novel  coupling  of  2  mol  of  a  chloroailane  by  a 
Grignard  reagent  to  produce  the  Si-Si  linkage  probably 
involved  the  formation  of  the  first  known  example  of  an 
organosilylmagnesium  compound.  Ph^SiCl  (0.05  mol) 

refluxed  18  hro  or  more  with  0.10  mol  CjHjjMgBr  in 
250  ml  tetrahydrofuran  yielded  67%  PhjSISIPhj  (I),  m 

365-6*,  together  with  1  mol  each  of  cyclohexene  (II)  and 

C.H,,.  Under  the  same  conditions  PhMgBr  and 
0  12 

2  -  Me  C-H,.MgBr  gave  51  and  62%  yields  of  I,  re- 
O  IO 

spectively,  though  no  disilane  was  obtained  in  the  less 

basic  Et,0.  Me.SICl  was  not  coupled  under  the  above 
2  3 


conditions  but  a  mixture  of  PhjSiCl  and  Me^SiCl 
yielded  14%  PhjSiSiMe,  m  106.8°,  suggesting  the  reac¬ 
tion  of  the  intermediate  PhgSlMgBr  with  Me^SiCl. 

Apparently  aromatic  groups  on  Si  are  necessary  for 
stabilization  of  the  intermediate  as  they  appear  neces¬ 
sary  for  the  formation  of  organosilylalkali  compounds. 
Ph.SiCl  and  C.H,,M*Br  may  undergo  a  4-center  reac- 

3  0  11 

tion  with  formation  of  PhgSiMgBr,  n,  and  HC1.  The 
PhgSiMgBr  would  couple  with  Ph^SiCl  and  the  by-product 
HC1  would  react  with  CgH^MgBr  with  formation  of 
C.H,,.  This  mechanism  is  consistent  with  experiments 
showing  that  the  reduction  of  PhjSiCl  to  Ph^SiH  is  not 

a  part  of  the  coupling  reaction,  and  that  the  coupling 
reaction  proceeds  by  a  polar  rather  than  a  free  radical 
reaction. 

WIS.04-.004 

[Wisconsin  U.  Dept,  of  Physics,  Madison.] 

SMALL-ANGLE  X-RAY  SCATTERING  FROM  COLD- 
WORKED  METALS  (Abstract),  by  W.  W.  Beeman,  R. 

[H.]  Neynaber  and  others.  [1857]  [l]p.  [AF  18(600)698] 

Unclassified 

Published  in  Acta  Crystallographica,  v.  10:  825,  Dec. 

TmT 

Studies  of  the  temperature  dependence  and  polarization 
of  the  x-ray  scattering  at  small  angles  from  cold- 
worked  Cu,  Ni  and  A1  are  described.  There  is  very 
little  evidence  for  cavity  scattering  except,  perhaps  in 
diffusion  couples.  Most  of  the  scattering  can  be  ex¬ 
plained  as  the  result  of  two  successive  Bragg  scatterings 
either  from  two  subgrains  of  the  same  original  grain  or 
a  double  process  within  a  single  subgrain,  the  resulting 
forward  beam,  in  this  case,  being  physically  broadened. 
In  annealed  materials  a  sharp  diffracted  beam  at  angles 
too  small  to  allow  a  single  Bragg  reflection  has  been 
observed  occasionally.  Such  diffractions  are  the  result 
of  a  double  Bragg  reflection  from  two  grains  accidentally 
so  oriented  as  to  permit  the  reflection.  In  cold  working 
the  number  of  independent  reflecting  domains  is  greatly 
Increased  and  the  continuous  small-angle  scattering  is 
assumed  to  be  the  unresolved  sum  of  a  large  number  of 
double  scattering  processes. 


WIS.04:005 

Wisconsin  U.  Dept,  of  Physics.  Madison. 

[STUDY  OF  LATTICE  IMPERFECTIONS  IN  CRYSTALS] 
by  W.  W.  Beeman.  Jlnal  rept.  Dec.  31,  1958,  3p. 

(AF  18(600)698)  Unclassified 
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The  true  small  angle  single  scattering  from  cold 
worked  metals  is  a  very  small  fraction  of  the  observed 
scattering,  which  appears  at  small  angles,  but  which  is 
really  the  result  of  two  large  angle  Bragg  scatterings 
successively  from  two  subgrains  which  are  slightly 
tilted  with  respect  to  one  another.  Therefore,  it  is  not 
possible  to  use  small  angle  x-ray  scattering  as  a 
direct  probe  of  the  defect  structure  of  cold  worked 
metals.  Long  wavelength  neutron  studies  may  be  useful 
since  the  wavelength  can  be  made  so  great  that  no 
Bragg  scattering  is  possible.  However,  there  are  in¬ 
tensity  difficulties  with  neutrons.  The  discovery  of  the 
double  Brngg  scattering  mechanism  is  of  considerable 


x-ray  interest  but  the  possible  applications  to  solid 
state  physics  have  not  been  thoroughly  explored.  The 
scattering  curve  gives  a  measure  of  the  tilt  angle  dis¬ 
tribution  of  the  subgrains  in  a  cold  worked  grain.  Meas¬ 
urement  of  the  rate  of  disappearance  of  the  scattering 
at  elevated  temperatures  is  a  convenient  way  of  studying 
the  kinetics  of  recovery  and  recrystalli ration.  Dr.  Sharp 
in  his  thesis  work  investigated  the  small  angle  scatter¬ 
ing  from  Cu-Ni  diffusion  couples.  In  this  case  there  is 
clear  evidence  for  single  scattering  from  cavities  but 
mixed  with  it  is  a  quite  appreciable  amount  of  double 
Bragg  scattering  presumably  caused  by  the  lattice  dis¬ 
tortions  which  accompany  diffusion. 
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(Yale  U.  Dept,  of  Mathematlca,  New  Haven,  Conn.] 

THE  LEAST  EIGENVALUE  OF  HILL'S  EQUATION,  by 
R.  A.  Moore.  (1957]  (14]p.  (AF  18(500)1127] 

Unclassified 
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Yale  U.  Dept,  of  Mathematics,  New  Haven,  Conn. 

NOTE  ON  A  CLASS  OF  DIFFUSION  EQUATIONS,  by  R. 
H.  Geeslin.  (1958]  [4]p.  (AF  18(800)1127) 

Unclassified 


Published  in  Jour.  Analyse  Math.  (Jerusalem),  v.  5: 
lW-19$,  1956/1957. 


Published  in  Proc.  Nat'l.  Acad.  Sciences,  v.  44:  788- 
791,  Aug.  1958. 


The  functional  dependence  of  the  least  eigenvalue  (—a) 
of  Hill's  equation  y*  +  (—a  +  bq(x))y  •  0  on  the  parame¬ 
ter  b  is  investigated.  Here  q  is  a  periodic  function  of 
period  one  with  mean  zero,  and  y  is  required  to  be 
periodic  with  period  one.  By  using  various  Sturmlan 
theorems,  the  author  proves  the  following  and  other 
similar  properties  of  the  function  a(b):  a(b)  is  convex, 


a(b  M 


where  m  and  M  are  the  minimum  and  maximum  values 
of  q,  while  w  is  the  maximum  value  of 

I 1  for  0  *  Cj  *  Cj  *  1.  (Math.  Rev.  abstract) 


0,  and 

,  .  2-2 

mb— m  w 

(b  *  2mw  ) 

iwV 

(2mw*^  *  b  4  2Mw* 

2-2 

^Mb— m  w 

(b  »  2MW*2) 
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(CAUCHY'S  PROBLEM:  EXISTENCE  AND  UNIQUENESS 
OF  THE  SOLUTIONS]  Problems  de  cauchv:  existence  et 
unlctt*  des  solutions,  by  E.  Hille.  [1957]  [  \  [AF  18- 

(800)1127]  Unclassified 


This  paper  is  an  abstract  of  the  author’s  dissertation 
which  discusses  the  Cauchy  problem  for  the  diffusion 
equation  (1):  (b(*)Tx)x_ Tt  ■  0  in  the  space  L(— ",  •), 

b(x)  being  positive  and  continuous.  Suggested  by  a  paper 
of  E.  Hille  [Jour.  Analyse  Math.,  v.  3:  81-198  (1954)], 
two  cases  are  considered:  Case  1,  B(— “)  <  •  and 
3(“)  <  and  ease  2,  B(— ")  ■  B(“)  -  «■;  where  B(x)  de¬ 
notes  sb(s)‘1ds.  Let  fwn(x)l  and  (Xj  be  the  charac- 

terlstie  values  of  the  equation  Lu(x)  -  (b(x)u'(x))'  •  Xu(x). 
Then,  in  case  1, 

(2):  T(t)f(x)  -  £.  K(x,s,t)f(s)ds, 

K(x,s,t)  -  r*M  wQ(x)wn(s)exp(Xnt), 

gives  the  solution  of  the  Cauchy  problem  for  every  f 
<  D(L).  Under  the  further  restrictions: 

H-  |w  (x)  I dx  <C  I  X  |  p  and  sup  Iw  (x)  I  <C,|X  |p 
n  in  *  n  <  n 

(p  >  0),  (2)  is  the  solution  of  the  Cauchy  problem  for 
every  f  t  L(-",  “).  If  it  is  assumed  that  L  is  the  infinite¬ 
simal  generator  of  a  semi-groip  of  positive  contraction 
operators  on  L(-*,  -)  -  such  U  the  case  in  the  case  2  - 
and  the  resolvent  of  L  has  the  representation 

R(X,  L)g(x)  -  G(x,s,X)g(s)ds  (Re(X)  >  0)  with 


i 


8 


Published  in  Bull.  Math.  Soc.  Sci.  Matli.  Phys.  R.  P. 
Roumaine,  v.  1:  31-53,  1957. 

Cauchy's  abstract  problem  is  studied  in  a  Banach  apace 
for  reason  of  precision.  The  conditions  imposed  as¬ 
sume  A  to  be  a  linear  operator  whose  domain  D[A]  and 
counterdomain  R[A]  are  subspaces  of  X,  a  complex  B 
space.  An  element  fQ  of  X  is  given  with  the  Intent  of 

finding  an  application  t  -  y(t;fQ)  of  0  4  t  <  ■  in  X  such 
that:  (1)  y(t;fQ)  t  D[  A],  (2)  y(t;fQ)  possesses  a  derivative 
strongly  continuous  with  respect  to  t,  (3)  y '(t;fQ)  ■ 

A[y(t;f  )],  and  (4)  Um  l!y(t;f  )  -  f  !!  ■  0.  The  analogous 
°  t-0*  ° 

problem,  designated  as  PACn,  for  the  equation 
y*n)(t)  «  A"[y(t)]  where  the  initial  values  of  y(t), 

y'(t),  •••,  y^n"*\t)  are  given  for  t  *  0  as  elements  of 
X,  is  studied  by  means  of  an  analysis  of  relations  per¬ 
taining  to  the  theory  of  semi -groups  and  a  concomitant 
association  to  equations  of  higher  order. 


symmetric  and  continuous  kernel  G,  then  G(x,s,X)  is 
completely  monotonic  and  K(x,s,t)  • 

llm_  _  (lei)*1  G(x,s,X)eXtdX  for  t  >  0  and 

C  “  1"  p  a 

for  any  fixed  c  >  0.  If  Xo(x,s,X)dsl  *  1 

(Re(X)  >  0),  then  (2)  gives  the  solution  of  the  Cauchy 
problem  for  every  f »  L(-  ", ").  (Math.  Rev.  abstract) 
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[REMARKS  ON  THE  SYSTEM  OF  LINEAR  DIFFER¬ 
ENTIAL  EQUATIONS  FOR  AN  INFINITE  NUMBER  OF 
UNKNOWNS]  Remarques  sur  les  systkmes  des  tquations 
dlfftrentlelles  Untalres  V  une  lnfiniti  d*  incoonues,  by 
E.  Hille.  [1958]  [9]p.  [AF  18(800)1127]  Unclassified 

Published  in  Jour.  Math.  Pures  Appl.,  v.  37:  375-333, 
Ocl.-bec.  1958. 
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Linear  differential  equations  with  an  infinity  of  un¬ 
knowns  are  treated  in  the  paper.  Some  of  the  phenomena 
are  presented  in  some  simple  cases  applicable  to  the 
theory  of  random  variables  when  the  possible  values  of 
the  variable  form  a  denumerable  set.  Two  special 
systems  are  studied  which  present  a  variety  of  striking 
singularities.  The  two  systems  are:  z’(t)  -  z(t)A  (a  dif¬ 
ferential  system)  and,  zQ(t)  -  (z^t)  *  e_lrt  -  e"^c+1^tJ 
(which  is  examined  for  zero  solutions). 
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s  in  F,  an  algebra  A  =  A(L,  f,  t,  s)  is  constructed  as 
follows.  A  consists  of  matrices  (a,  b  in  F;  or,  fi 

in  L);  addition  and  scalar  multiplication  of  such  matrices 
are  defined  in  the  obvious  way,  and  multiplication  by  the 
rule 

('*“,VC’'V(,,c  +  f(#,D),  ay  +  ord  +  t/96\ 

V  ^  b  /  v  t  d/  v  c/9  +  b*  +  soy,  f(/J,  y)  +  )' 

Then  A  is  flexible,  of  degree  2,  and  hence  is  a  non- 
commutatlve  Jordan  algebra.  A  is  simple  if  and  only  if 
the  form  f  is  non-degenerate  on  L.  In  particular,  if  L 
is  a  semisimple  Lie  algebra  of  characteristic  0  and  f  is 
its  Killing  form,  A  is  simple.  (Math.  Rev.  abstract) 
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COMPLEX  BANACH  ALGEBRA,  by  E.  Hille.  [1958] 

[12]p.  (AF  18(600)1127)  Unclassified  Yale  U.  [Dept,  of  Mathematics]  New  Haven,  Conn. 


Published  in  Math.  Ann.,  v.  136:  46-57,  1958. 


Let  B  be  a  non-commutative  Banach  algebra  having 
unit  element  e  and  let  G  be  the  group  of  regular  or  in¬ 
vertible  elements  of  B.  The  paper  is  concerned  with 
kth  roots  and  logarithms  of  elements  of  G,  i.e.,  solutions 

x  of  x  «  a,  and  exp  x  *  a.  If  x  and  x  are  distinct 

1  t  2 

kth  roots  of  a  such  that  o(x.)  no(ojJx,)  -  <fi  for  j  -  1,  •••, 

2ti/k  * 

k— 1  and  u> »  e  (<r(b)  -  the  spectrum  of  b),  the  x^ 


and  x.  commute,  and  there  exist  k  idempotents  e.,  some 
1  1 


and  are  such  that  e,e 

V2’1 


o!  which  may  be  zero,  which  commute  with  and  x2 

n  VrcjVe“dSj*V 

The  proof  is  based  on  properties  of  the  spec¬ 
trum  of  the  operator  S(b)[x]  ■  b_1xb  for  b  in  G.  Further, 
k  1 

if  b  =  a,  and  ofbjnofo-'b)  *«’,)»  1,  •••,  k-1,  then  there 
exists  a  neighborhood  of  a  of  which  all  points  are  kth 
powers  of  the  elements  in  a  neighborhood  of  b.  The 


condition  0(b)''  o(mb)  •  ^  can  be  weakened.  Similar 
theorems  are  proved  for  logarithms;  the  operator 
T(a)[x]  -  ax  -  xa  replaces  the  operator  S(b)  in  their 
derivation.  (Math.  Rev.  abstract) 
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ON  JORDAN  ALGEBRAS  WITH  TWO  GENERATORS, 
by  N.  Jacobson  and  L.  J.  Paige.  [1957]  [12]p.  (AF  18- 
(603)58)  Unclassified 

Published  in  Jour.  Rational  Mech.  and  Anal.,  v.  6:  895- 
906,  Nov.  1957. 

A  proof  is  given  that  the  free  non-associative  Jordan 
algebra  JQ  with  two  generators  is  special.  The  sub¬ 
algebra  relative  to  Jordan  multiplication  generated  by 
two  generators  in  a  free  associative  algebra  F  is  used 
to  develop  a  basis  by  an  inductive  definition.  From  the 
procedure  used  for  JQ,  a  basis  is  determined  for  J,  a 

free  Jordan  algebra,  which  defines  a  set  S  in  J  in  1  -  1 
correspondence  with  the  J  basis.  A  sufficiency  proof 
0  2 

for  the  basis  is  given  by  showing  that  [S]  c  [S],  where 
[S]  is  the  span  spanned  by  S. 
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SPECTRAL  REPRESENTATION  OF  SEMIGROUPS  OF 
NORMAL  OPERATORS,  by  C.  I.  Tulcea.  [1958]  [2]p. 
(AF  49(638)153)  Unclassified 

Published  in  Proc.  Nat'l.  Acsd.  Sciences,  v.  44:  44-45, 
Jan.  1958. 


A  NOTE  ON  NONCOMMUTATTVE  JORDAN  ALGEBRAS, 
by  L.  J.  Paige.  May  1957  (4]p.  (AFOSR-TN-57-230) 
(AF  18(603)58)  AD  126527  Unclassified 

Also  published  in  Portugaliae  Math.,  v.  16:  15-18,  1957. 

Let  L  be  an  algebra  over  a  field  F  of  characteristic 
2 

/  2,  such  that  x  0  (all  x  in  L)  and  such  that  there  is 
a  bilinear  form  f(x,y)  with  values  in  F  satisfying 
f(x.y)  ■  f(y.x),  f(x,yz)  •  f(xy.r)  (all  x,  y,  z  in  L).  With  t. 


Let  G  be  a  locally  compact  group  with  Haar  measure 
u;  S  a  subset  of  G  with:  (1)  xy  »  yx  <  S  for  all  x,  y  in  S; 
(2)  ii( U)  >  0  for  all  non-void  UCS  open  in  S.  Let  E  be  the 
space  of  characters  on  S  endowed  with  the  topology  of 
uniform  convergence  on  compacl  sets.  If  &  is  a  class 
of  relatively  open  and  compact  sets  in  S  which  covers 
S  and  R  *  r(X) ’X(  ^  is  a  set  of  real  numbers  not  less 

than  one,  let  E(R)  be  the  subspace  of  characters  <E 
1/2  * 
with1  (!)'£  [r(X)j  '  for  t<X,  X<  Let  H  be  a 


>  890  * 
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Hilbert  space  and  let  cp(t)  ■  Ut  be  a  weakly  continuous 

map  of  S  into  the  set  of  bounded  normal  operators  on 
H  such  that  U.U  *  U.  for  t,  s  c S  and  llu.ll  * 

1  /  2  *  8  18  1 

[r(X)J  '  for  t  (X,  Xf  Jt.  The  following  theorem  Is 

stated.  There  exists  a  unique  spectral  family  of  meas¬ 
ures  (px  )x  on  E(R)  such  that  for  t  (  S,  x,  y  <  H, 

we  have’(o)  (Utxly)  -  JE(R)  x^yPC)'  ^  * 

llxll  for  all  x  f  H,  if  and  only  If  for  every  x  f  0  there  Is 
a  t  <  S  with  U(x  /  0.  If  E  itself  is  locally  compact  and 


S  has  a  non-void  interior  and  is  separable,  then  a  simi¬ 
lar  theorem  holds  for  the  Integral  taken  over  all  of  E. 
(Math.  Rev.  abstract) 


shown  particularly  how  point  (2)  can  be  treated  and  how 
the  electrons  modify  the  Holtsmark  shape.  The  de¬ 
partures  from  that  shape  depend  on  the  temperature  as 
well  as  the  density  of  electrons  and  should  provide,  in 
principle,  an  independent  measure  of  the  electron  tem¬ 
perature.  Point  (1)  is  to  be  left  for  casual  discussic: 
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PRESSURE  INDUCED  SATELLITES  (Abstract),  by  L. 
Klein.  [1957]  [l]p.  [AF  18(603)15]  Unclassified 
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Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30- Feb.  2,  1957. 
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THE  STRUCTURE  OF  SPECTRAL  LINES  FROM 
PLASMAS,  by  H.  Margenau  and  G.  W.  Landwehr. 

Jan.  1,  1957,  lv.  lncl.  diagrs.  tables,  refs.  (AFOSR- 
TN-57-56)  (AF  18(603)15)  AD  115095  Unclassified 

Also  published  in  Rev.  Modern  Phys.,  v.  31:  569-615, 
July  1959. 

A  fairly  detailed  summary  and  an  incisive  critique  of 
the  present  state  of  the  plasma  broadening  problem  la 
presented.  The  state  is  shown  to  be  unsatisfactory  in 
several  minor  respects  (the  treatment  of  the  coopera¬ 
tion  of  electrons  and  ions  la  still  rather  intuitive  and 
is  not  based  on  a  rigorous  analysis;  approximations 
connected  with  the  use  of  sum  rules  In  the  section)  and 
a  major  one  (under  study),  the  quantum  theory  of  second- 
order  Stark  broadening  by  electrons.  The  statistical 
theory  and  Impact-theory,  velocity-broadening  or  phase- 
shift  broadening  theory  of  plasma  line-broadening  the¬ 
ory  are  surveyed. 


Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  2:  54, 
Jan.  30,  1957. 

A  qualitative  suggestion  by  Preston  and  others  is 
utilized  in  an  attempt  to  formulate  a  quantitative  theory 
of  the  side  bands  accompanying  the  absorption  lines  of 
the  alkali  spectra.  In  accordance  with  that  hypothesis 
a  suitable  set  of  Interaction  energy  curves  for  the  radi¬ 
ating  atom-perturber  configuration  were  chosen;  and 
the  statistical  theory  as  formulated  by  Margenau  was 
used.  It  is  shown  that  a  very  general  set  of  potential 
energy  curves  cannot  lead  to  results  in  agreement  with 
the  data  of  Ch’en  or  Robin.  It  is  suspected  that  the 
statistical  theory  (in  Its  present  formulation)  does  not 
account  for  the  satellite  band  phenomena,  no  matter 
how  peculiar  the  Interaction  curves  may  be,  and  that 
a  model  Including  the  perturber  motions  (now  under 
study)  is  required  to  explain  the  facts. 
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THE  BALMER  LINES  AS  INDICATORS  OF  THE  PHYSI¬ 
CAL  STATE  OF  A  PLASMA  (Abstract),  by  H.  Margenau. 
[1957]  [l]p.  [AF  18(603)15]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30- Feb.  2,  1957. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  11,  v.  2: 

85,  Jan.  30,  1957. 

This  paper  reports  new  results  of  a  theoretical  study 
concerning  the  structure  of  the  Balmer  lines  emitted  in 
a  plasma  of  high  ion  density.  Reliance  on  the  Holtsmark 
theory  leads  to  two  errors:  (1)  the  theory  Itself  requires 
modifications,  and  (2)  the  effect  of  the  electrons  be¬ 
comes  important  and  must  be  included.  It  is  to  be 


STARK  EFFECTS  IN  LINE  BROADENING,  by  H. 
Margenau  and  M.  B.  Lewis.  [Jan.  1957]  23p.  [AF  18- 
(603)15]  Unclassified 

Presented  at  Intemat’l.  Colloquium  on  the  Optical  and 
Acoustical  Properties  of  Compressed  Fluids  and  Mo¬ 
lecular  Interactions,  Laboratoires  de  Bellevue,  France, 
July  1-6,  1957. 

Also  published  In  Phys.  Rev.,  v.  106:  244-250,  Apr.  15, 
1957 

Earlier  calculations,  based  on  customary  radiation 
theory,  fail  to  yield  a  meaningful  finite  answer  for  the 
second-order  Stark  effect  upon  line  broadening  (Part  1). 
The  reason  for  this  occurrence  Is  found  In  the  assump¬ 
tion  that,  at  some  definite  time,  the  ra''  ating  atom,  as 
well  as  the  perturbing  electron,  is  lr  precise  energy 
state.  When  the  electron  is  represented  in  a  suitable 
way  by  a  wave  packet,  a  finite  line  width  results 
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(Part  n),  and  this  answer  agrees  within  reasonable 
limits  with  that  of  the  classical  impact  theory,  pro¬ 
vided  certain  conditions,  enumerated  at  the  end  of  Part 
n,  are  satisfied.  (Contractor's  abstract) 
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STATISTICAL  BROADENING  OF  SPECTRAL  LINES 
EMITTED  BY  IONS  IN  A  PLASMA,  by  M.  (B.]  Lewis 
and  H.  Margenau.  [1958]  [4]p.  lncl.  diagr.  tables. 

(AF  18(603)15)  Unclassified 

Published  in  Phys.  Rev.,  v.  109:  842-845,  Feb.  1,  1958. 

The  Holtsmark  theory  of  line  broadening  omits  the  fac- 
-V 

tor  e  *J/kT  in  the  evaluation  of  probabilities,  where 
is  the  Coulomb  Interaction  between  the  1  th  and  the 

Jth  Ions.  This  leads  to  serious  errors  in  the  wings  of 
a  line  where  frequency  shifts  arise  from  close  en¬ 
counters  which  are  inhibited  by  the  Boltzmann  factor. 

In  part  I  of  the  present  article  a  consistent  binary  ap¬ 
proximation  lo  the  line  shape  is  given,  the  assumption 
being  made  that  only  a  single  perturber  is  Involved  In 
a  collision.  Part  II  treats  the  case  of  many  particles, 
retains  for  all  perturbers  j  interacting  with  a  sin¬ 
gle  radiating  ion  1,  but  ignores  forces  between  the  per¬ 
turbers  themselves.  Comparison  Is  made  with  other 
treatments.  (Contractor's  abstract) 
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FINE  STRUCTURE  PRESSURE  EFFECTS  (Abstract),  by 
L.  Klein  and  H.  Margenau.  [1958]  [l]p.  [AF  18(603)15] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Ihibllshed  in  Bull.  Amer.  Phys.  Soc..  Series  II,  v.  3:  214, 
May  1.  1656. 

The  Var.  <ier  Walls  dipole-dipole  perturbation  energy  ia 
calculated  for  the  fine  structure  levels  of  an  alkali 
atom  interacting  with  noble  gas  atoms.  A  general  ex¬ 
pression  for  the  interaction  energy  caused  by  n  slmul- 

2 

taneously  acting  perturbers  is  developed  for  the  P 

2  1/2 
and  levels  of  the  alkali  atom.  Shift  and  broad¬ 
ening  of  these  two  components  are  calculated  as  func¬ 
tions  of  noble  gas  density  by  the  use  of  a  statistical 
theory.  It  is  found  that  the  theory  predicts  a  red  shift 

2 

which  is  nearly  linear  with  density,  the  Pj  compo¬ 


2 

nent  being  shifted  slightly  more  than  the  P^. 

is  In  agreement  with  the  expr  '  mental  data  for  heavy 
noble  gases.  The  half-widths  predicted  are  slightly 
less  than  the  experiments  Indicate,  but  the  discrepancy 
is  within  the  limits  of  accuracy  of  the  theory.  Because 
of  neglect  of  exchange  effects  and  higher  than  dipole 
Interactions,  the  treatment  Is  restricted  to  densities 
below  100  rd. 
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STRUCTURE  SENSITIVITY  OF  THE  LOW-TEMPERA¬ 
TURE  IONIC  CONDUCTIVITY  OF  NaCl  CRYSTALS,  by 
D.  B.  Flschbach  and  A.  S.  Nowlck.  Jan.  1957  [16]p.  lncl. 
diagr.  refs.  (Technical  note  no.  5)  (AFOSR-TN-57-22) 
(AF  18(600)850)  AD  115056  Unclassified 

Also  published  In  Jour.  Phys.  Chem.  Solids,  v.  2:  226- 

ni,  iwfr — 

Measurements  of  the  steady-state  Ionic  conductivity  of 
synthetic  crystals  of  NaCl  in  the  temperature  range 
from  20*  to  100‘C  are  reported.  It  is  found  that  anneal¬ 
ing  Increases  the  conductivity  over  the  value  in  the  "as- 
received"  condition,  while  plastic  deformation  followed 
by  low-temperature  recovery  reduces  it.  Neither 
treatment  affects  the  activation  energy,  which  Is  found 
to  be  1.07  *  0.05  ev.  The  results  further  Indicate  that 
the  structure  sensitivity  of  the  steady-state  conductiv¬ 
ity  Is  not  related  to  the  space-charge  polarization  phe¬ 
nomenon.  Comparison  of  the  present  data  with  earlier 
results  on  the  structure  sensitivity  of  the  x-ray  colora¬ 
tion  of  similar  crystals  suggests  that  in  both  cases  the 
effects  of  thermal  and  mechanical  treatment  are  prob¬ 
ably  due  to  changes  in  the  state  of  dispersion  of  im¬ 
purities. 


YAL.  03:008 

Yalf  U.  Hammond  Metallurgical  Lab.,  New  Haven,  Conn. 

RECOVERY  OF  INTERNAL  FRICTION  AND  ELASTIC 
CONSTANTS,  by  A.  S.  Nowlck.  [1957]  [30]p.  lncl. 
diagre.  tables,  refs.  (AFOSR-TN-57-447)  (AF  18- 
(600)850)  Unclassified 

Also  published  in  "Creep  and  Recovery”;  a  Seminar, 
Cleveland,  Ohio  (Oct.  6-7,  1956),  Cleveland,  Amer. 

Soc.  for  Metals,  1957,  p.  146-175. 

A  freshly  cold-worked  metal  shows  a  modulus  defect 
and  a  relatively  high  value  oi  internal  friction  due  to 
the  presence  of  dislocation  loops  which  are  capable  of 
bowing  out  under  an  applied  stress.  Recovery  of  the 
damping  and  modulus  after  deformation  is  extremely 
rapid,  so  that  minutes  after  deformation  at  room  tem¬ 
perature  (even  of  a  high  melting  point  metal)  large 
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changes  In  these  properties  already  have  taken  place. 
The  modulus  delect  and  internal  friction  in  heavily  de¬ 
formed  metals  are  attributed  to  the  relatively  free  dis¬ 
locations  within  the  subgrain  structure,  and  are  regard¬ 
ed  as  not  influenced  by  dislocations  that  form  the  sub¬ 
grain  boundaries  The  depende'.oe  of  damping  and  mod¬ 
ulus  defect  on  deformation  temperature  Is  such  that 
(for  equivalent  anneals)  the  effects  are  larger  the  higher 
the  deformation  temperature.  Two  theories  of  the  re¬ 
covery  of  the  damping  and  modulus  are  discussed.  The 
first  theory  assumes  that  point  defects  created  by  the 
deformation  pin  the  dislocation  segments  to  produce 
recovery,  while  the  second  considers  that  dislocation 
rearrangement  is  responsible  for  the  recovery. 


YAL.03:009 

Yale  U.  [Hammond  Metallurgical  Lab.]  New  Haven,  Conn. 

SOME  TRANSIENT  ELECTRICAL  EFFECTS  OF 
PLASTIC  DEFORMATION  IN  NaCl  CRYSTALS,  by  D. 

B.  Fischbach  and  A.  S.  Nowick.  Aug.  1957  [41]p.  incl. 
diagrs.  refs.  (Technical  note  no.  6)  (AFOSR-TR-57- 
55)  (AF  18(600)850)  AD  136474  Unclassified 

Also  published  in  Jour.  Phys.  Chem.  Solids,  v.  5:  302- 
315,  1958. 

Transient  electrical  effects  of  plastic  deformation  in 
NaCl  crystals  have  been  investigated.  Two  such  ef¬ 
fects  have  been  observed:  (1)  a  temporary  increase  in 
the  ionic  conductivity;  and  (2)  a  deformation-induced 
charge  flow  with  no  applied  electric  field.  The  first  ef¬ 
fect,  which  is  observable  for  about  an  hr  at  room  tem¬ 
perature,  is  attributed  to  excess  vacancies  freed  by 
moving  dislocations.  It  is  suggested  that  an  important 
source  of  these  vacancies  may  be  the  break-up  of  as¬ 
sociated  complexes  between  cation  vacancies  and  mul¬ 
tivalent  cation  impurities.  The  second  effect  is  ob¬ 
served  only  following  inhomogeneous  plastic  deforma¬ 
tion,  and  ceases  abruptly  when  the  stress  increment 
producing  it  is  removed.  Possible  sources  for  this  de¬ 
formation-induced  charge  flow  are  discussed  and  an 
explanation  is  offered  in  terms  of  electrically  charged 
dislocations.  (Contractor's  abstract) 


YAL. 03:010 

Yale  U.  [Hammond  Metallurgical  Lab.]  New  Haven,  Conn. 

LATTICE  IMPERFECTIONS  IN  METALLIC  AND 
IONIC  CRYSTALS,  by  A.  S.  Nowick.  Final  rept.  July 
1.  1953-Aug.  31.  1957.  6p.  (AFOSR-TR-57-56) 

(AF  18(600)850)  AD  136504  Unclassified 

The  work  completed  under  this  contract  concerns  the 
interaction  between  point  defects  and  dislocations. 

This  study  was  originally  begun  with  the  objective  of 
utilizing  certain  properties  of  the  alkali  halide  crys¬ 
tals  which  are  uniquely  adapted  to  the  study  of  such 
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interactions  as  their  electrical  and  optical  properties. 
The  work  subsequently  branched  out  into  a  study  of  the 
pinning  of  dislocations  by  x-irradiation  through  the  use 
of  precision  elastic  modulus  measurements  (obtained 
from  resonant  frequencies)  and  internal  friction  meas¬ 
urements.  Finally,  the  work  was  further  expanded  to 
include  the  study  of  the  modulus  and  internal  friction  of 
metals  in  relation  to  the  pinning  of  dislocations  by 
qwenehed-R.  defects.  Each  of  the  above  ir.tnttvnitd 
branches  of  the  work  are  described  in  further  detail. 


YAL.04-.018 

Yale  U.  [Sloane  Physics  Lab.]  New  Haven,  Conn. 

INFORMATION  OBTAINABLE  ON  POLARIZATION 
OF  »+  AND  ASYMMETRY  OF  e+  IN  Ml  IONIUM  EX¬ 
PERIMENTS,  by  G.  Breit  and  V.  W.  Hughes.  Mar.  13, 
1957,  12p.  inci.  tables.  (AFOSR-TN-57-117)  (AF  18- 
(600)771  and  AF  18(600)1565)  AD  120470  Unclassified 

Also  published  in  Phys.  Rev.,  v.  106:  1293-1295, 

June  15,  1957. 

The  formation  of  the  compound  /  *e  (muonium)  is 
considered  as  a  tool  for  gaining  information  regarding 
the  polarization  of  the  u  before  their  capture  by  the 
e’  and  the  asymmetry  of  the  e  emission  in  the  dis¬ 
integration  n  -  e  +  v  *  v'.  The  detection  of  asym¬ 
metry  effects  is  supposed  to  take  place  through  the 
counting  of  e  .  The  effect  of  constant  magnetic  fields 
and  of  microwave  induced  transitions  among  magnetic 
substates  of  muonium  is  calculated  with  the  conclusion 
that  all  of  the  experiments  considered  here  determine 
in  different  ways  the  same  combination  of  parameters 
describing  the  initial  muon  polarization  and  the  asym¬ 
metry  of  e  emission  in  muon  decay.  (Contractor's 
abstract) 


YAL.O4:019 

Yale  U.  (Sloane  Physics  Lab.]  New  Haven,  Conn. 

VACUUM  POLARIZATION  EFFECTS  IN  PROTON- 
PROTON  SCATTERING,  by  L.  Ixirand,  III.  [1957]  [51  )p. 
incl,  diagrs.  tables,  refs.  (AFO3R-TN-57-420)  (Spon¬ 
sored  Jointly  by  Air  Force  OffL  e  of  Scientific  Research 
under  AF  18(600)771  and  Offic of  Ordnance  Research) 

AD  132499  Unclassified 

Also  published  in  Phys.  Rev.,  v.  108.  1597-1610.  Dec.  15, 
1957. 

The  problem  of  vacuum  polarization  scattering  of  pro¬ 
tons  by  protons  is  treated  to  first  order  in  the  vacuum 
polarization  interaction.  The  phase  shifts  caused  by  the 
interaction  are  calculated,  and  the  corresponding  addi¬ 
tion  to  the  p-p  scattering  matrix  is  constructed,  includ¬ 
ing  exactly  the  effects  on  the  phase  shifts  and  scatter¬ 
ing.  Other  electromagnetic  and  relativistic  modifications 
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YAL.04:020  -  YAL.04:023 


of  the  Coulomb  scattering  amplitudes  are  also  exam¬ 
ined  in  the  limit  of  low  energies.  Numerical  results 
are  given  for  the  vacuum  polarization  contributions  to 
the  p-p  scattering  cross  section  over  the  energy  range 
1.4  to  4.2  mev.  It  is  found  that  vacuum  polarization 
scattering  may  easily  be  confused  with  nuclear  p  wave 
scattering. 


YAL.04:020 

Yale  U.  Sioane  Physics  Lab.,  New  Haven,  Conn. 

THEORY  OF  THE  ISOTOPE  SHIFT,  by  G.  Breit. 

Jan.  8,  1958,  33p.  dlagrs.  refs.  (AFOSR-TN-S8-30) 

(AF  18(600)771)  AD  148069  Unclassified 

Also  published  in  Rev.  Modern  Phys.,  v.  30:  507-516, 
Apr.  1958. 

Existing  theories  of  the  spectroscopic  isotope  shift 
are  reviewed  and  the  assumptions  made  in  them  are 
examined.  In  the  early  development  of  nuclear  physics 
the  existence  of  agreement  as  to  order  of  magnitude  be¬ 
tween  expectation  and  experiment  was  of  interest  in  cor¬ 
roborating  general  views  regarding  nuclear  structure. 
Later  more  difficult  attempts  to  obtain  quantitative 
agreement  naturally  suffer  from  arbitrariness  in  the 
assumptions  regarding  the  effect  on  the  nuclear  charge 
distribution  of  adding  a  neutron  to  those  already  present. 
There  is  no  doubt  regarding  the  correlation  between  the 
variations  of  the  intrinsic  quadrupoie  moment  of  the  col¬ 
lective  model  and  the  magnitude  of  the  isotope  shifts, 
but  the  quantitative  aspects  of  this  Interpretation  are 
not  settled.  Similarly  it  is  not  clear  which  of  the  vari¬ 
ous  proposals  for  the  understanding  of  even-odd  stag¬ 
gering  has  the  closest  bearing  on  the  observed  phe¬ 
nomenon  and  the  smallness  of  the  isotope  shift  in  com¬ 
parison  with  expectation  on  the  incompressible  fluid 
1/3 

model  with  the  A  proportionality  of  the  nuclear  ra¬ 
dius  is  understood  only  qualitatively.  There  appears 
to  be  no  reason  for  believing,  however,  that  the  ob¬ 
served  facts  will  not  agree  with  currently  accepted 
models  of  nuclear  structure  when  these  are  developed 
to  the  point  of  making  it  possible  to  perform  the  neces- 
83  y  calculations.  The  main  reason  for  the  difficulty 
in  ,'roviding  a  quantitatively  reliable  treatment  is  the 
extreme  smallness  of  the  change  in  nuclear  charge  dis¬ 
tribution  which  often  corresponds  in  order  of  magnitude 
to  a  change  in  the  nuclear  radius  by  i/600  of  its  value. 


YAL.04:02i 

Yale  U.  [Sioane  Physics  Lab.J  New  Haven,  Conn. 

THE  EFFECTS  OF  VACUUM  POLARIZATION  SCAT¬ 
TERING  IN  THE  TREATMENT  OF  PROTON- PROTON 
SCATTERING  DATA,  by  M.  de  Wit  and  L.  Durand,  in. 
May  9,  1958  [32]p.  inci.  diagra.  tables,  refs.  (AFOSR- 


TN-58-402)  (Sponsored  Jointly  by  Air  Force  Office  of 
Scientific  Research  under  AF  18(600)771  and  Atomic 
Energy  Commission  under  AT(30- 1)1807)  AD  158210 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  Ill:  1597-1603,  Sept. 
15,  1958. 

The  effects  of  including  vacuum  polarization  scattering 
in  angular  momentum  states  with  L  >  0  and  the  effects 
of  employing  the  relativistic  value  of  the  Couiomb  scat¬ 
tering  parameter  nf  rather  than  its  non-relativistic 

value  v  have  been  considered  in  the  analysis  of  iow- 
energy  p-p  scattering  data.  It  has  been  found  that  about 
half  of  the  apparent  mean  p  wave  phase  shift  present 
in  published  data,  in  the  energy  range  1.8  -  4.2  mev, 
should  be  attributed  to  this  vacuum  polarization  scat¬ 
tering.  A  further  decrease  in  magnitude  of  the  p  wave 
is  obtained  when  nr  is  employed,  rather  than  v.  Both 

the  vacuum  polarization  scattering  in  states  with 
L  >  0  and  the  employment  of  rather  than  v  result  in  a 

contribution  to  the  f  function  which  does  not  vary  lin¬ 
early  with  energy.  The  effects  of  these  contributions 
on  the  coefficients  of  a  polynomial  expansion  of  f(E) 
are  ascertained  with  ref<  rence  to  p-p  scattering  data 
in  the  energy  range  0.2  to  7.5  mev.  The  object  of  the 
work  is  more  that  of  investigating  the  possible  magni¬ 
tude  of  effects  on  conclusions  drawn  from  data  due  to 
applying  the  various  corrections  than  that  of  deriving 
final  phase  shift  values.  (Contrattor’s  abstract) 


YAL.04:022 

Yale  U.  [Sioane  Physics  Lab.)  New  Haven,  Conn. 

EFFECTS  OF  ATOMIC  ELECTRONS  ON  p-p  AND  n-p 
SCATTERING,  by  G.  Breit.  Aug.  15,  1958,  6p.  (AFOSR- 
TN-58-730)  (AF  18(600)771)  AD  162265  Unclassified 

Also  published  in  Phys.  Rev.  Letters,  v.  1:  200-203, 

Sept.  15,  1058. 

Consideration  is  given  to  the  possibility  that  the  screen¬ 
ing  effect,  hitherto  assumed  to  be  smaii,  may  prove  to 
be  non-negllglbie  at  low  energies  (<T0  mev).  Couiomb 
excitation  of  the  molecular  electrons  and  acceleration 
of  the  target  atoms  are  considered.  These  effects  in¬ 
terfere  with  the  employment  of  low  energy  data  for  p- 
wave  anomaly  detection  and  increase  the  relative  im¬ 
portance  of  higher  energy  work. 


YAL.  04:023 

Yale  U.  [Sioane  Physics  lab.]  New  Haven,  Conn. 

METASTABILITY  OF  2s  STATES  OF  HYDROGEN1C 
ATOMS,  by  J.  Shapiro  and  G.  Breit.  Sept.  4,  1958, 


>  894  < 
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lip.  (AFOSR-TN-58-817)  (Sponsored  jointly  by  Air 
Force  Office  of  Scientific  Research  under  AF  18(600)- 
771  and  Office  of  Ordnance  Research)  AD  202642 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  113:  176-181,  Jan.  1, 
1656. 

A  new  calculation  of  the  transition  probability  of  the 
decay  of  metastable  hydrogen  In  the  2s  state  by  means 
of  double  photon  emission  is  given,  and  the  results 
are  compared  to  previous  bounds  established  for  this 
process.  The  transition  probability  for  any  hydrogenic 

g 

atom  with  atomic  number  Z  is  given  to  be  8.226  Z 

sec  *.  Relativistic  effects  on  the  wave  function  have 
been  neglected  in  the  calculations  which  are  thereto' 
accurate  only  for  small  Z.  (Contractor's  abstract, 
modified) 


YAL. 04:024 

Yale  U.  [Sioane  Physics  Lab.]  New  Haven,  Conn. 

NATURAL  LINE  WIDTH  FOR  TRANSIENT  EXCITA¬ 
TIONS,  by  G.  Breit  and  M.  H.  Hull,  Jr.  Sept.  25,  1658, 
26p.  diagr.  (AFOSR-TN-58-806)  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under 
AF  18(600)771  and  Atomic  Energy  Commission  under 
AT(30-1)1807)  AD  204516  Unclassified 

Also  published  in  Astrophys.  Jour.,  v.  126:  456-467, 

Mar  l()50. 

The  absorption  of  a  photon  by  a  material  system  with 
4  participating  levels  A  B  C  D  is  studied  with  special 
attention  to  the  case  in  which  the  levels  are  the  result 
of  combining  excitations  of  separate  systems  from 
a  -  a'  and  from  b  -  b’  with  the  identification  of 
ABC  D  with  (a,b),  (a,b’),  (a',t>),  (a’,b’)  respectively. 
The  absorption  width  of  the  BD  transition  is  shown  to 
approach  the  limit  expected  for  the  decoupled  system 
as  the  parameters  corresponding  to  the  decoupled  con¬ 
dition  are  made  to  approach  their  special  values.  It  is 
similarly  shown  how  the  formulae  for  rescattering  by 
the  general  system  approach  those  for  the  decoupled 
system.  It  is  found  that  the  procedure  of  folding  the  ra¬ 
diation  widths  of  upper  and  lower  levels  in  a  radiation 
transition  in  order  to  obtain  the  width  of  an  absorption 
or  emission  line  must  be  used  with  care,  and  that  the 
circumstances  entering  the  excitation  of  the  levels 
need  consideration.  Correlations  in  photon  magnitudes 
in  double  photon  emission  and  absorption  enter  some 
of  the  considerations.  The  consideration  of  the  double 
photon  emission  solution  is  used  as  an  illustration  0! 
the  role  of  the  ratio  of  the  strength  of  coupling  between 
electrons  to  the  natural  line  width.  (Contractor's 
abstract) 
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Yale  U.  [Sioane  Physics  Lab.]  New  Haven,  Conn. 

ELECTRIC  POLARIZABILITY  OF  THE  NEUTRON, 
by  G.  Breit  and  M.  L.  Rustgi.  Dec.  3,  1658,  25p. 
(AFOSR-TN-58-1063)  (Sponsored  jointly  by  Air  Force 
Office  of  Scientific  Research  under  AF  18(600)771  and 
Office  of  Ordnance  Research)  AD  207233;  PB  138352 

Unclassified 

Also  published  in  Phys.  Rev.,  v.  114:  830-837,  May  1, 
1858. 

In  connection  with  a  proposed  explanation  of  the  aniso¬ 
tropy  observed  in  the  scattering  of  neutrons  from  vari¬ 
ous  elements  at  energies  of  a  few  hundred  kev,  the  or¬ 
der  of  magnitude  of  the  neutron  polarizability  is  esti¬ 
mated  making  use  of  data  on  photopion  production.  A 

-42  3 

polarizability  a  greater  than  —  2  x  10  cm  appears 
unlikely  on  this  basis.  There  remains  an  unexplained 
factor  of  ~50  which  has  to  be  accounted  for  either  in 
the  polarizability  or  by  providing  another  explanation 
of  the  neutron  scattering  anisotropy.  The  possibility 
of  explaining  the  anisotropy  on  the  basis  of  ordinary 
scattering  theory  does  not  appear  to  be  excluded.  The 
exact  proportionality  of  the  coefficient  of  cos  8  to  th» 

neutron  momentum  does  call  for  an  r~*  type  of  potential, 
but  it  is  not  clear  whether  the  energy  dependence  of  the 
coefficient  is  sufficiently  well  determined  by  the  data 
and  whether  the  compound  nucleus  features  of  the  inter¬ 
action  are  capable  of  explaining  the  observations.  Never¬ 
theless  a  few  less  usual  effects  are  estimated.  These 
are  the  interaction  of  the  neutron  moment  with  the  vac¬ 
uum  polarization  charge  and  with  the  external  electric 
field  of  the  nucleus  as  well  as  its  interaction  with  the 
electric  charge  density  at  the  nuclear  surface.  The  lat¬ 
ter  is  hard  to  distinguish  from  other  nuclear  effects. 

The  former  two  effects  are  small  and  do  not  resemble 
the  observed  effects.  (Contractor’s  abstract) 


YAL.04:026 

Yale  U.  [Sioane  Physics  Lab.]  New  Haven,  Conn. 

SECOND  ORDER  EFFECTS  IN  COULOMB  EXCITATION, 
by  G.  Breit.  [1858]  [2]p.  lncl.  table.  (Sponsored  jointly 
by  Air  Force  Office  of  Scientific  Research  under 
AF  18(600)771  and  Atomic  Energy  Commission  under 
AT(30-1)1807)  Unclassified 

Published  in  Internat’l.  Congress  on  Nuclear  Phys., 
Paris  (France)  (July  7-12,  1658),  Paris,  Dunod,  1856, 
p.  347-348. 

Second  order  effects  in  Coulomb  excitation  have  been 
considered  as  a  means  of  determining  multiple  matrix 
elements  between  nuclear  energy  levels.  Most  of  the 
calculations  of  second  order  effects  have  been  made 
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in  the  semi-classical  approximation  for  the  relative 
motion  of  target  and  projectile.  The  validity  of  the  ap¬ 
proximation  was  examined  in  the  special  case  of  the 

Excitation  of  the  2+  level  of  Pt1®^ 


YAL.09:001 

Yale  U.  [Sioane  Physics  Lab  ]  New  Haven,  Conn. 

PRODUCTION  OF  TRIPLET  P  STATES  OF  HELIUM  IN 
A  BEAM  (Abstract),  by  J.  A.  White,  V.  W.  Hughes  and 
others.  [1957]  [l]p.  [AF  18(600)1565]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New  York, 
Jan.  30- Feb.  2,  1957. 

Published  in  Buil.  Amer.  Fhys.  Soc..  Series  II,  v.  2:  37, 
Jan.  3o,  1957. 

The  M  =  +  1  magnetic  substate  of  a  refocused  beam  of 

3 

metastabie  Sj  He  atoms  was  selected  by  use  of  a  wire 

stop  in  an  atomic  beam  magnetic  resonance  apparatus. 
Unpoiarized  light  from  a  low  voitage,  60-w  heiium  arc 
lamp  (Osram  spectral  lamp)  caused  a  defocusing  of 
about  10%  of  the  refocused  beam,  which  corresponds  to 

a  detected  signai  of  2  x  101*  amp.  The  defocusing 
(iight  fiop)  is  interpreted  as  due  to  a  change  in  M  value 
which  can  be  associated  with  the  process  of  excitation 
3  3 

of  a  S  atom  to  a  P  stale  and  its  subsequent  decay 
1  3 

back  to  the  S  state.  The  use  of  optical  filters  indi- 
1  3 

cated  that  the  excitation  is  primarily  to  the  Is  2p,  P 
states,  which  occurs  at.  a  wavelength  of  10  830  A.  The 
amount  of  defocusing  agrees  in  order  of  magnitude  with 
the  theoretical  estimate.  The  production  of  the  n  *  2, 

3 

P  states  of  He  in  a  beam  should  allow  a  high  precision 
measurement  of  the  fine  structure  separations  of  these 
states  by  a  combined  optical-microwave  atomic  beam 
ma'pietic  resonance  method. 


YAL. 09:002 

Yale  U.  [Sioane  physics  Lab.]  New  Haven,  Conn. 

ZEEMAN  EFFECT  OF  NEON  AND  ARGON  IN  META¬ 
STAB  l.E  3P2  STATE  (Abstract),  by  C.  Drake,  V.  W. 

Hughes,  and  A.  i.urio.  [1957]  [l]p.  [AF  18(600)1565] 

Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  30- Feb.  2.  1957. 

Published  in  3uii.  Amer.  Phys.  Soc.,  Series  II,  v.  2:  37, 
Jan.  30,  1957. 


The  electronic  g  values  of  neon  and  argon  in  their 
3  J 

metastable  P^  state  have  been  measured  by  the  atomic 

beam  magnetic  resonance  method.  The  metastabie  atoms 
were  produced  in  a  glow  discharge  and  detected  by  elec¬ 
tron  ejection  from  a  wire.  The  magnetic  field  of  about 
550  gauss  was  calibrated  by  use  of  a  Zeeman  transition 

3 

in  the  metastabie  Sj  state  of  heiium.  The  theoretical  g 

values  were  calculated  to  the  experimental  precision 
taking  into  account  quantum  eiectrodynamic  and  rela¬ 
tivistic  contributions  and  state  perturbations.  The  ex¬ 
perimental  and  theoretical  results  agree  and  are 

gj  (exptl.)  gj  (theoret.) 

Ne  1.5009*0.0001  1.5009*0.0001 

A  1.5009*0.0001  1.5010*0.0001 

3 

The  Zeeman  transition  in  the  metastabie  P2  state  of 

krypton  was  observed  with  an  intensity  considerably 
less  than  that  for  Ne  and  A. 


YAL. 09:003 

Yaie  U.  [Sioane  Physics  Lab.]  New  Haven,  Conn, 

REMARKS  ON  FORMATION  OF  MUONIUM  IN  GASES 
(Abstract),  by  V.  W.  Hughes.  [1957]  [l]p.  [AF  18(600)- 
1565]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc,, 

Washington,  D.  C.,  Apr.  25-27,  1957. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  2: 
SoSTApr.  25,  1957. 

The  existence  of  polarized  p+  mesons  irom  the  ir+  decay 
and  the  angular  asymmetry  in  the  distribution  of  e+  de¬ 
cays  from  p  ,  which  are  associated  with  parity  non¬ 
conservation,  may  make  possible  studies  of  the  hyperfine 
structure  (hfs  —4500  mc/sec)  of  the  bound  state  of  a  p* 
meson  and  an  electron  (muonium).  With  this  motivation 
estimates  have  been  made  of  cross  sections  relevant  to 
the  formation  of  muonium  in  gases.  At  kinetic  energies 

of  order  (e3/aQ)(m (j/me),  for  which  the  p+  meson's 

velocity  is  comparable  to  the  velocities  of  electrons  in 

a  gas  molecule,  the  cross  section  for  the  capture  of  an 

+  2 
electron  by  a  p  meson  is  of  the  order  ea^  ;  the  cross 

section  for  the  ionization  of  muonium  is  of  similar  mag¬ 
nitude.  At  sufficiently  low  kinetic  energies  so  that  the 
breakup  of  muonium  is  energetically  forbidden  the  cross 
section  is  several  orders  of  magnitude  smaller.  For  a 
gas  with  an  ionization  energy  less  than  the  binding 
energy  of  muonium  (13.5  ev)  muonium  formation  competes 

with  decay  of  the  free  P+  meson  and  with  attachment  of 

u*  to  a  gas  molecule.  For  a  gas  with  ionization  energy 
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greater  than  13.5  ev  the  M+  meson  may  fail  below  the 
threshold  for  muonium  formation  due  to  Inelastic  and 
elastic  collisions  and  will  then  decay  without  forming 
muonium. 


YAL. 09:004 

Yale  U.  Sloane  Physics  Lab.,  New  Haven,  Conn. 

EXPERIMENTAL  LIMIT  FOR  THE  ELECTRON- 
PROTON  CHARGE  DIFFERENCE,  by  V.  W.  Hughes. 
[1957]  [3]p.  lncl.  dlagrs.  table.  (AFOSR-TN-58-234) 

(AF  18(600)1565)  AD  129102  Unclassified 

Also  published  In  Phys.  Rev.,  v.  105:  170-172,  Jan.  1, 
1957. 

By  a  study  of  the  deflection  of  a  beam  of  Csl  molecules 
in  a  homogeneous  electric  field  an  upper  limit  is  estab¬ 
lished  for  the  charge  on  a  Csl  molecule.  This  upper 

limit  is  1.7  x  10~22  esu  or  4  x  10’13  of  the  electronic 
charge,  and  implies  that  the  magnitude  of  the  electron- 

proton  charge  difference  is  less  than  3  x  10"15  of  the 
electronic  charge  or  that  the  charge  on  a  neutron  u 

less  than  2  x  10  15  of  the  electronic  charge. 

YAL.09:005 

Yale  U.  [Sloane  Physics  Lab.]  New  Haven,  Conn. 

CONSIDERATIONS  ON  DEPOLARIZATION  OF  POSI¬ 
TIVE  MUONS  IN  GASES;  EFFECT  OF  MOLECULAR 
IONS,  by  V.  W.  Hughes.  [1957]  [2]p.  incl.  refs.  (AFOSR- 
TN-58-235)  (AF  18(600)1565)  AD  214896 

Unclassified 

Also  published  In  Phys.  Rev.,  v.  108:  1106-1107, 

Nov.  15,  1957. 

A  mechanism  for  the  depolarization  of  positive  mesons 
in  matter  is  presented.  The  author  suggests  that  de¬ 
polarization  may  be  due  to  the  attachment  of  a  h*  meson 
to  a  neutral  gas  atom  or  molecule  in  constrast  to  the 
previous  mechanism  whereby  depolarization  is  effected 
by  the  formation  of  muonium  (h+  e'). 


YAL. 09:006 

Yale  U.  [Sloane  Physics  Lab.]  New  Haven,  Conn. 

ATOMIC  g,  VALUES  FOR  NEON  AND  ARGON  IN  THE 
J  3 

METASTABLE  P2  STATE  (Abstract),  by  A.  Lurio, 

C.  Drake  and  others.  [1958]  [l]p.  [AF  18(600)1565] 

Unclassified 


Published  in  Bull.  Amer.  Phys.  Soc.,  Series  H,  v.  3:  8. 

Jan.  29,  1958. 

The  ratios  of  the  electronic  g,  values  of  Ne  and  A  In 
3  “ 

their  metaetable  P9  state  to  the  g.  of  He  In  Its  metasta- 
3  *  • 

ble  Sj  state  have  been  redetermined  by  the  atomic 

beam  magnetic  resonance  method  using  separated  oscil¬ 
latory  fields.  At  a  magnetic  field  of  550  gauss  transitions 
between  Zeeman  levels  of  Ne  or  A  and  of  He  are  observed 
at  frequencies  of  approximately  1157  mc/sec  and 
1543  mc/sec.  If  the  known  value  g.(He)  *  2[1. 001183(8)] 

“  3 

Is  used,  the  results  obtained  are  gj(Ne,  P2^exptl" 
1.500888(5)  and  *  1-500964(8).  Rela¬ 

tivistic  corrections  to  the  Lande  g.  value  of  1.5  for  a 

3  “ 

p?  state  have  been  computed  using  Slater  wave  functions. 
If  these  corrections  are  combined  with  the  spin  g  value 
for  the  electron  of  g  •  2(1.0011596),  the  following 

■  j 

theoretical  values  are  obtained:  gj(Ne,  Pj^theoret  " 

1.50088  and  Ej(A>*P2)theoret  “  1-®0106-  The  agreement 

of  the  experimental  and  theoretical  g_  values  for  Ne  is 

J 

excellent;  the  discrepancy  for  A  may  be  due  to  the  effects 
of  configuration  Interaction  which  are  not  Included  in 
the  theoretical  value. 

YAL.09:007 

Yale  U.  [Sloane  Physics  Lab.]  New  Haven,  Conn. 

DEPOLARIZATION  OF  POSITIVE  MUONS  IN  GASES; 
SEARCH  FOR  MUONIUM  (Abstract),  by  V.  W.  Hughes, 

A.  Lurio. and  others.  [1958]  [l]p.  (Sponsored  Jointly  by 
Air  Force  Office  of  Scientific  Research  under  [AF  18- 
(800)1565],  Office  of  Naval  Research,  and  Atomic  Energy 
Commission)  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc.,  New 
York,  Jan.  29- Feb.  1,  1958. 

Published  In  Bull.  Amer.  Phys.  Soc.,  Series  II,  v.  3:  51, 
Jan.  29,  1958. 

The  depolarization  of  positive  muons  stopped  in  various 
gases  has  been  studied  In  an  experiment  similar  to  that 
of  Garwln,  Lederman,  and  Weinrich.  The  gases  at  pres¬ 
sures  from  20  to  60  atmos  were  contained  in  a  thin- 
walled  stainless  steel  cylinder  12  in.  in  length  and  6  in. 
in  diameter.  The  peak  and  valley  gated  positron  counting 
rates  were  measured  at  the  appropriate  values  of  the 
magnetic  field  which  causes  the  precession  of  the  muon 
spins.  The  fraction  of  the  total  counts  which  arises  from 
muons  stopping  in  the  gas  is  between  about  1/3  and  2/3. 
The  following  values  are  obtained  for  the  ratios  of  peak 
counts  (P)  to  valley  counts  (V): 


Presented  at  meeting  of  the  Amer.  Phys.  Soc,,  New 
York.  Jan.  29-Feb.  1.  1953. 
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Gas 

Pressure 

P/V 

and  cylinder 

(psi) 

Cylinder  alone 

... 

1.79  ±  0.09 

A 

825 

1.25  ±  0.05 

SF6 

300 

1.49  ±0.06 

SFg  +  Xe 

300(Xe-2) 

1.54  ±  0.09 

SFg  +  NO 

225(NO-90) 

1.38  ±0.18 

n2° 

700-800 

1.04  ±  0.04 

co2 

700 

1.43  ±  0.15 

°2 

900 

1.55  ±0.14 

YAL. 09:008 

Yale  U.  [Sloane  Physics  Lab.]  New  Haven,  Conn. 

FURTHER  EVIDENCE  FOR  MUONIUM  FORMATION  IN 
NjO  (Abstract),  by  D.  McColm,  V.  W.  Hughes  and  others. 

[1958]  [l]p.  [AF  18(600)1565]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 
Washington,  D.  C.,  May  1-3,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n,  v.  3:  229, 
May  1,  1958. 

In  a  previous  paper  the  particularly  large  depolarization 
of  positive  muons  stopped  in  NjO  gas  was  reported  for 

an  experiment  similar  to  that  of  Garwin,  Lederman, 
and  Weinrich.  One  explanation  for  the  low  observed 
value  of  (peak  counts)/(valley  counts)  is  the  abundant 
formation  of  muon*’— .  To  test  this  possibility  further 
the  effect  of  a  small  magnetic  field  H^  along  the  direc¬ 
tion  of  the  incoming  muon  beam  on  the  positron  counting 
rate  parallel  to  this  direction  has  been  measured.  The 
positron  counting  rate  arising  from  u  -meson  decays  is 

observed  under  two  field  conditions:  (i)  H  *0  and  a 

z 

vertical  field  Hy  *  2  gau'.s,  (ii)  H^  *  15  gauss;  Hy  *  2 

gauss.  A  change  in  counting  rate  by  a  factor  1.09  <  0.02 
is  found  without  correction  for  background.  If  *  mesons 
are  stopped  in  the  gas,  the  corresponding  measurement 
gives  1.01  *  0.01.  With  the  assumptions  that  all  muons 
form  muonium  !r.  its  ground  state  and  that  the  magnetic 
substates  are  unequally  populated  as  expected  for 


initially  polarized  muons,  a  ratio  of  counting  rates  equal 
to  about  1.16  is  expected  due  to  the  retention  of  the 
polarization  of  the  m  *  -  1  magnetic  substate  in  the  H 

z 

field.  It  is  felt  that  the  result  of  this  experiment  adds 
considerable  support  to  the  view  that  muonium  formation 
occurs  for  muons  stopped  in  N^O. 


YAL.  09:009 

Yale  U.  [Sloane  Physics  Lab.]  New  Haven,  Conn. 

MAGNETIC  MOMENT  OF  MU-MESONIC  ATOMS 
(Abstract),  by  V.  W.  Hughes  and  V.  L.  Telegdi.  [1958] 
[l]p.  [AF  18(600)1565]  Unclassified 

Presented  at  meeting  of  the  Amer.  Phys.  Soc., 

Washington,  D.  C.,  May  1-3,  1958. 

Published  in  Bull.  Amer.  Phys.  Soc.,  Series  n.  v.  3: 

Hi,  May  1,  1958. 

Nonconservation  of  parity  in  the  decay  of  ff  and  u  mesons 
may  make  possible  precise  measurements  of  the  mag¬ 
netic  moment  of  mu-mesonic  atoms  in  their  ground  S^ 

state  by  the  observation  of  Zeeman  transitions.  The 
magnetic  moment,  m,  of  the  u  meson  attached  to  a  nucleus 
of  charge  +Ze  and  spin  I  ■  0  differs  from  the  magnetic 
moment,  m.,  of  the  free  u  meson  by  a  relativistic  binding 

factor  which  can  be  calculated  from  the  Dirac  equation 
for  the  mu-meson  atom.  For  a  point  charge  model  of 
2  2 

the  nucleus  m  -  m^l  -  a  Z  /3],  in  which  o  is  the  fine 
structure  constant.  For  an  extended  spherically  sym¬ 
metric  nucleus,  m  *  m^l  -  2fr>/(3nyc2)],  in  which 
m  »  mass  of  mu  meson  and  (T>  is  the  expectation  value 


of  the  kinetic  energy  of  the  mu  meson  in  the  mesonic 
2  2 

atom.  For  lead,  or  Z  /3  *  0.12.  Since  the  radius  of  a 
mu-mesonic  atom  with  large  Z  is  of  the  order  of  the 
nuclear  radius,  the  two  expressions  for  the  correction 
to  the  magnetic  moment  give  values  which  differ  by  a 
substantial  fraction  of  the  correction  itself  (~l/2  for 
Pb).  Hence,  the  precise  measurement  of  these  magnetic 
moments  may  offer  a  useful  tool  for  the  study  of  nuclear 
structure. 
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Zwlcky,  F.,  Pasadena,  Calif. 

COORDINATION  OF  EXPERIMENTAL  RESULTS  ON 
THE  PLASTICITY  OF  SINGLE  CRYSTALS,  by  F. 
Zwicky.  Final  technical  rept.  July  31,  1955,  56p.  incl. 
dlagrs.  refs.  (AFOSR-TR-57-53)  (AF  18(600)488) 

AD  136461  Unclassified 

The  unavailability  of  results  from  work  on  plastic 
waves,  on  dynamic  work  hardening,  and  on  explosive 
rupture  caused  efforts  to  be  directed  towards  the  laying 
of  new  theoretical  and  experimental  foundations  for 
understanding  those  Intricate  phenomena  in  crystals 
which  are  related  to  and  which  cause  permanent  me¬ 
chanical  deformations  in  crystals.  A  morphological 
survey  is  given  of  some  difficulties  which  confront  the 
theory  of  the  geometrically  ideal  atomic  lattices  when 


attempting  to  explain  the  low  yield  strength  of  many 
crystals  in  particular  and  structure  sensitive  properties 
in  general.  Attention  is  called  to  experiments  by 
Straumanls  (Zeitschr.  physlk.  Chem.  (Leipzig)  B,  v.  13: 
316,  1931),  Gilman  and  Johnston  (Rept.  No.  57-RL-1662, 
Jan.  1957),  and  others  which  prove  that  glide  bands, 
either  directly  or  Indirectly,  through  the  formation  of 
dislocations,  can  be  produced  in  perfect  crystals  as  a 
result  of  the  application  of  shearing  stresses  which  are 
very  much  smaller  than  those  necessary  to  produce  slip 
in  ideal  atomic  lattices.  These  results  suggest  that  the 
crystals  must  contain  secondary  structures  character¬ 
ized  by  secondary  lattice  constants  which  are  many 
times  greater  than  the  primary  lattice  constants.  A 
morphological  analysis  was  made  of  possible  funda¬ 
mental  effects  which  might  cause  the  formation  of 
secondary  structures  in  thermodynamically  stable  crys¬ 
tals.  Experimentation  was  initiated  with  small  blocks 
of  single  crystals  by  compressing  them  against  polished 
surfaces  of  different  hardnesses. 
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HAR.  10:001 -004  254-255 

HAR.11-.001-015  256-260 

HEB. 01:001-009  261-262 

HEB. 02:001-006  263-264 

HER. 03:001  265 

H1L. 01:001  265 

HOR. 03:001  265 

HOR. 04:001 -004  266-267 

HOR. 05:001-004  267-268 

HOR. 06:001 -003  268 

HRH. 01:001-002  264 

IAS. 04:002  301 

IAS. 05:014-034  302-307 

IAS.  10:001 -003  307 

IAS.  11:001  307 

1EN.01-.001-003  311-312 

IEN.02:001-008  312-314 

PT.03:002  269 

HT. 04:006  268 

HT.05-.002-003  275 

HT.06-.003-005  276-277 

HT.07:002  277 

HT.08:001  269 

HT.09:001-004  269-270 

HT.  10:001-006  271-272 

HT.ll'.OOl  272 

HT.  12:001 -004  273 

HT.13-001-002  274 

HT.14:001-002  274 

HT.  15:001  275 

HT.16:001  275 

HT.17:001  276 

11T.  18:001  278 

ILL. 02:004 -Oil  278-280 

1LL.03.002-004  280 

1LL.05:004-005  283-284 

ILL.06 .002-004  284 

1LL.07:003-009  284-286 

1LL.08:008-019  288-291 

1LL.09:005  292 

ILL.  10:002  292 

ILL. 11:011-016  292-293 

ILL. 12:005-008  293-294 

ILL.  13:003 -004  294-295 

ILL.  14:005-013  295-297 

ILL.  16:00 1-004  281-282 

ILL.  17:00 1-006  282-283 

1LL.18:001  -002  286-287 

ILL.  19:00 1-006  287-288 
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Code  no. 


Page  no. 


Code  no. 


Page  no. 


ILL. 20:001-004 
ILL. 21:001 -005 

INN.02:002 

INT.01:005-007 

INT.02:001 

INT. 03:001-007 

INU. 01:001-002 

10W.03:001 

10W.04:001-002 

IQS. 01:001 

IRS.01:001 

ISG.  01:002 

IST.01:014-026 

1ST.02:001-002 


JHU.04 

JHU.05 

JHU.06 

JHU.08 

JHU.09 

JHU.ll 

JHU.12 

JHU.13 

JHU.16 

JHU.17 

JHU.18 

JHU.19 

JHU.20 

JHU.21 

JH'J.22 


008-009 

002-007 

007-010 

002-006 

004-008 

002 

002-003 

002-014 

003-004 

002-005 

002-006 

004-009 

001 

001-002 

001 


KAR.01-.002-010 
KAR.02:001-003 
KAR. 03:001 
KAR. 04:001-004 

KEN.01:001-003 

KEN.02:001-005 

KSU.01:001-003 

LAD.  01:001 -002 


298- 209 

299- 300 


308- 309 
308 

309- 310 


314-317 

317 

319 

319- 320 

320- 321 
322 

323-324 

325 

326 

326-329 

329 

329- 330 

330- 331 

331- 333 

324 

325 
325 

334-335 

336 

336 

336-337 

338- 339 

339- 340 


LIE.05:001 
LIE. 06:001 

LlT.01:002-003 

LIT.02:001 

LOC.  01:003-005 

LON.01:001-002 
LON. 02: 001 

LOU.01:005-007 

LOU.02:001 

LOU.  03:001 -005 

LOV. 01:001 
LOV. 02:001 -005 

LSU.01: 002-010 

LYO. 01:001-003 

MAD.01:001-015 

MAD.02:001 

MAR.  02:001 -002 

MAS. 01:002-003 

MAU. 01:002 

MDU.01:002-009 
MDU.02:016-026 
MDU. 03:025-048 
MDU. 04:002-005 
M  DU. 07:009 
MDU. 08: 007 -01 4 
MDU.09:054-069 
MDU.  10:007-015 
MDU.  11:016-030 
MDU.12:006-015 
MDU. 13:007-027 
MDU.  15:002-011 
MDU.  18:001  -005 
MDU.  19:001  -005 
MDU.20:001-005 
MDU. 21:001-002 

MED. 02:001-003 
MED. 03:001 -003 


350- 351 
351 

353- 354 
354 

354- 355 
356 

356-357 

351- 353 


361-364 

364 

364-365 

463-464 


365-366 

387- 369 
370-375 
375-376 
382 

382-384 

384-388 

388- 390 
390-393 
393-395 
396-400 
404-407 

401- 402 

402- 403 

403- 404 
404 


LAV.01:016-021 
LAV. 02:001 

LEH.01: 003-005 
LEH. 02:001 -004 

LEY.02-.001-007 

LIE. 03: 001 -002 
LIE.04:001-004 


342- 343 
343 

344- 345 

343- 344 

345- 346 


MGH.01:001 
MGH. 02:001-006 

MIC. 04:002 
MIC. 05:004 
MIC. 06: 005 -006 
MIC. 07:002 
MIC. 06:00^-005 
MIC. 09: 002 -003 
»UC.  11:002-007 


407 

407-409 

475 

475 

475- 476 

476 

476- 477 

477- 478 
476-479 
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Code  No.  Index 

ode  no. 

Page  no. 

Code  no. 

Page  no. 

Mir  is.rwu.nos 

479-480 

MIT.29‘001 

426 

*  •  *  .*  _  •  *  .  i 

*-  /•  „*• 

MIC. 14:001 

472 

MIT.30-.001 -014 

458-463 

• 

• 

MIC.15:001-005 

472-473 

.‘•y- 

MIC.  18:001 

473 

MMC.01-.018 

358 

*  .*y- 

.*•  ,*•  _ 

MIC. 17: 001 -003 

474 

MMtI.02:001-007 

359-380 

• 

MIC. 18:001-004 

480-481 

MIC. IS:  001 

481 

MOD.  01:001 

488 

•*. 

MIC. 20:001 

481 

%*  c « 

MIC.21-.001-008 

482-483 

MOR.01:001 

488 

• 

• 

MID.01:001-002 

483 

MPP.01:002-003 

464 

“"V!  \,  *•„  ' 

MIH. 01:001 

485 

M  PS. 03:001 

465 

~  *y  \ 

MIL.01:001 

483 

MRT.01:001 

365 

.y  *!*•*.*• 

MIL. 02:001-002 

484 

r  .■ 

MIL.03:001-00! 

484-485 

MSII. 01:001 

470 

- L—  - 

-- — — - - 

MIL. 04:001 

485 

MSU.02:001-004 

471 

MIN.02-.003-007 

486 

MUF.01:007-000 

468-467 

MIN. 03:002 

487 

MUF.02:001-005 

467-498 

MIN.05:002-003 

487 

MUF.03:001-008 

468-480 

►  *  ,*•  ~  _ 

MIN.07:010-017 

488-400 

•  .‘-V*  .**•  .V. 

MIN.08-.C11-012 

402 

MU0.01:002-004 

470 

•"..y  y. 

.  *  ** 

MIN.12:011-016 

403-405 

MIN.13-.002-003 

485 

MZH. 01:001 

408 

• 

MIN.  14:001 -002 

487-488 

MZH. 02:001 

400 

MIN.  15: 001 

488 

.*  .  .*  . 

•  “  -Vj  ' 

MIN.16: 001-002 

488 

NAA.01-.007 

537 

‘•\V  ’•  • 

MDU7:001-003 

400-401 

NAA.02-.001-006 

537-538 

•  *  .  '*•  •*  . 

MIN.18.001-002 

401 

NAA.03:001-004 

538 

•.  •,  .  .* 

MIN.  19:001-002 

401-402 

NAA. 04:001 

540 

.*•  .* •  . 

.*  *  * 

MIN.20:001-003 

402-403 

NAA. 05:001-005 

540 

MIN.21:001 

403 

NAA.06-.001 

541 

• 

• 

MIN.  2 2: 00 1-002 

405-588 

'  -  V 

MIN.23:001 

408 

NAT.01:001-003 

500 

*.y -•/. 

NAT.02-,001 

500 

■** 

MIS. 01:010-018 

406-408 

NBS. 04:004 

501 

*.*  •„ 

M1T.02-.002-004 

400-410 

NBS. 06:005 

501 

•  «•«*•*, 

‘•y/v* 

MIT.  05:003-005 

414-415 

NBS.07-.017-018 

501-502 

■>  • 

MIT.06:013-015 

418 

NBS.  10:002 

505 

•  • 

M1T.07:003 

418 

NBS. 11:004 

505 

MIT.C8:070-077 

410-421 

NBS.14-.004 

505 

.  .  *  " . "  •'  .* 

\  *.*  ' 

MIT.12-.148-288 

427-450 

NBS. 18:017-018 

507-508 

MIT.  13:001 

410 

NBS.  20:004-005 

500 

■  y 

MIT.14:001 

411 

NBS.21:020-024 

500-510 

•  /  .y .  y 

MIT. 15:501 

411 

NBS.  24:004-005 

510-511 

. .yy* " 

MIT.18:001-003 

411-412 

NBS.  25:028-028 

511-512 

MlT.17:001-002 

412 

NBS. 28:004 

512 

• 

• 

MIT.  18:001-002 

412-413 

NBS.  27:002 

512 

MlT.18:001-004 

413-414 

NBS.  28:001 

501 

MIT.  20:001 

415 

NBS.  30: 001-002 

502 

.*  ♦'  - 

MIT.  21:001 

415 

NBS. 31:001  -002 

503 

.  • .  .  / 

'  v. * 

MIT.22: 001-004 

418 

NBS.  32:001 

503 

MIT.  23: 00 1-00 2 

417 

NBS.33:001-005 

503-504 

.  •  .  •  ••  • 

MIT.  24. 001 

417 

NBS.  34:001 

505 

MIT.25:001 

410 

NBS.  35:001  -007 

506-507 

• 

t  ._ 

MIT.  26:001 

418 

NBS. 36:001-004 

508-500 

M1T.27-.001-017 

421-425 

NBS.  37:001 -002 

512 

MlT.28:001-003 

426 

NBS.38:001-002 

513 

•*.  •*.  ■*.  **.  •*. 

y:y 

»  805  < 

•W."  *.*  *y 
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Code  No.  Index 


C  ode  no. 


PIB.lltOOl 
PIB.12:001-012 
PIB. 13:001-003 
PIB. 14:001 
PIB.15:001-002 
PIB.16:001 

PIS. 02:001 

PIT. 02:012-025 
PIT.04-.001 
PIT.05:001-010 

PLA.01:001 

PLA.02:001-006 

PLA.03:001-003 

PLA.04:001 

PLA.05:001-002 

POL. 01:015-029 

POM. 01:005-012 
POM. 02:001 -004 

POT.01:001-010 

PRF.01:007-023 

PRF.02-.004-010 

PRF.03-.001 


PRI.04 

PRI.06 

PRI.06 

PRI.38 

PRI.10 

PRI.ll 

PRI.12 

PRI.13 

PRI.14 

PRI.15 

PRI.16 

PRI.17 

PRI.16 

PRI.19 

PRI.20 


016-030 

006-006 

010-018 

036-043 

011-017 

206-215 

005-006 

001 

001-001 

001 

001-004 

001-004 

001-01? 

001:004 

001-004 


PR0.01-.003-004 

PR0.02:001-00’. 

PR0.03:001-002 

PR0.04:001-002 

PSU. 01:007-010 
PSU. 04:003 
PSU.05-.005-0I7 
PSU  06:007 
PSH.07-.006-0I2 
PSU.06:010-04I 
PSU. 09:001 
PSU. 10:001 

PSY.01:001 


Page  no. 

Code  no. 

629 

PUR. 02:002-006 

636-639 

PUR.03-.007-026 

639-640 

PUR. 04:002-010 

641 

PUR. 05:023-025 

641 

PUR. 06:004-008 

646 

PUR.07:001-006 
PUR. 06:001-003 

614 

PUR. 09:001 

PUR. 10:001-003 

615-618 

615 

PUR.l  1:001 -003 

619-621 

RCA.01:001-003 

621 

621-622 

RCS.01:001-006 

623 

RIA. 01:001 

623 

623-624 

RIC. 01:003 

RIC. 02:001-002 

624-627 

ROC.01:013 

646-649 

ROC.02:006-027 

649-650 

ROC. 03:031-041 
ROC  .04:007-015 

627-529 

ROC.oe:OOI 

ROC  .07:001 -002 

675-679 

ROC. 06:001 

679-661 

ROC.09:001 

679 

ROC, 10:001 

ROC.  11:001 -002 

651-654 

658-659 

ROM. 02:002-006 

663-666 

666-667 

ROM. 04:001 

666-669 

ROY.02-.001-002 

669-672 

651 

RPI.01:006-009 

650 

RPI.02:002 

655-656 

RPI.03:005-008 

656 

RPI.05:004-013 

656-857 

RPI. 06:007-006 

657-656 

RPI. 07:004-007 

659-662 

RPI.08-.001 

662-863 

RPI. 09:001 -004 

672-673 

RPI. 10:001 
RPI.11:001 

673 

RPI.12:0G1-C10 

673 

RPI.  13:001  -006 

674 

RPI.14:001-007 

674 

RPI.15.001-002 
RPI. 16:001 

588-589 

590 

RRI.01:007 

591-594 

594 

RRI.02:001-005 

594-596 

RUT.01:003-006 

596-606 

RUT.03:00i-0l3 

590 

RUT.04:001 

590 

RUT.05:001 

674 

SAU. 01:001 -002 

Page  no. 


684- 665 
666-691 
691-693 
694 

694-695 

661-662 

682-683 

663 

663-684 

685- 686 


727-726 


712 

712-717 

717-719 

721-722 

711 

720 

720 

720 

725 

725 

725- 726 
725 

726- 729 

697-696 

696 

696-699 

699-701 

702- 703 

709 

701 

702 

703 
703 

703- 705 

706- 707 

707- 709 

710 
7J0 

696 

696-697 

729- 730 

730- 733 
729 
733 
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Code  no. 

Page  no. 

Code  no. 

Page  no 

SCU.01:001-009 

740-742 

TEA.01:001 

810 

SCU.02:001 

739 

SC  11.03:001-003 

739-740 

TEK.01:001-002 

812 

SCU.04:001 

742 

TEK.Q2:001 

812 

SFE. 01:001 

739 

TEM.01:007-017 

816-818 

TEM. 02:001 -004 

615 

SIT.01:001-011 

736-738 

TEN.01:003 

818 

SMI. 01:001-002 

735 

TEX.02:009-016 

820-821 

SOC  .02:007-008 

742-743 

TEX. 04:038-041 

822 

SOC. 03:003-004 

743 

TEX.05:01 5-024 

823-826 

SOC. 04:004-007 

743-744 

TEX. 06.001 -005 

822-823 

SOC. 05:002-005 

744-745 

TEX.07:001-008 

826-828 

SOC.O0:OO1 

744 

TEX.08:001 

828 

SOC. 07:001 -002 

745 

SOC.08:001-005 

746 

THB.  01:002 

811 

THB.04:005 

811 

STA. 03:037-064 

750-756 

THB. 06: 001  -002 

811 

STA. 04:002-004 

757 

THB. 07: 001 

812 

STA.06:0l3-069 

777-793 

STA.07:025-032 

758-760 

THI.01:001-002 

828 

STA.08:002-037 

760-771 

THI.02:001 

828 

STA.09:002-007 

771-772 

THI. 03:001 

829 

STA.  10: 003 

772 

STA.  11:01 1-020 

773-775 

THM.01:001-002 

812-813 

STA.12:001-003 

748 

THM. 02:001 

813 

STA.  13:001 -002 

748-749 

THM.03:001-006 

813-814 

STA.14:001-002 

749 

STA.  15: 00 1-004 

749-750 

701.03:001-002 

810 

STA.16:001 

756 

TTH.04:001 

810 

STA.17:001 

757 

STA.18:001 

771 

TIL.  01: 001 

829 

STA.19:001 

776 

STA.  20:001-003 

776-777 

T01.01:007-020 

805-808 

STA.2l:001-004 

793-794 

701.02:003-004 

808-809 

TOL03:001 

809 

STL.01:006-007 

734 

STL.02:002-004 

734-735 

TOR.01:006-013 

829-831 

TOR.02:001-006 

831-832 

STR.02:001-002 

747 

STR.  03:001 -003 

747-748 

TRG. 02:002-004 

809-810 

STT.01:001 

794 

TRI.0 1:003 -004 

833 

SUN.01:001-003 

795 

TUF.01:001-002 

833 

SYR. 01:017-025 

795-797 

TU 8.01:003 -005 

8S4 

SYR.02:009 

798 

SYR. 03:010-011 

798 

UPP.01:001 

835 

SYR.04:015-029 

800-803 

UPP.02-.001 -003 

835 

SYR.07:002 

803 

UPP. 03:001 -Oil 

838-838 

SYR. 08:002-005 

804 

UPP.04:001-018 

838-841 

SYR.09:001-002 

797 

SYR.10: 001-003 

798-799 

UTA.01: 008-023 

842-845 

SYR. 11:001 

799 

UTA.02: 025-026 

847-848 

SYR.l2:001-002 

799 

UTA.03.001 -005 

845-846 

SYR. 13:001 

803 

UTA.04.001-002 

848 

TAM.01:010-013 

818-819 

VIS. 01:004-008 

849-850 
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Code  no. 


VIT.01:003-009 

VPI.02:010-0U 

VRU.01:001-006 

VRU.02:001-008 

VRU.03:001 


WAS.02 

WAS.03 

WAS.04 

WAS.05 

WAS.08 

WAS.07 

WAS.08 

WAS.09 


028-035 

008-008 

020-032 

003-005 

002-005 

001 

001-025 

001-003 


WAU.01:018-024 

WAU.02:003-008 

WAU.03.012-013 

WAU.04:001-002 

WAU.05:001-002 

WAU.08:001 

WAU  07:001-003 

WAY.03:001-002 

WAY.04:001-004 

WAY.05:001-003 


C<-<=¥s> 


Page  no. 


850-852 

852-853 

853 

858-857 

858-858 

858-861 

861-882 

882-863 

858 

863-870 

870 

871- 872 

872- 873 
875 
874 

874 

875 
878 


ij) 


Code  no. 


WAY.08: 00 1-002 
WAY.07:001 

WEI.01:001-008 
WEI. 02:001-002 

WES.0 1:002 

WHE.02:001-002 

WIS.03:007-009 
WIS.04:004-005 
WIS.05:001-003 
WIS. 08: 00 1-003 

WRU.01:001-003 

WRU.02:001-005 

WRU.03:001 


YAL.02:( 

YAL.03:( 

YAL.04:( 

YAL.06:( 

YAL.07:( 

YAL.08:( 

YAL.08:( 

ZWI.01:C 


:007-011 

:007-010 

:018-028 

:001-002 

:001 

•001-008 

:001-008 


Code  No.  Index 


Page  no. 


878-881 

881 


885 

887 

835-886 

888-887 


888-880 

892- 883 

893- 895 
890 
890 

881-892 

898-898 


•  -  .  t 


V  \  %•  V  .  -s. 


*  .  *•  *  »  -  -  »mrn 


•  • 


•  • 


•  9 


9  9 


9  9 
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Refer  to  Code  Number  Index,  pages  901;  1065  for  page  location 


Contract  Index 


AF  18(600)83 

North  Carolina  U.  Inst,  of  Statistics,  Chapel  Hill 
NCU.  04:033-056 

AF  18(600)86 

Maryland  U.  Inst,  for  Fluid  Dynamics  and  Applied 
Mathematics,  College  Park 
MDU.  07:009 

AF  18(600)178 

California  Inst,  of  Tech.  Guggenheim  Jet 
Propulsion  Center,  Pasadena 
C1T.  08:009-010 

AF  18(600)193 

Rochester  U.  Inst,  of  Optics,  N.  Y. 

ROC.  04:007-015 

AF  18(600)300 

Cornell  U.  Dept,  of  Physics,  Ithaca,  N.  Y. 

COR.  07-017-027 

AF  18(600)310 

Purdue  U.  School  of  Chemical  and  Metallurgical 
Engineering,  Lafayette,  Ind. 

PUR.  05:023-024 

AF  18(600)311 

Pennsylvania  State  U.  Dept,  of  Chemistry, 

University  Park 
PSU.  04:003 

AF  18(600)313 

Tennessee  U. ,  Knoxville 
TEN.  01:003 

AF  18(600)331 

Cornell  U.  Sibley  School  of  Mechanical  Engineering, 
Ithaca,  N.  Y. 

COR.  1S:013-017 

AF  18(600)333 

Rensselaer  Polytechnic  Inst.  Dept,  of  Chemistry, 
Troy,  N.  Y. 

RP1. 06:007-008 

AF  18(600)343 

Wesleyan  U.  Dept,  of  Chemistry,  Middleton,  Conn. 
WES.  01:002 

AF  18(600)350 

Michigan  U.  Engineering  Research  Inst. ,  Ann  Arbor 
MIC  04:002 

AF  18(600)363 

Johns  Hopkins  U.  Dept,  of  Physics,  Baltimore,  Md. 
JHU.  12:002-003 

AF  18(800)367 

New  York  U.  Inst,  of  Mathematical  Sciences,  N.  Y. 
NYU.  06:023-027 

AF  18(600)371 

Technical  Operations  Inc. ,  Arlington,  Mass. 

TOl.  01:007-020 


AF  18(600)375 

Washington  U.  Dept,  of  Chemistry,  Seattle 
WAU.  01:018-024 

AF  18(600)380 
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AF  61(514)1175 

Lidge  U.  Inst,  of  Experimental  Therapeutics, 
Brussels  (Belgium) 

LIE.  05:001 

AF  61(514)1177 

London  U.  Imperial  Coll,  of  Science  and  Tech. 

(Gt.  Brit.) 

LON.  02:001 

AF  61(514)1178 

Burden  Neurological  Inst. ,  Bristol  (Gt.  Brit. ) 

BUR.  01:001-006 

AF  61(514)1180 

Oxford  U.  Dept,  of  Biochemistry  (Gt.  Brit. ) 

OXF.  01:002-015 

AF  61(514)1183 

Oxford  U.  Engineering  Lab.  (Gt.  Brit. ) 

OXF.  02:001-002 

AF  61(514)1193 

Institut  de  Recherche*  Scicntlfiques  et  Techniques 
du  Centre-Ouest,  Poitiers  (France) 

IRS.  01:001 

AF  61(514)1194 

Copenhagen  U.  Inst,  of  Neurophysiology  (Denmark) 
COP.  01:001-005 

AF  61(514)1201 

Gaustad  Mental  Hospital,  Oslo,  (Norway) 

CMH.  01:001-002 

AF  61(514)1202 

Royal  Inst,  of  Tech. ,  Stockholm  (Sweden) 

ROY.  02:001-002 

AF  61(514)1206 

Lyons  U.  Dept,  of  Physiology  (France) 

LYO.  01:001-002 

AF  61(514)1207 

Technische  Hochjchule.  Institut  fiir  Angewandte 
Matheraatik,  Karlsruhe  (Germany) 

TEK.  02:001 

AF  61(514)1209 

Geneva  U.  (Switzerland) 

GNV.  01:001 


AF  61(514)1212 

Lidge  U.  Inst,  of  Astrophysics,  Brussels  (Belgium) 
LIE.  03:001-002 

AF  61(514)1213 

TUtman- Langley,  Ltd.,  Surrey  (Gt.  Brit.) 

TIL.  01:001 

AF  61(514)1245 

Louvain  U.  Lab.  for  Inorganic  and  Analytical 
Chemistry  (Belgium) 

LOU.  02:001 

AF  61(514)1247 

Uppsala  U.  Gustaf  Werner  Inst,  of  Nuclear  Chemistry 
(Sweden) 

UPP.  01 :001 

AF  61(514)1248 

Athens  U.  Dept,  of  Physics  (Greece) 

ATH.  01:001 

AF  61(514)1254 

Madrid  U.  Instituto  de  Calculo  (Spain) 

MAD.  02:001 

AF  61(514)1262 

Fribourg  U.  Dept,  of  PhysicB  (Switzerland) 

FRI.  01:001-003 

AF  61(514)1265 

Gdttingen  U.  Inst,  of  Physiology  (Germany) 

GOT.  04:001 

AF  61(514)1329 

Instituto  de  Quimica  Fisica,  Madrid  (Spain) 

IQS.  01:001 

AF  61(514)1331 

Istituto  Elettrotecnico  Nazionale  "Galileo  Ferraris", 
Turin  (Italy) 

IEN.  01:001-003 

AF  61(514)1333 

Istituto  Elettrotecnico  Nazionale  "Galileo  Ferraris”, 
Turin  (Italy) 

IEN.  02:001-008 

AF  61(514)1399 

Cork  U.  CoU.  (Ireland) 

CRK.  02:001-003 

CSO- 18-500-22 

National  Bureau  of  Standards,  Washington,  D.  C. 

NBS.  11:004 

CSO- 630- 55- 34 

National  Bureau  of  Standards,  Washington,  D.  C. 

NBS.  20:004-005 

CSO- 640- 55-9 

National  Bureau  of  Standards,  Washington,  D.  C. 

NBS.  21:020-024 
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CSO-670-  53-12 

National  Bureau  of  Standards,  Washington,  D.  C. 
N3S.  24:003-005 

CSO-670- 54-7 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS.  25:026-028 

CSO-670- 54-8 

Naval  Research  Lab. ,  Washington,  D.  C. 

NRL.  01:001 

CSO-670-55-21 

National  Bureau  of  Standards.  Washington,  D.  C. 
NBS.  04:004 

CSO-670- 55-26 

National  Bureau  of  Sta;idards,  Washington,  D.  C. 
NBS.  29:001 

CSO-670-55-27 

Forest  Products  Lab. ,  Madison,  W  is. 

FOR.  01:002 

CSO-680-56-12 

Naval  Research  Lab.  ,  Washington,  D.  C. 

NRL.  02:001-003 

CSO-680- 56-19 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS.  26:004 

CSO-680-56  -20 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS.  14:004 

CSO-680- 56-21 

National  Bureau  ol  Standards,  Washington,  D.  C. 
NBS.  06:005 

CSO-680- 56-24 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS.  37:001-002 

CSO-680- 56-30 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS.  07:017-019 

CSO-680- 56  33 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS  30:001  002 

CSO-680-56-39 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS.  40:001-003 

CSO-680- 56-50 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS.  10:002 

CSO-680-  57  - 1 

National  Bureau  of  Standards,  Washington.  D  C 
NBS.  41:001 


CSO-680-57-2 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS.  18.017-018 

CSO-630-57-3 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS.  31:001-002 

CSO-680-57-4 

Bureau  of  Mines,  Bartlesville,  Okla. 

BMB.  02:005-008 

I 

CSO- 680-57-6 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS.  34:001 

CSO-680-57-9 

National  Bureau  of  Standards,  W  ashington,  D.  C. 
NBS.  27:002 

CSO-680-57-11 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS.  38:001-002 

CSO-680-57-12 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS.  32:001 

CSO- 680-57-14 

Bureau  of  Mines,  Pittsburgh,  Pa. 

BMP.  04:001 

CSO-680-57-15 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS  33:001-005 

CSO-680 -57- 16 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS.  35:001-007 

CSO- 680 -58- 9 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS.  42:001-004 

CSO-680- 58- 15 

National  Bureau  of  Standards,  Washington,  D  C. 
NBS.  43:001 

CSO-680- 58-16 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS.  36:001-004 

CSO-680- 59-6 

National  Bureau  of  Standards,  Washington,  D.  C. 
NBS.  39:001 

DA-04-495-OKD- 19 

California  Inst,  of  Tech.  Guggenheim  Aeronautical 
Lab. ,  Pasadena 

C1T  07:033-037 

1)A  36 -03 9 -sc -64 630 

Columbia  l'.  Columbia  Radiation  Lab  ,  Ne»  York 
COl\  02:023-038 
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Columbia  U.  Columbia  Radiation  Lab. ,  New  York 
COU.  19:001-012 

DA  36-039-SC-78108 

Massachusetts  Inst,  of  Tech.  Research  Lab.  of 
Electronics,  Cambridge 
MIT.  30:001-014 

MIPR-670-55-40 

Naval  Ordnance  Lab. ,  Corona,  Calif. 

NOL.  01: 002 

MIPR-680-56-47 

Naval  Research  Lab. ,  Washington,  D.  C. 

NRL.  03:001 

MIPR- 680- 59-3 

Cambridge  University  Press,  New  York 
CUP.  01:001 


Nonr- 186607 

Harvard  U.  Cruft  Lab. ,  Cambridge,  Mass. 

HAR.  08:001-002 

Nonr -1866 16 

Harvard  U.  Cruft  Lab. ,  Cambridge,  Mass. 

HAR.  03:014-034 

Nonr-186632 

Harvard  U.  Cruft  Lab. ,  Cambridge,  Mass. 

HAR.  09:001-006 

Nonr -23 4220 

Franklin  Inst.  Labs,  for  Research  and  Development, 
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FRA.  08:001 

Nonr-251300 

American  Soc.  of  Mechanical  Engineers.  New  York 
ASM.  02:001 

Nonr-254800 

Cambridge  University  Press,  New  York 
CUP.  01:001 
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Princeton  U.  Dept,  of  Aeronautical  Engineering, 
N.  J. 

PRI.  12:005-006 
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California  U.  Inst,  of  Engineering  Research, 
Berkeley 

CAL.  05:003-012 

Nonr-22534 

Stanford  U.  Stanford  Electronics  Lah. ,  Calif. 

ST  A.  06:013-069 

Nonr -49413 
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AFOSR-TN-54-95 


THB.  01:002 


AFOSR- TN-  57  -50 
51 


CAR.  04:015 
RUT.  01:005 


AFOSR- TR- 58-81 


l 


-433 

MIN.  12:011 

52 

ILL.  02:004 

53 

MIC.  17:001 

547 

AER.  03.-004 

54 

BRO.  12:001 

556 

NBS.  37:001 

55 

TEM.  01:008 

56 

YAL.  08:001 

-81 

AER.  03:005 

57 

BAN.  01:005 

58 

CAL.  04:005 

59 

MDU.  08:008 

■  1 

BMB.  02:005 

60 

CHI.  11:010 

2 

HAM.  03:001 

81 

TEX.  07:001 

3 

MDU.  18:001 

82 

MDU.  10:007 

4 

THM.  01:001 

83 

PSU.  01:007 

5 

ARD.  01:008 

64 

1ST.  01:015 

8 

PUR.  03:007 

65 

MDU.  01:002 

7 

ILL.  20:001 

68 

JHU.  09:004 

8 

MIC.  06:005 

67 

MDU.  08:009 

9 

CIT.  13:001 

68 

COR.  12:008 

10 

err.  13:002 

89 

RP1. 03:005 

11 

WAS.  04:021 

70 

06U.  08:021 

12 

PUR.  02:002 

71 

PEN.  10:005 

13 

TOR.  01:008 

72 

TRG.  02:002 

14 

IAS.  05:014 

73 

MDU.  13:007 

15 

NAA.  01:007 

74 

PIB.  093)18 

16 

MIN.  03-002 

75 

PIB.  09:017 

17 

CIT.  02:005 

78 

CAL.  04:006 

19 

SOC.  08:001 

77 

BRO.  08:002 

20 

IAS.  05:015 

78 

UT.  08:003 

21 

PRI.  09:038 

79 

WEI.  02:001 

22 

YAL.  03:007 

80 

CAR.  04:018 

23 

OSU.  08:020 

81 

MDU.  15:003 

24 

NBS.  07:017 

82 

MED.  02:001 

25 

RP1. 06:007 

83 

MED.  02:002 

28 

LEH.  01:003 

84 

UTA.  033)01 

27 

STA.  03:037 

85 

UTA.  03:002 

28 

PIB.  09:015 

88 

JHU.  05:002 

29 

STL.  01:008 

87 

BAT.  01:002 

30 

PRI.  08:010 

88 

lOW.  03:001 

32 

UT.  05:002 

89 

PRF.  02:004 

33 

TEM.  01:007 

90 

COR.  01:013 

34 

LSU.  01.-002 

91 

NBS.  10:002 

35 

MDU.  16:002 

92 

ROM.  02:002 

36 

STA.  03:038 

93 

JHU.  13:002 

37 

MIT  16:001 

94 

TOR.  01:007 

38 

ILL.  12:005 

95 

NBS.  32:001 

39 

PIB.  04:007 

96 

NBS.  30:001 

40 

NAT.  01:001 

97 

NBS.  30:002 

41 

PIB.  04:008 

102 

CAR.  04.3)17 

42 

ANS.  013)03 

103 

MIN.  12:012 

43 

RP1. 01:008 

105 

JHU.  20:001 

44 

MDU.  15:002 

106 

WAS.  08:001 

45 

POL.  01:013 

107 

RP1. 03:006 

46 

ANT.  02:004 

108 

PRI.  04:915 

47 

DUK.  033)71 

109 

PRI.  10:011 

48 

CAR  043)14 

110 

W  AU.  05:001 

49 

IAS.05.-016 

111 

TRC.  02:003 
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STA.  07:025 

AFOSR-TN-57-172 

ROC.  05:020 

113 

PIE.  05:007 

173 

PUR.  04:002 

114 

ILL.  13:003 

174 

SCU.  01:002 

115 

err.  02:006 

175 

JHU.  09:005 

116 

CIT.  02:007 

176 

MDU.  09:054 

117 

YAL.  04:018 

177 

IAS.  05:018 

118 

MPP.  01:002 

178 

IAS.  05:019 

119 

PUR.  05:023 

179 

CDC.  03:001 

120 

PSU.  06:007 

180 

PRI.  04:017 

121 

NCU.  01:009 

181 

WAS.  02:027 

122 

HOR.  04:001 

182 

MIT.  17:001 

123 

HOR.  04:002 

183 

COU.  10:018 

124 

HOR.  04:003 

184 

STA.  03:039 

125 

DOC.  01:001 

185 

WAS.  04:022 

126 

PIB.  05:008 

186 

MIN.  07:010 

127 

WAS.  08:002 

187 

CIT.  06:005 

128 

WAS.  08:003 

188 

SCU.  03:001 

129 

COR.  15:001 

189 

Tm.  03:001 

130 

NYU.  06:023 

191 

BRO.  01:002 

131 

PUR.  03:008 

192 

BRO.  01:003 

132 

PEN.  10:006 

193 

TEM.  01:009 

133 

PEN.  10:007 

194 

PRI.  09:039 

134 

PUR.  11:001 

195 

ANT.  03:001 

135 

PIB.  06:007 

196 

GIT.  02:002 

136 

TAM.  01:010 

197 

WAU.  01:018 

137 

FOR.  01:002 

198 

ROC.  05:021 

138 

SYR.  12:001 

199 

PRI.  09:040 

139 

HAM.  02:005 

200 

MIT.  28:001 

140 

WAY.  03:001 

201 

BAY.  01:001 

141 

PRI.  19:001 

202 

BAY.  01:002 

142 

PRI.  19:002 

203 

1ST.  01:016 

143 

WIS.  03:007 

204 

IAS.  05:020 

144 

TOl.  01:007 

205 

COU.  10:019 

145 

GRC.  01:001 

206 

ILL.  21:002 

146 

MAS.  01:003 

207 

IAS.  05:021 

147 

LEY.  02:001 

208 

MUF.  03:001 

148 

LEY.  02:002 

209 

MIC.  11:002 

149 

MDU.  02:016 

210 

NCU.  04:033 

150 

PRI.  10:012 

211 

NOA.  01:001 

151 

COR.  08:010 

212 

ATL.  01:002 

152 

MDU.  15:004 

213 

ILL.  17:002 

153 

CHI.  10:007 

214 

ILL.  17:003 

154 

NCU.  05:022 

215 

ILL.  17:004 

155 

ILL.  08:008 

216 

ELL.  17.-005 

156 

OKA  01:003 

217 

CHI.  1’ -Oil 

157 

JHU.  08:002 

218 

POL.  01:017 

158 

IAS.  05:017 

219 

RRI.  02:001 

159 

PIB.  04  .-009 

220 

RRI.  02:002 

160 

RP1.03.007 

221 

PSU.  01:008 

161 

COU.  13:004 

222 

TEX.  02:010 

:«* 

THM.  03:001 

223 

JHU.  17:002 

163 

WAS  02:026 

224 

ILL.  08:009 

164 

TEX.  02:009 

225 

PUR.  06:004 

165 

DOC.  01: 002 

226 

MDU.  13:008 

166 

PIT.  02.012 

227 

Ml!*  AI  A07 

167 

CAR.  08:005 

228 

ARD.  01.007 

168 

ILL.  21:001 

229 

CT.  09:001 

169 

WAS.  08.-004 

230 

YAL.  06:001 

170 

RIC.  02:001 

231 

AM  F.  02  .003 

171 

CHI.  16.-001 

232 

RUT.  01.004 
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235 
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240 

241 

242 

243 

244 

245 
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248 
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251 

252 

253 

254 

255 

256 

257 

258 
258 
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264 
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267 

268 
268 

270 

271 

272 

273 

274 

275 

276 

277 

278 
278 
280 
281 
282 

283 

284 

285 

286 

287 

288 
2R« 
288a 
290 
281 
292 

29S 


OT.  17:001  A  FOSR-TN- 57 

PRI.  08:011 

SOC.  04:004 

CAR.  04:018 

TOR.  01:008 

PUR.  02:003 

RP1. 12:001 

RP1. 12:002 

LSU.  01:003 

NCU.  02:005 

CAR.  08:006 
HT.  09:002 
PUR.  01:007 
PUR.  03:008 
WEI.  02:002 
PAR.  02:001 
PRF.  01:003 
PRF.  01:008 
PRF.  01:010 
OSU.  03:020 

OSU.  03:021 
OSU.  03:022 
DUK.  03:072 
DUK.  03:073 
COU.  20:001 
COU.  20:002 
SYR.  04:015 
ROC.  02:006 
MDU.  13:009 
WAS.  06:002 

HAR.  04:015 
ILL.  07:003 
NOR.  03:004 
CO  A.  01:005 
RR1. 07:007 
WHE.  02:001 
ATE.  01:010 
ATE.  01:011 
ATE.  01:012 
ATE.  01:013 

ATE.  01:014 
LOU.  01:006 
BAY.  01:003 
GEB.  01:001 
CIN.  04:001 
WIS.  03:008 
MGH.  01:001 
NYU.  05:003 
PRI.  04 :018 
MDU.  11:017 

CHI.  04:003 
P1B.  10:003 
DOC.  01:003 
ROM  02:003 
tmw  06:00! 

THB.  06:002 
ROY.  02:001 
NYU.  06:024 
UTA  01:008 
UTA.  01:009 


284 

UTA.01:010 

285 

SOC.  02:007 

286 

ARD.  01:008 

287 

PRI.  04:018 

288,  Pt.  1 

COR.  12:007 

288,  Pt.  2 

COR.  12:008 

289 

DEL.  01:006 

300 

CIT.  02:008 

301 

UTA.  01:011 

302 

WAS.  05:003 

303 

INT.  01:005 

304 

STR.  02:001 

305 

TEM.  01:010 

308 

EMM.  01:001 

307 

SCU.  01:003 

308 

IAS.  05:022 

308 

PEN.  10:008 

311 

TOR.  01:008 

312 

FSi.  01:001 

313 

HT.  14:001 

314 

FRA.  06:001 

315 

MSU.  02:001 

316 

CIT.  03:004 

317 

HOR.  05:001 

318 

HOR.  05:002 

318 

PEN.  08:008 

320 

ROC.  02:007 

321 

NBS.  37:002 

322 

MMU.  01:016 

323 

MIN.  07:011 

324 

JHU.  06:007 

325 

1ST.  01:017 

326 

MDU.  13:010 

327 

ROC.  05:022 

328 

CAL.  07:002 

328 

NBS.  42:001 

330 

PRI.  08:012 

331 

PRI.  08:01? 

332 

NBS.  33:001 

333 

NBS.  35:001 

334 

OSU.  06:005 

335 

MMU.  02:001 

336 

NEL.  02:001 

337 

MIN.  23:001 

340 

NBS.  33:002 

342 

ROC.  02:008 

343 

NCU.  03:003 

344 

JHU.  08:006 

345 

COR.  12:008 

346 

RP1. 05:004 

347 

RP1. 15:001 

348 

LOC.  01:003 

348 

WAS.  02:028 

350 

WAS.  02:028 

351 

MDU.  16:003 

351A 

MDU.  16:004 

352 

CAR.  04:018 

353 

DUK.  02:004 

354 

PRI.  18:003 

355 

MIN.  16:001 
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OSR  Control  No.  Index 


AFOSR-TN-57-358 

PRI.  19:004 

357 

BCU.  02:002 

358 

PIT.  02:013 

359 

MDU.  18:002 

360 

NBS.  33:003 

361 

MDU.  11:013 

362 

PRI.  08:014 

363 

MAD.  02:001 

364 

MDU.  02:017 

365 

MDU.  02:018 

366 

ILL.  08:010 

367 

ILL.  08:011 

388 

ILL.  08:012 

369 

PIT.  02:014 

370 

ROC.  04:007 

371 

NYU.  07:003 

373 

PRI.  14:001 

374 

OD1. 01.-002 

375 

NYU.  07:004 

377 

BAY.  01:004 

378 

NYU  11:001 

379 

NYU.  11:002 

380 

NCU.  04.-034 

381 

NCU.  04:035 

382 

WAS.  02:030 

383 

WAS.  02:031 

384 

BRO.  04.-013 

385 

COU.14.-005 

386 

MIT.  06:013 

387 

MDU.  13:011 

388 

PIB.  06:008 

389 

PUR.  03:010 

390 

SYR.  08:002 

391 

MIC.  11:003 

392 

MIT.  28:002 

393 

TEX.  05:01 5 

394 

VRU.  02.-001 

395 

VRU.  01:001 

396 

KAR.  01002 

397 

KAR.  01 003 

398 

MIT.  28.003 

399 

UTA.  02025 

400 

DOC.  01:004 

401 

MIN.  12013 

402 

PIT.  02:015 

403 

ANT  02  005 

404 

HAR.  05002 

405 

LIE.  04:001 

406 

HAR.  05:003 

407 

CO  A.  03.002 

408 

AER.  08001 

409 

NBS.  04 004 

410 

ROC.  02009 

411 

MDU.  03:025 

412 

MDU.  03:026 

413 

MDU.  03:027 

414 

MDU.  03:028 

415 

MDU.  03:029 

416 

MDU  03:030 

417 

MDU  03031 

AFOSR-TN-57-418 

LOC.  01:004 

419 

NYU.  06:025 

420 

YAL.  04019 

421 

IAS.  05:023 

422 

PRF.  01:001 

423 

JHU.  19:004 

424 

MIN.  02:003 

425 

FLA.  02:001 

426 

MDU.  01:003 

427 

FRU.  01:001 

428 

ANT.  03:002 

429 

CIT.  04:004 

430 

COL.  02:006 

431 

TOI.  02:003 

432 

NEU.  02.001 

433 

NEU.  02:002 

434 

NEU.  02:003 

435 

SYR.  04:016 

436 

POM.  01:005 

437 

WAS.  04:023 

438 

WAS.  04:024 

439 

JHU.  08:003 

440 

NCU.  04:036 

441 

ROC.  03:032 

442 

ROC.  03:033 

443 

ROC.  03:034 

444 

ROC.  03:035 

445 

BOS.  02:009 

446 

BOS.  02:010 

447 

YAL.  03:008 

448 

MIT.  05.003 

449 

MIT.  05:004 

450 

MIT.  05:005 

451 

PRI.  10:013 

452 

COR.  05:060 

453 

COR.  05:061 

454 

CWC.  01:001 

455 

CHI.  04:004 

456 

CHI.  04:005 

457 

COR.  05:062 

458 

NAA.  03:001 

459 

MDU.  11:019 

460 

PEN.  03:003 

461 

MIN.  07:012 

462 

PRF.01:012 

463 

PRF.  01:013 

464 

SYR.  08:003 

465 

NOR.  06:001 

466 

ST  A.  21:001 

467 

MDU  16.005 

468 

MDU.  16:006 

469 

VRU.  01:002 

470 

COL.  02:007 

471 

NCU.  01K)  10 

472 

NCU  .  01:011 

473 

NCU. 01:012 

47' 

NCU.  01:013 

47. 

NCU.  01:014 

476 

RP1. 14:001 

477 

RP1. 14:002 

AIR  FORCE  SCIENTIFIC  RESEARCH 


AFOSR-TN-57-478 

RP1. 14:003 

479 

RP1. 14:004 

480 

RP1. 14:005 

481 

RP1. 14:006 

48.2 

DOC.  01:005 

483 

DOC.  01:006 

484 

DOC.  01:007 

485 

COR.  05:063 

486 

UTA.  03:003 

487 

PIT.  02:016 

488 

RUT.  03:002 

489 

CHI.  03:009 

490 

CIT.  15:001 

491 

PAR.  01:001 

492 

PAR.  01:002 

493 

POT.  01:001 

494 

PUR.  10:001 

495 

WIS.  03:009 

496 

ROC  06-901 

497 

RP1. 12:003 

498 

NCU.  04:037 

499 

MDU.  09:055 

501 

JHU.  09:007 

502 

BRO.  01:004 

503 

MSU.  02:002 

504 

COU.  10:020 

505 

MIC.  06:006 

506 

CHI.  08:094 

507 

CAT.  02:002 

508 

PAR.  01:003 

509 

PAR.  02:002 

510 

MIN.  22:001 

511 

TEM.  01:011 

512 

BMB.  02:006 

513 

AER.  06:001 

514 

VRU.  02:002 

515 

CAR  04:020 

516 

MIS.  01:010 

517 

HAR.  10:002 

519 

MIL.  03:001 

520 

PLA.  02:001 

521 

RCA.  01:003 

522 

NCU.  01:015 

523 

NCU.  01:016 

524 

OHU.  01:001 

525 

ROC.  02:010 

526 

RP1.  12:004 

527 

MDU.  11:020 

528 

POT.  01:002 

529 

CEB.  01:002 

530 

BAY.  01  *105 

531 

CHI  12:028 

532 

CAL.  04:007 

533 

STA.  20:001 

534 

STA  20:002 

535 

COU.  06:023 

535 

COR  05:064 

537 

UT.  10:001 

538 

TH11  07.-001 

539 

BRO  13:001 

OSR  Control  No.  Index 


AFOSR-TN-57-540 

MIC.  11:004 

541 

SIT. 01:001 

542 

SCU.  01:004 

544 

DUK.  03:074 

545 

OSU.  08:022 

546 

COA.  01.006 

547 

irr.  09:003 

548 

PRI.  18:001 

549 

MIS.  01:011 

550 

NOR.  06:002 

551 

UTA.  01:012 

552 

MDU.  16:007 

553 

COU.  14:006 

554 

TOl.  01:008 

555 

TOl.  01:009 

556 

TOI.  01:010 

557 

TOl.  01:011 

558 

TOl.  01:012 

559 

NBS.  20:004 

560 

COU.  14:007 

561 

THM.  01:002 

562 

ILL.  18:001 

563 

PRI.  08:015 

564 

NBS.  31:001 

565 

RPL  12:005 

566 

TOl.  01:013 

567 

WAS.  04:025 

568 

AER.  09:001 

569 

RUT.  01:005 

570 

MlD.  01:001 

571 

IAS.  05:024 

572 

MIC.  15:001 

573 

NAA.  05:001 

574 

NBS.  33:004 

575 

MDU.  15:005 

577 

MDU.  10:008 

578 

MDU.  11:021 

579 

NYU.  13:001 

580 

PIB.  09:018 

581 

PIB.  10.004 

582 

NYU.  06:026 

583 

DUK.  04:001 

584 

DUK.  04:002 

585 

PEN.  11:001 

586 

MUF.  02:001 

587 

MUF.  02  002 

588 

BT.  15:001 

589 

VRU.  0’  :P03 

590 

PRF.  f  i:014 

591 

PRF.  01:015 

592 

COU.  10:021 

593 

P13.  09:019 

594 

BRO.  06:003 

595 

BRO.  15:001 

596 

COR.  15:002 

597 

ROC.  05:023 

598 

PIT.  02:017 

599 

MDU.  02:019 

601 

TLX  07:002 

602 

PUR.  07:001 

AIR  FORCE  SCIENTIFIC  RESEARCH 
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OSR  Control  No.  Index 


AFOSR-TN-57-603 

MIN.  02:004 

AFOSR-TN-57-669 

INT.  03002 

604 

COR  13:013 

670 

INT.  03003 

60S 

TRI.  01  .-003 

671 

INT.  03:004 

606 

PEN.  04:006 

072 

PAR.  03003 

607 

LAV.  02:001 

673 

THM.  03:002 

608 

CAL.  94:008 

675 

NYU.  12001 

609 

PIB.  04X10 

676 

BMP.  04:001 

610 

RPL  05:005 

677 

FEA.01O01 

612 

TRG.  02:004 

678 

SYR.  04018 

613 

MIC.  08:002 

679 

NBS.  18:017 

614 

ALF.  02.-001 

680 

MIN.  22:002 

615 

ALF.  02:002 

681 

COR  14002 

616 

MDU.  12:006 

682 

1ST.  01 018 

617 

COR.  07:017 

683 

PAR.  01 004 

618 

MIC.  18:001 

684 

vrr.  01003 

619 

DEL.  01:007 

685 

ROC.  02012 

620 

PEN.  04:007 

686 

AER  07001 

621 

BRO.  06:004 

687 

WAS.  08006 

622 

OSU.  08:023 

688 

PEN.  10:009 

623 

SYR.  04.-017 

689 

MIT.  19002 

624 

err.  03.-005 

690 

MDU.  09:057 

625 

ILL.  06:002 

691 

HAR.  10:001 

626 

err.  05:008 

692 

MIT.  19003 

627 

ILL.  06:003 

693 

CAL.  09:002 

628 

PUR.  03  .-011 

694 

COR  05068 

629 

COR  05.-065 

694 

CAL.  09003 

630 

COR.  05:066 

696 

UTA.  03004 

631 

COR.  05.-067 

697 

arr.oi  oos 

632 

CLH.  01:001 

698 

MDU.  13012 

633 

COR.  14:001 

699 

AER  08002 

634 

ROC.  02011 

700 

SIT.  01 004 

636 

BOS.  02  Kill 

701 

MMU.  02:002 

637 

MDU.  10009 

702 

vrr.  01004 

638 

J  HU.  04:006 

703 

VRU.  02003 

639 

err.  15002 

704 

TAM.  01:011 

640 

COR  07.-018 

705 

NBS  06005 

642 

WAS.  08005 

706 

DUE.  04003 

643 

SYR.  01. -01 7 

707 

DUE.  04004 

644 

WAY.  04:001 

708 

DUE.  04OC5 

645 

PEN.  11002 

709 

VRU.  01 004 

646 

SYR.  01  .-01 8 

710 

COR.  13014 

647 

SYR.  01.-019 

711 

LAV.  01016 

648 

SYR.  01 020 

71* 

PEN.  06033 

649 

SYR  01021 

713 

CAR  04021 

650 

urr.  19001 

714 

PIB.  06009 

651 

MDU.  09056 

715 

RPI.  05006 

652 

PUR.  04  .-003 

716 

COU.  10022 

653 

TUS.  01003 

717 

CAL.  03010 

654 

CHI.  1 5009 

718 

CAL.  03011 

655 

err.  02.009 

719 

CAL.  03012 

656 

ROC.  04008 

710 

CAL.  03013 

657 

MIC.  08003 

721 

CAL.  03014 

658 

CAL.  09001 

723 

CAL.  03015 

659 

srr.01002 

7*3 

CAL.  03016 

660 

TEX.  07003 

724 

CAL.  03017 

661 

JHU.  05003 

725 

CAL.  03018 

665 

MB.  01012 

726 

CAL.  03019 

65b 

ILL.  07.004 

727 

CAL.  03030 

667 

TEM.  02001 

728 

CKL  08.005 

666 

INT.  03001 

729 

NBS  34001 

»  944  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


OSR  Control  No.  Index 


AFOSR-TN- 57-731 

CAL.  18:001 

AFOSR-TN- 57- 7  92 

732 

NAA.  03:002 

793 

733 

CHI.  08:006 

794 

734 

COU.  13:005 

795 

735 

MDU.  13:013 

796 

736 

WAS.  04:026 

797 

737 

MDU.  13:014 

798 

738 

PSU.  05:005 

799 

739 

PSU.  05.006 

800 

740 

ROC.  02:013 

801 

741 

ROC.  02:014 

802 

744 

NBS.  35:002 

745 

PAR.  02:004 

746 

COU.  10:023 

AFOSR-TR-57-1 

747 

ILL.  19:001 

2 

748 

PLA.  02:002 

3 

748a 

PLA.  02:003 

4 

749 

NCU.  04:038 

5 

750 

COR.  05:069 

7 

751 

NCU.  03 :004 

8,  Pt. 

8,  Pt. 

752 

SIT.  01:005 

9 

753 

SIT.  01 :008 

10 

754 

PIB. 04:011 

755 

PIB. 04:012 

11 

756 

PIB. 04:013 

12 

757 

PIB.  04:014 

13 

758 

RPI.  05:007 

14 

759 

COR.  12:010 

14a 

760 

BRO.  04:014 

15 

761 

COR.  12:011 

16 

17 

762 

SOC.  08:002 

18 

763 

IAS.  05:025 

19 

764 

MDU.  01:004 

765 

MDU.  01:005 

20 

766 

PUR.  11:002 

21 

767 

PUR.  11:003 

22 

768 

ILL.  02:005 

23 

769 

CHI.  08:007 

24 

770 

CAL.  09:004 

25 

771 

TEX.  07:004 

26 

27 

772 

JHU.  05:004 

28 

773 

RPI.  07:004 

29 

774 

MDU.  11:022 

775 

COU.  10:024 

30 

776 

CHI.  08:008 

31 

777 

CAL.  02:008 

32 

778 

NCS.  01:001 

33 

779 

COR.  07:019 

34 

780 

OSU.  08:024 

34a 

781 

NOR.  03:005 

35 

36 

782 

err.  09:007 

37 

783 

NOR.  08:001 

38 

784 

NOR.  08:002 

785 

BRO.  08:004 

39 

786 

err.  02:010 

40 

787 

TO!  91:014 

41 

788 

NCU.  01:017 

42 

789 

NCU. 01:018 

43 

790 

HAR.  05:004 

44 

791 

ROC.  05:024 

45 

BRO.  02:002 
MDU.  15:006 
PUR.  05:024 
WAS.  04:027 
ILL.  11:011 
ILL.  11:012 
ILL.  11:013 
WRU.  01:001 
BOS.  04:00! 
INT.  01:006 

INT.  01 :007 


SOC.  07:00! 
ROM.  04:00! 
BIR.  01:001 
RPI.  06:008 
ARK.  01:014 
ANT.  02:006 
TEK.  01:001 
TEK.  01:002 
CAR.  07:002 
PUR.  06:005 

COR.  02:004 
□T.03 :002 
HT.  08:00! 
AIR.  01:001 
AIR.  01:002 
ROC.  01:013 
RPI.  03:008 
HAR.  06:017 
PSU.  09:001 
GOT.  03:001 

FPS.  02:00! 
COL.  01:004 
MIC.  05:004 
SOC.  02:008 

MIT.  16:002 

NAA.  62:001 
BJO.U  1:006 
LOU.  0!  :007 
TH1.  01:001 
TOI.  03:00! 

ILL.  17:006 
HER.  03:001 
MED.  02:003 
MIC.  07 :002 
STA.  07:026 
STA.  07:027 
BAN.  01:006 
PRO.  02:001 
PRO.  02:002 
PSU.  01:009 

T1IB.  04:005 
NBS  29:00! 
GEO.  02:003 
NBS.  24:003 
NH6.24  004 
STA.  10  003 
GHC.  02:001 
HAM  01  002 
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OSR  Control  No.  Index 


-47 

OKA.  02:003 

AFOSR-TN-58-1 

STA.  04:002 

47a 

OKA.  02:004 

2 

STA.  04:003 

48 

HT.  05:003 

3 

PR1. 04:020 

49 

CIT. 06:006 

4 

TEX.  02:013 

'0 

RP1. 11:001 

5 

PIB.  12:001 

51 

CIT.  04:003 

6 

TEX.  02:014 

52 

TH1. 02:001 

7 

POT.  01:003 

53 

ZWI.  01:002 

8 

FRU.  01:003 

54 

INN.  02:002 

9 

COU.  06:025 

55 

YAL.  03:009 

10 

10W.  04:001 

56 

YAL.  03:010 

11 

CIT.  09:008 

57 

HAM.  03:002 

12 

COR.  15:003 

58 

MPP.  01:003 

13 

CHI.  16:002 

59 

NbS.  40:001 

14 

TEM.  01:013 

60 

RP1. 10:001 

15 

BRO.  17:001 

61 

DET.  01:003 

16 

NOR.  05:002 

62 

OSU.  18:001 

17 

RPI.  12:007 

63 

PAC.  01:001 

18 

AER.  11:001 

64 

MIN. 09:011 

19 

PIB.  05:009 

65 

MRT.  01:001 

20 

HT.  10:003 

66 

TUS.  01:004 

21 

MIC.  12:004 

67 

PRF.  02:005 

22 

TOR.  01:010 

68 

BOS.  02:012 

23 

CIT.  02:011 

69 

COR.  02:005 

24 

COU.  10:027 

70 

AER.  07:002 

25 

MDU.  12:012 

71 

MIT.  20:001 

26 

CHI.  04:006 

72 

GOT.  03 .002 

27 

UTA.  01:016 

73 

GOT.  04:001 

28 

UTA.  01:017 

74 

P1B.  04:015 

29 

PIB.  09:026 

75 

THM.  02:001 

30 

YAL.  04:020 

76 

C1P.  01:001 

21 

JHU.  13:009 

76a 

C1P.  01:002 

32 

LEH.  01:005 

78 

OSU.  11:001 

33 

NCU.  04:040 

78a 

OSU.  11:002 

34 

FRA.  05:004 

79 

ARD.  01:009 

35 

ROC.  04:009 

81 

APS.  01:001 

36 

NOR.  03:007 

82 

MIN.  13:002 

37 

CLA.  05:001 

83 

GRC.  01:002 

38 

HOR.  06:001 

84 

RPI.  15:002 

39 

TEX.  04:039 

85 

HT.  06:004 

40 

MUO.  01:003 

83 

HOR.  05:003 

41 

COR.  14:003 

87 

PSY  01:001 

42 

FLU.  02:001 

88 

SYR.  01:022 

43 

WAU  02:003 

89 

CHI  18:001 

44 

NAA.  05:002 

90 

NYU  02:010 

45 

GEB  01:003 

91 

TUS.  01:005 

46 

STA.  03:043 

92 

ILL.  10:002 

47 

1EN.  02:001 

33 

NYU.  04:002 

48 

PUR.  04:004 

94 

NBS.  27 :002 

49 

TEX.  06:001 

95 

OSU  10:001 

50 

TEX.  06:002 

90 

KAR.  01:004 

51 

PIB  06:011 

97 

GNV  .  01:001 

52 

BRO.  10:001 

98 

BRO.  06:005 

53 

BRO  10  002 

99 

1ST.  01:019 

54 

ROC  03:038 

100 

NAT.  02:001 

55 

SMI.  01:002 

56 

HOC  04:010 

57 

PCR  07:002 

58 

NOR.  03  008 

59 

V.Al  02:004 

JO 

NCI  01:019 
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AFOSR-TN- 58-61 
62 

63 

64 

65 

66 

67 

68 

69 

70 


NBS.  33:005 
NAA.  04:001 
POT.  01:004 
PIT.  02:022 
UTA.  01:018 
MMU.  02:003 
MMU.  02:004 
MMU.  02:005 
CHI.  08:009 
NYU,  05:004 

CHI.  13:009 
COR.  12:012 
TEX.  04:040 
TEX.  02:015 
ILL.  16:001 
ILL.  07:007 
RP1. 13:003 
NCU.  04:041 
HAR.  05:006 
HAR.  05:007 

VRU.  03:001 
UPP.  03:008 
PEN.  09:008 
MDU.  13:018 
PUR.  06:006 
PIB.  05:010 
COA.  01:008 
JHU.  05:007 
CDC.  03:006 
STA.  06:004 

CHI.  08:010 
COR.  13:016 
DEL  02:001 
PHI.  17:001 
ILL.  11:014 
COR.  08:017 
BAT.  02:004 
PIT. '12:023 
CAL.  04:010 
FRE.  04:001 

COU.  20:003 
COU.  20:004 
MDU  15.007 
PRO.  01:003 
NYU.  11:003 
BR1  01:005 
BRIO  1:006 
BR1. 01:007 
CHI.  13:010 
RCS.  01 :002 

COU.  13:006 
C1T.  05:009 
MIT,  06:014 
PRF.  02:006 
PRK.  02:007 
WAY  06:001 
PEN.  03:004 
LOU.  02:001 
FEA  01:002 
UTA  01:019 


AFOSR-TN- 58 -122 

123 

124 

125 

126 

127 

128 

129 

130 

131 


OSR  Control  No.  Index 


TAM.  01:013 
STA.  03:044 
ILL.  08:015 
OSU.  09:006 
RP1. 07:005 
PIB.  12:002 
PIB. 12:003 
PLA.  01:001 
NBS.  35:003 
MIT.  21:001 

WAS.  04:029 
DUK.  03:083 
DUK.  03:084 
NEC.  01:001 
STA.  03:045 
STA.  03:046 
TEX.  05:019 
NYU.  09:002 
NRL.  03:001 
NCU.  0-:-042 

IAS.  05:028 
NCU.  04:043 
NOR.  02:006 
NOR.  02:007 
PRI.  17:002 
STR.  02:002 
STR.  03:001 
CHI.  13:011 
RP1.  12:008 
CLA.  05:002 

MUF.  03:003 
LOU.  03:003 
MAD.  01:005 
COU.  06:026 
MDU.  08:012 
JHU.  06:008 
ILL.  03:002 
MIN.  02:005 
STA.  15:001 
PUR.  02:004 

NBS.  11:004 
MDU.  09:063 
THM.  03:003 
PAR.  01:005 
WEI.  01:002 
PAL.  01:001 
CRK.  02:001 
CRK.  01:001 
RP1.  07:006 
MIC  18:002 

PIB.  12:004 
NAA.  03:004 
WAS.  02:032 
WAS.  02:033 
WAS  02:034 
CHI.  08:011 
PEN  03:005 
UTA.  01:020 
UTA.  01:021 
MIT  23:002 


»  947  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


OSR  Control  No  Index 


AFOSR-TN-  58-186 

MDU.  13:019 

AFOSR-TN- 58-250 

CAR.  09:001 

187 

ST  A.  03:047 

251 

ILL.  02:008 

188 

PUR.  03:017 

252 

RUT.  04:001 

189 

PUR.  03:018 

253 

ROC.  02:016 

190 

DOC.  01:008 

254 

NAA.  05:003 

191 

WAS.  08:011 

255 

PIB.  05:011 

192 

TEX.  05:020 

257 

NCU.  05:024 

194 

MIT.  22:002 

258 

KEN.  01:002 

195 

ILL.  11:015 

259 

CRK.  01:003 

197 

MDU.  09:064 

260 

COR.  13:017 

198 

MDU.  01:006 

281 

MDU.  09:085 

199 

PRF.  02:008 

282 

AER.  11:003 

200 

VRU.  01:005 

268 

SYR.  04:021 

201 

COR.  05:072 

287 

MDU.  02:020 

202 

PUR.  04:005 

268 

NYU.  11:004 

203 

PRI.  13:001 

269 

NYU.  11:005 

204 

WAU.  04:001 

270 

NYU.  11:006 

205 

SCU.  01:007 

271 

MDU.  15:008 

206 

MIN.  20:001 

272 

CHI.  13:012 

207 

COR.  14:004 

273 

PRI.  14:002 

208 

1ST.  02:001 

274 

DUK.  03:085 

209 

HEB.  01:001 

275 

PRF.  02:009 

210 

HEB.  01:002 

278 

SYR.  04:022 

211 

CRK.  01:002 

277 

MDU.  13:020 

212 

MED.  03:001 

278 

MDU.  13:021 

213 

POT.  01:005 

279 

WAS.  08:012 

214 

PAR.  01:006 

280 

PIT.  05:001 

215 

MDU.  11:026 

281 

RP1. 13:004 

216 

LON.  01:001 

282 

PUR.  06:007 

217 

PSU.  07:029 

283 

CAL.  15:001 

218 

CIT.  15,003 

284 

COR.  08:007 

219 

PSU.  07:030 

285 

PIB.  02:003 

220 

UTA.  04:001 

288 

ROC.  05:025 

221 

MIN.  14:001 

287 

MSU.  02:003 

222 

V.  AS  04:030 

288 

MIC.  21:001 

223 

AER.  08:004 

289 

COL.  06:001 

224 

TEK.  02:001 

290 

NCU.  04:045 

225 

ATH  01:001 

291 

OSU.  12:001 

226 

MIC  08:004 

292 

HOR.  04:004 

227 

LON.  02:001 

293 

err.  09:009 

228 

COU.  18:001 

294 

RCS.  01:003 

229 

AER.  11*02 

295 

DUB.  01 4)01 

230 

LEY.  02:003 

296 

DUB.  01:002 

231 

LEY.  02:004 

297 

TEX.  07:006 

232 

LEY.  02:005 

299 

ILL  16:002 

233 

LEY.  02:006 

300 

OSU  08:026 

234 

YAL.  09:004 

301 

PRI.  04:021 

235 

YAL  09:005 

302 

MIT.  06.015 

236 

MPS.  03001 

303 

PIB.  13:001 

237 

POL  01:025 

304 

MDU  18:004 

238 

POL.  01 026 

306 

CAL  03:024 

239 

LIT.  01:002 

307 

CAL  03:025 

242 

NCU  04:044 

308 

CAL.  03:026 

243 

NCU.  05:023 

309 

CAL.  03:027 

244 

SIT.  01  008 

310 

CAL  03:028 

245 

KSU  01:001 

311 

CAL  03:029 

246 

PUH  04  006 

312 

TO!.  01:015 

247 

ERE  04  .002 

313 

CHI  04:007 

248 

DET.  01:004 

314 

HEN  03:006 

249 

NCU  02:006 

315 

CAL  09:006 

AIR  FORCE  SCIENTIFIC  RESEARCH 


AFOSR-TN- 58-316 

317 

318 

319 

320 

321 

323 

324 

325 

326 


COU.  10:028 
PIB.  09:027 
MIN.  12:015 
KAR.  04:002 
POT.  01:006 
POT.  01:007 
COU.  10:029 
PRI.  08:016 
AER.  11:004 
FEA.  01:003 

OHU.  01:002 
PRF.  01:018 
PSU.  07:011 
PSU.  07:012 
GIT.  03:003 
WAS.  08:013 
RPI.  08:001 
COR.  12:013 
MIT.  29:001 
MIN.  07:014 

juL-«T.  12:013 
TOR.  02:001 
ALA.  01:002 
WAS.  08:014 
CHI.  04:008 
SOC.  05:002 
BOS.  03:005 
BOS.  03:006 
OSU.  17:001 
TEX.  07:007 

WAS.  08:015 
CEX.  01:001 
LIE.  03:001 
DUK.  03:086 
DUK.  03:087 
DJK.  03:088 
SIT.  01  *09 
1£N.  02:002 
IEN.  02:003 
IEN.  02:004 

TOR.  02*02 
TOR.  02:003 
TOR.  02:004 
THM.  03:004 
IAS.  05:029 
SCU.  01:008 
DOC.  01:009 
DOC. 01*10 
DOC. 01*11 
ILL.  18*02 

NOR  10:001 
ROC  05:023 
OSU.  08*27 
MDU  13:022 
MIN.  16:001 
SYR  04:023 
ROC  02*17 
BCU.  03:001 
UCU.  03:002 
BCU  03:003 


OSR  Control  No.  Inde: 

■379 

BCU.  03:004 

380 

PIT.  05:002 

581 

OKA  01:004 

332 

OSU.  12:002 

383 

CAL.  16*01 

384 

CAL.  16*02 

385 

CAR.  08:008 

386 

PAR.  01:007 

387 

TEA.  01  *01 

388 

TIL.  01:001 

389 

COR.  05:073 

390 

MDU.  02:021 

391 

MDU.  02  *22 

392 

WAS.  04:031 

393 

HAR.  05:008 

394 

HAR.  05:009 

395 

HAR.  05:010 

396 

PUR.  02:005 

397 

LSU.01:004 

398 

MDU.  19:001 

399 

PRI.  20:001 

400 

PRI.  20:002 

401 

HEB.  01  *03 

402 

YAL  04:021 

403 

RPi.  09:001 

404 

SOC.  05:003 

405 

FRL  04:022 

407 

R'JT.  03:005 

408 

1ST.  02:002 

409 

BRO.  05*11 

410 

STA.  03:048 

411 

STA.  03:049 

412 

STA.  03:050 

413 

COL  02*10 

414 

SUN.  01  *01 

415 

SUN.  01:002 

416 

SUN.  01:003 

417 

HAR.  05:011 

418 

MDU.  19:002 

419 

MDU.  10:003 

420 

WAS.  08:016 

421 

CAR.  09:002 

422 

NYU.  08:001 

423 

PIB.  05:012 

424 

PIB.  05:013 

425 

KAR.  01  *10 

426 

KAR.  04:003 

427 

MDU.  11*27 

427  a 

MDU.  11:028 

428 

SOC.  06*01 

429 

CAL  07:006 

430 

COP.  01:002 

431 

IAS  05:030 

432 

WAS  02:035 

433 

LSU.  01  *05 

434 

CAL.  02:009 

435 

BRO  05:012 

436 

srr.  01*10 

437 

AVC.01.001 

438 

A  VC.  01:002 

AIR  FORCE  SCIENTIFIC  RESEARCH 


OSR  Control  No.  Index 


AFOSR-TN-58-439 

440 

441 
44?. 

443 

444 

445 

446 

447 

448 

449 

450 

451 

452 

453 

454 

456 

457 

458 

459 

460 

461 

462 

463 

464 

465 

466 

467 

468 

469 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 

480 

481 

482 

483 

484 

485 

487 

488 

489 

490 

491 

492 

493 

494 

495 

496 

497 

498 

499 

500 


AVC.  01:003 
MIN.  17:001 
MIN.  17:002 
MIN.  17:003 
MIT.  17:002 
MDU.  12:014 
'WRU.  02:001 
MDU.  16:011 
BRO.  10:003 
RP1. 05:009 


A  POSR-  TN-  58-501 

503 

504 

505 

506 

507 

508 

509 

510 

511 


WRU.  02:002 
MUF.  03:004 
MUF.  03:005 
MMU.  02:006 
MMU.  02:007 
MDU.  13:023 
OSU.  08:029 
BRU.  01:003 
BRU.  01 :004 
BRU.  0:  :005 


RFI.  09:002 
VRU.  01. -006 
WAY.  04:002 
WAS.  05:005 
OSU.  08:028 
TIH.  03:002 
MDU.  09:066 
MIC.  15:002 
MIN.  18.002 
CAR.  09:003 


512 

513 

514 

515 

516 

517 

518 

519 

520 

521 


BRO.  12:003 
ROC.  04:011 
NBS  42:002 
f:  02:007 
MIL.  04:001 
UTA.  01 :0?2 
OKA.  04:001 
OKA.  04:002 
RPI.  09:003 
MIN.  05:002 


COU.  20:005 
COU.  20:006 
CIT.  02:012 
COU.  21:001 
CHI.  20:001 
KAR.  03.-001 
WRU.  03:001 
PRI.  09:041 
COR.  01:014 
JHU.  04:009 


522 

523 
523a 

524 

525 
52b 

527 

528 

529 

530 


RPI.  05:010 
NBS.  35:004 
NBS.  35:005 
ARA.  01:001 
MIN.  14:002 
MIN.  05:003 
TOI.  01:017 
COR.  01:015 
ROC. 02:018 
POD.  01:001 


PRI.  10:014 
PRI.  10:015 
MSU.  02:004 
COR.  07:021 
PIT.  05:003 
STR.  03:002 
STA.  03:051 
FLA.  01. -007 
TOI.  01:016 
FLU.  02:002 


531 

533 

534 

535 

536 

537 

539 

540 

541 

542 


WAS.  08:018 
COR.  05:077 
COR.  05:078 
MIN.  16:002 
STA.  03  052 
MIL.  02:001 
HRH.  01 :001 
HRH.  01:002 
HRH.  01:003 
OHU.  01.-003 


IOV.02.-001 
LOV.  02.-002 
LOV.  02.003 
LOV.  02004 
NCU.  04046 

MIC.  16:001 

MID.  01:002 
MIC.  15003 
COR.  05074 
COR.  05075 


543 

544 

545 

546 

547 

548 

549 

550 

551 

552 


HEB.  02:001 
HEB.  02:002 
ROC.  04:012 
ILL.  19:002 
SIT.  01 :011 
MDU.  01 :007 
NCU.  04:047 
NCU.  04:048 
NCU.  04  0  49 
WAS.  07:001 


COR  05076 
NYU.  10002 
NYU.  10003 
ILL.  21003 
ILL.  21 004 
WAS.  08017 
MSU.G1O01 
V1T.  01.005 
PRI.  20003 
Am.  01005 


553 

554 

555 

556 

557 

558 

559 

560 

562 

563 


NCU.  04.050 
NCU  04:051 
COU  10030 
COU.  10031 
CAL.  13:002 
MDU.  09:067 
ILL.  03  003 
STA.  09005 
STA.  09006 
CIT.  14003 


'  950 


AIR  FORCE  SCIENTIFIC  RESEARCH 


AFOSR-TN-58-  564 

PIS.  02:001 

565 

PRI.  10:016 

566 

MDU.  20:001 

567 

MIN.  02:006 

568 

MDU.  20:002 

569 

err.  02:013 

570 

OSU.  06:006 

571 

WF  J.  01:002 

572 

NCS.  01:002 

573 

CHI.  20:002 

574 

CHI.  2G:003 

575 

WRU.  02:003 

576 

PUR.  10:002 

577 

PUR  10:003 

578 

JHU.  21:001 

579 

JHU.  21.-002 

580 

MIT.  15:001 

581 

PRI.  04:023 

582 

TOR.  01  dill 

583 

SOC.  05:004 

584 

PUR.  03:019 

585 

CAL.  09.-007 

586 

CRK.  02:002 

587 

LAV.  01:019 

588 

ROC.  02:019 

589 

ILL.  03:004 

590 

CAL.  084)01 

591 

ROC.  02:020 

592 

STR.  03:003 

593 

HOR  0?:0CI 

594 

HOR  06:003 

595 

MIT.  19:004 

596 

BT.  13.-001 

597 

STA.  03:053 

598 

NCU.  024)07 

599 

NCU.  02:006 

600 

CAL.  09.4)06 

601 

FLA.  024)02 

602 

SCU.  024)01 

603 

FLA.  01.4)06 

604 

RC8.  014)04 

605 

PLA.  02:005 

606 

TEM.  01:014 

607 

WAT.  05:002 

608 

NCU.  044)52 

609 

NCU.  044)53 

610 

NOR  094)01 

611 

WAY.  064)02 

612 

WAS.  044)32 

613 

CAL.  044)11 

615 

ROC.  044)13 

616 

COA.  054)01 

617 

AER.  064)02 

616 

PRF.  024)10 

619 

SCU.  014)09 

620 

BRO.  05.-013 

621 

NYU.  054)05 

622 

PUR.  034)20 

624 

RPI.  094)04 

825 


BRO.  04:015 


AFOSR-TN- 58-626 

627 

628 

629 

630 

631 

632 

633 

634 

635 

636 

637 

638 

639 

640 

641 

642 

643 

644 

645 

64S 

647 

648 

649 

650 

651 

652 

653 

654 

655 

656 

657 

659 

660 
661 
662 

663 

664 

665 

666 

667 

666 

669 

670 

671 

672 

673 

674 

675 

676 

677 

676 

679 

680 
681 
682 
663 
684 
665 
686 


OSR  Control  No.  Index 


MIT.  25:001 
MDU.  12:015 
PIB.  12:005 
RPI.  07:007 
MDU.  16:012 
MDU.  16:013 
MDU.  16:014 
MDU.  16:015 
CRK.  02:003 
MBS.  05:006 

NB3. 35:007 
STA.  15.008 
STA.  15:003 
IQS.  01:001 
POT.  01:008 
BAT.  03:001 
COR.  08:018 
WAY.  07:001 
nr.  13:002 
PIT.  05:004 

PSU.  05:013 
FRE.  04:003 
FRE.  04:004 
PRL  04:024 
SOC.  08:003 
FRE.  04:005 
FRE.  04:008 
ANS.  01:005 
OXF.  02:001 
err.  02:014 

MIC.  15:004 
CAL.  09:009 
NCU.  03:005 
NYU.  14:001 
PIT.  05:005 
BRO. !  64)02 
BRO.  16:603 
BRO.  16:004 

CAL.  04:012 
WAS.  06:019 

BCU.  02:009 
BCU.  02:010 
TEX.  05:021 
ROC.  03:039 
HEB.  01:005 
HEB.  01:006 
HEB  01:007 
HEB.  01:008 
1ST.  01:024 
1ST  01:025 

UPP.  01:001 
STA.  03:054 
CAL  04:013 
COR  07:022 
PIT.  05:006 
COU.  14:008 
TEX.  05:022 

AVC.  01:004 
PUR.  04:007 
WIS.  06  001 


AIR  FORCE  SCIENTIFIC  RESEARCH 


OSR  Control  No.  Index 


AFOSR-TN-58-887 

COR.  14:005 

AFOSR-TN-56-746 

HT.  12:001 

688 

MDU.  15:009 

749 

NYU.  14:002 

889 

MIN.  12:016 

750,  v.  1 

IAS.  10:001 

690 

ILL.  19:003 

750,  v.  2 

IAS.  10:002 

691 

NAA.  06:001 

750a 

IAS.  10:003 

692 

NYU.  15:001 

751 

IEN.  02:006 

693 

NYU.  15:002 

752 

BRO.  05:014 

694 

COU.  20:007 

753 

MDU.  21:001 

695 

COR.  15:004 

754 

UTA.  03:005 

696 

COU.  20:006 

755 

COR.  07:023 

697 

CHI.  04:009 

756 

CHI.  03:015 

696 

WAY.  05:003 

757 

BRO.  05:015 

699 

NCU.  06:001 

758 

WAS.  06:020 

700 

MDU.  19:004 

759 

MAS.  01:002 

701 

HAR.  05:012 

760 

PIB.  12:008 

702 

ALA.  01:003 

781 

TEX.  06:003 

703 

HAR.  05:013 

762 

COL.  05:001 

704 

VRU.  02:004 

763 

PRI.  06:017 

705 

VRU.  02:005 

764 

CAL.  11:001 

706 

HAR.  05:024 

765 

WRU.  02:004 

707 

HAR.  05:015 

766 

WRU.  02:005 

706 

HAR.  05:016 

767 

DUK.  02:005 

70s 

LSU.  01:006 

768 

VRU.  02:006 

710 

LSU.  01:007 

769 

MED.  03:002 

711 

PRI.  04:025 

770 

INT.  03:005 

712 

SOC.  06:004 

771 

SCU.  03:003 

713 

BRO.  04:016 

772 

WAU.  05:002 

714 

BRO.  04:017 

773 

RP1. 12:010 

715 

PIB. 12:006 

774 

TOl.  01:019 

716 

COA.  01:009 

775 

MDU.  13:024 

717 

PIB.  12:007 

776 

DUK.  02:006 

716 

RP1. 05:011 

777 

INU.  01:001 

719 

ORS.  01:001 

778 

INU.  01:002 

720 

ORS.  01:002 

779 

DET.  01:005 

721 

HAR.  10:003 

780 

COR.  07:024 

722 

TEN.  01:003 

781 

COR.  17:001 

723 

TOl.  01:016 

782 

NBS.  31:002 

724 

CAL.  17:001 

783 

STA.  03:055 

725 

CAR.  06:009 

784 

FLA  02:003 

726 

COU.  10:032 

785 

err.  15:006 

727 

err.  15:004 

786 

MIN.  07:015 

726 

err.  15:005 

787 

MIT.  26:001 

729 

DUK.  03  $89 

788 

MDU.  21:002 

730 

YAL.  04:022 

799 

ARA.  01:002 

731 

COU.  13:007 

790 

PLA.  03:001 

732 

BRO.  04:016 

791 

PLA.  03:002 

73J 

ST  A.  13:001 

792 

PLA.  03:003 

734 

vrr  01:006 

793 

KAR.  04.-004 

735 

vrr.  01:007 

794 

LAV.  01:020 

736 

RP1. 12:009 

795 

BRO.  16:005 

737 

NYU.  08:002 

797 

VRU.  02:007 

778 

MIC.  15:005 

799 

MDU.  01:006 

739 

LSU.  01:008 

800 

COU.  06:02? 

740 

LSU.  01:009 

803 

POM.  02:001 

741 

LSU  014)10 

804 

WAS.  08.-021 

742 

CHI.  03.-014 

805 

WIS.  06:002 

743 

ILL.  08:016 

806 

W1S.  06:003 

744 

PRI  17:003 

807 

LON.  01:002 

7*6 

IEN  02.4)05 

808 

COU.  06:028 

747 

BMB.  02:007 

809 

COU.  06:029 

»  J 52  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


AFOSR-TN- 58-810 

TEM.  01:015 

811 

NOT.  02:001 

812 

INT.  03:006 

813 

CAL.  04:014 

814 

WAU.  02:005 

815 

LIE.  03:002 

816a 

MDU.  16:016 

816b 

MDU.  16:017 

816c 

MDU.  16:018 

817 

YAL.  04:G23 

818 

CAL.  07:007 

819 

STA.  03:056 

820 

SYR.  04:024 

821 

Cl  T.  15:007 

822 

PRI.  14:003 

823 

PRI.  14:004 

824 

ARA.  01:003 

825 

CAL.  04:01 5 

826 

OSU.  07:005 

827 

ILL.  07:008 

828 

ILL.  02:008 

829 

WAS.  08:022 

830 

STA.  03:057 

831 

STA.  03:058 

832 

STA.  05:059 

833 

STA.  03:060 

834 

MIT.  22:003 

835 

ILL.  14:007 

836 

PIB.  07:008 

837 

PIB.  05:014 

838 

PIB.  05:015 

839 

PRI.  04:026 

840 

OSU.  08:030 

841 

PRI.  04:027 

842 

CAL.  10:001 

843 

SOC.  04:005 

844 

PUR.  08:002 

845 

ROC.  02:021 

846 

ROC.  02:022 

847 

ROC.  02:023 

848 

ROC.  02:021 

849 

KEN.  02:003 

850 

NCU.  06:002 

850a 

NCU.  06:003 

851 

MDU.  01:009 

852 

ILL.  08:017 

853 

ILL.  14:008 

854 

WAU.  04:002 

855 

JHU  06:009 

850 

STA.  14:001 

857 

STA.  14:002 

858 

PUR.  03:021 

859 

STA.  16:001 

860 

TOR.  02:005 

861 

TOR.  02:006 

862 

RU.  01:001 

863 

MDU.  10:013 

864 

MDU  10:014 

865 

W  AS  08  13 

866 

V.  AS.  08  024 

AFOSR-TN-58-867 

868 

869 

870 

871 

872 

873 

874 

875 
877 


OSR  Control  No.  Index 


PUR.  07:003 
PUR.  07:004 
FE  A.  01:004 
DUK.  03:090 
NYU.  16:001 
TEX.  06:004 
NOR.  06:003 
PEN.  03:607 
LOU.  03:004 
OKA.  04:003 

UPP.  04:001 
UPP.  04:002 
UPP.  04:003 
THM.  03:005 
HEB.  02:003 
CRK.  01:004 
SYR.  01:023 
ROC.  10:001 
MIC.  08:005 
MIN.  20:002 

MIN.  20:003 
SYR.  91:024 
COU.  10:033 
UT.  12:002 
OT.  12:003 
DT.  12:004 
PIB.  12:009 
PRI.  04  :028 
PIB.  15:001 
PIB.  15:002 

FEA.  01:005 
KEN.  01:003 
COR.  14:006 
COR.  14:007 
ROM.  02:004 
TOR.  01:012 
COU.  04:003 
YAL.  04:024 
COU.  10:034 
err.  13:003 

GIT.  03:004 
ALF.  02:003 
ALF.  02:004 
NOR.  03:009 
BRO.  12:004 
MIC.  21:002 
RIC.  02:002 
BAT.  03:002 
ROC  11:001 
ROC  11:002 

HEB  02:004 
HEB.  02:005 
PUR  03:022 
CAR.  09:004 
NYU.  08:003 
GTU.  01:001 
PIB.  16:001 
MDU.  13:025 

err  15:008 

CIT.  15:009 
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AFOSR-TN-58-1051 

1052 

1053 

1054 

1055 

1056 

1057 

1058 

1059 

1060 


PIB.  14:001 
RUT.  03:006 
CIT.  14:004 
PIB.  02:004 
LAS.  11:001 
BRM.  01:001 
COA.  02:002 
MIT.  22:004 
TRI.  01:004 
MIN.  02:007 

CAL.  18:002 
STA.  17:001 
YAL.  04:025 
BRO.  15:004 
err.  03:007 
OSL.  01:001 
ROC.  02:026 
COR.  12:015 
PIB.  05:016 
LAV.  01:021 

MUO.  01:004 
PIB.  13:002 
MDU.  19:005 
PIB.  13:003 
CHI.  17:001 
PRI.  17:004 
UPP.  04:004 
UPP.  04:005 

err.  09:010 

ACR.  01:001 

AVC.  01:006 
ACR.  01:002 
NOR.  03:011 
CAL.  09:011 
MIN.  19:001 
HAR.  05:021 
MIN.  19:002 
LEH.  02:003 
THM.  03:006 
UPP.  02 .003 

IEN.  02:007 
PRI.  16:002 
NYU.  05:006 
OSU.  12:003 
IEN.  01:001 
SOC.  03:003 
WAU  02:008 
NEU.  01 :001 
NEU.  01:002 
NEU  01:003 

NEU.  01:004 
NEU.  01:005 
NEU.  01:006 
NEU.  01:007 
NEU.  01:008 
NEU  01:009 
NEU.  01:010 
NEU  01.011 
NEU. 01:012 
NEU.  01:013 


AFOSR-TN-58-1112 

1113 

1114 

1115 

1116 

1117 

1118 

1119 

1120 
1121 


APOSR-TR-58-1 

2 

5 

6 

7 

8 
9 

10 

11 

12 


OSR  Control  No.  Index 


NEU.  01:014 
NEU.  01 :015 
NEU.  01:016 
NEU.  01:017 
NEU.  01:018 
NEU.  01:019 
NEU.  01:020 
NEU.  01:021 
NEU.  01 .022 
NEU.  01:023 

NEU.  01:024 
MDU.  17:002 
RP1. 05:013 
PRI.  16:003 
OSU.  08:031 
PRI.  16:004 
ROC.  02:027 
PLA.  05:001 
SOC.  03:004 
ROM.  02:006 

CAL.  16:003 
RP1. 13:006 
ILL.  19:004 
PSU.  05:014 
DTM.  01:001 


MZH.  01:001 
AMS.  03:001 
FRE.  03:006 
MIT.  07:003 
GOT.  02:001 
COA.  03:004 
EAT.  02:005 
BAT.  01:003 
DUK.  04:006 
PIB.  06:012 

SYR.  02:009 
LIT.  01:003 
SYR.  03:011 
HIL.  01:001 
BEL.  01:003 
MOR.  01:001 
NAT.  01 :002 
TEX.  02:010 
NOR.  04:001 
RP1. 14:037 

COP.  01 :003 
COP.  01 :004 
UPP.  03:009 
UPP.  03:010 
INT.  02:001 
001.03:001 
COU.  10:035 
ESC  .  02:001 
ESC.  02:002 
ESC.  02:003 
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OSR  Control  No.  Index 


AFOSR-TR-58-33 

ESC.  02:004 

AFOSR-TR- 58-94 

EXP.  01:002 

34 

ESC.  02:005 

95 

MIC.  14:001 

35 

ESC.  02:006 

96 

JHU.  17:004 

36 

PRO.  03:001 

97 

POL.  01:027 

37 

MIL.  03:003 

98 

MUF.  03:006 

38 

CGT.  01:001 

99 

COL.  02:011 

39 

PIB.  09:028 

100 

ROC.  04:014 

40 

MAR.  02:002 

101 

JHU.  08:004 

41 

CHI.  10:008 

102 

CAL.  14:001 

42 

LEY.  02:007 

103 

CHI.  19:001 

43 

001.01:003 

104 

TEX.  08:001 

44 

MIC.  19:001 

105 

ROC.  05:027 

45,  v.  1 

ANS.  01:006 

106 

ATL.  02:001 

45,  v.  2 

ANS.  01:007 

107 

UTA.  01:023 

46 

PIT. 02:024 

108 

vrr.oi-.oo8 

47 

PUR.  06:008 

109 

NAA.  02:004 

48 

CLA.  04:006 

no 

WEI.  01:003 

49 

nr.  11:001 

111 

HEB.  01:009 

50 

ILL.  11:016 

112 

TOl.  01:020 

51 

WAU.  03:013 

113 

NOL.  01:002 

52 

MDU.  08:013 

114 

AIR.  01:007 

53 

MDU.  18:005 

115 

MDU.  11:029 

55 

PRO.  03:002 

117 

MIL.  02:002 

56 

TOl.  02:004 

118 

SYR.  13:001 

57 

ILL.  12:007 

119 

AER.  10:001 

58 

LOV.  02:005 

120 

BRO.  08:005 

59 

OSU.  09:007 

121 

ILL.  07:009 

60 

RP1. 02:002 

122 

PAC.  01:002 

61 

IEN.  01:002 

123 

COU.  17:007 

62 

PUR.  05:025 

124 

BRO.  13:003 

63 

SCU.  04:001 

125 

AIR.  01.008 

64 

MIN.  21:001 

126 

PIB.  11:001 

65 

PUR.  02  .-006 

127 

CDC.  03-007 

66 

CIN.  02:002 

128 

MUF.  03:007 

67 

ILL.  13:004 

129 

ILL.  02:009 

68 

IEN.  01:003 

130 

MDU.  10:015 

69 

PIB.  07:009 

131 

MIT.  13:001 

70 

SYR.  12:002 

132 

PRO.  01:004 

71 

AIR.  01:006 

133 

OSU.  13:001 

72 

JHU.  1 1  .-002 

134 

IEN.  02:008 

73 

HOR.  03:001 

135a,  b.  c 

SFE.  01:001 

74 

WAS.  03:008 

136 

ILL.  14:009 

75 

MIC.  20:001 

137 

CHI.  03:016 

76 

PRO.  04:002 

138 

ILL.  02:010 

77 

SOC  04:006 

139 

BRO.  12:005 

78 

COU.  08:002 

140 

TEM.  02:004 

79 

OHU.  01:004 

142 

MUF.  01.008 

80 

NYU.  06:027 

143 

BRI.  01:008 

81 

NAA.  05.-004 

144 

CWC.  01:002 

82 

OSU.  03:024 

145 

SOC.  05:005 

84 

IIT.  09:004 

146 

ILL.  05:004 

85 

CHI.  04:010 

147 

MDU.  02:024 

86 

PR  F.  03:001 

148 

NYU .  1 1 :007 

87 

FPS.  01:001 

149 

SYR  04:026 

88 

IRS.  01  .-001 

150 

PEN.  10:010 

89 

err.  08.010 

151 

SYR.  07:002 

90 

NOA.  01.-002 

152 

NCU  02:009 

91 

BJR.01.-001 

154 

PUR.  04:009 

92 

COR  02:009 

156 

RPI.  16:001 

93 

WES  01:002 

157 

»  956  < 

GEN  02:001 

•  •  • 

• 

•  • 

•  •  •  • 

•  • 
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Refer  to  Code  Number  Index,  pages  901;  1095  for  page  location 


Author  Index 


Abbott,  D.  E. 

ST  A.  15:003 
Abbott,  R.  C. 

SYR.  11:001 
Aboav,  D.  A. 

PAL.  01:001 
Abraham,  J.  H. 

AER.  08:002 
Abrahams,  E. 

RUT.  03:013 
Abramson,  E.  A. 

PEN.  08:008 
Abramson,  N.  M. 

STA.  06:057,  069 
Acha,  A.  de 

MAD.  01:011 

Acrlvos,  J.  L.  V.  see  also  Vivo,  J.  L. 

MIN.  12:014 
Adam,  F.  C. 

WAS.  04:026,  029;  WAU.  01:024 
Adams,  E.  W. 

CAR.  04:015 
Adams,  F.  D. 

KSU.  01:003 
Adams,  J.  S. 

NEU .  01:002 
Adams,  M. 

ST  A.  09:004 
Adamson,  R. 

NEU.  01 :003 
Adelstein,  S.  J. 

HAR.  11:015 
Adler,  R  B. 

MIT.  12:180,  258,  261,  262 
Aeronutronlc  Systems,  Inc. ,  Glendale,  Calif. 

ANS.  01:003  ,  005-007 
Ager,  R. 

MIC. 21:005 
Agmon,  S. 

HEB.  01:005,  009 
Agnew,  R.  P. 

COR.  05:075 
Agostini,  C. 

MIL.  01:001 
Ahlfors,  L.  V. 

HAR.  05:004,  005,  022 
Ahmed,  M.  S. 

PSU.  08:027 

Air  Force  Office  of  Scientific  Research, 

Washington,  D.  C. 

AIR.  01:002  ,  006-009 
Ajrenberg-Selove,  F. 

BOS.  02:009,  012 
Akhurst,  D.  O. 

MIT.  12:219 
Alaia,  C.  M. 

COU.  10:035 
Albers,  W.  A. ,  Jr. 

WAY.  07:001 
Alberts,  W.  W. 

MZH.  02.-001 
Albrecht,  J. 

HAM.  02:005-001 
Alexander,  G.  L. 

TEX.  02:009 


Alexander,  S. 

WEI.  01:005 
Alexopoulos,  K.  D. 

ATH.  01:001 
Alford,  E.  H. 

TEX.  02:013 
Allard,  J.  G. 

NRL.  01:001 
Allis,  W.  P. 

MIT.  12:247 
Allton,  E.  A. 

ST  A.  08:003,  009,  024 
Mmqvist,  E. 

BOS.  02:009 
Alonso,  P. 

MAD.  01:008,  010,  013,  014 
Alperln,  M. 

AIR.  01:001 
Alsop,  L.  E. 

COU. 02:032;  COU.  19:002,  010 
Alter,  H. 

CIN.  04:001 
Alterman,  Z. 

WEI.  02:002 
Alvarez,  R.  A. 

STA.  08:033 
Amara,  R.  C. 

STA.  06:058 
Amble,  E. 

COU.  02:024;  COU.  19:005 
Ambrose,  W. 

MIT.  02:004 
Amdur,  1. 

MDU.  15:009 
Ameer,  G.  A. 

PIT.  04:001 
Amelink,  F. 

PSU.  07:012 

American  Mathematical  Soc. ,  Providence,  R.  1. 

AMS.  03:001;  AMS.  0.  04)1 
American  Physiological  Sc-. ,  Washington,  D.  C. 

APS.  01:001 
Amords,  J.  L. 

MAD.  01:001-015 
Anand,  R.  P. 

OSU.  06:006 
Anbar,  M. 

WEI.  01:002 
Anda,  D. 

SAU.  01:001 
Andersen,  W.  II. 

AER.  06:00  !  003;  AER  08:001,  002  ,  004 
Anderson,  F. 

JHU.  13:013 
Anderson,  G.  E. 

MIN. 07:012,  015,  016 
Anderson,  O. 

RP1. 14:001 
Anderson,  R  C. 

TEX.  06:002  ,  003,  005 
Anderson,  R  G. 

WAU.  05:002 
Anderson,  R  L. 

NCS.01O01 
Anderson,  R  S. 

MDU.  04:002  ,  004,  005 
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Author  Index 


Andrade,  E.  N.  da  C. 

LON.  02:001 
Andrews,  D.  H. 

JHU.  05:002-007 
Andrews,  M.  C. 

ILL.  11:01 ) 

Ankeny,  N.  C. 

"  MIT.  18:001 

Antioch  Coll.  Dept,  of  Chemistry,  Yellow  Springs,  Ohio. 

ANT.  03:002.  008 
Anton,  N.  G. 

MDU.  03:037 
Applegate,  J.  R. 

MIT.  12:251 
Arakengy.  A. 

COR.  08:014,  019 
Aranow.  R.  H. 

JHU.  05:002,  005,  007 
Ard,  \t .  B. 

DUK.  03:075 
Ardon,  M. 

COR.  16:001 
Arendt.  K  A. 

BOS.  04:001 
Argabright.  P.  A. 

COL.  01:004 
Arizmendi.  L. 

ICS.  01:001 
Armenteros,  R. 

SAU.  01:001 
Armstrong,  G.  T. 

NBS.  34:001 
Armstrong,  J.  A. 

BAT.  01 :002 
Arnowitt,  R. 

JHU.  13:007,  008 
ArnowiU,  A. 

PIB.  09:019 
Aroesty,  J. 

CAL.  05:010 
Aronsson,  B. 

UPP.  02:002 

Arp,  V. 

CAL.  03:023 
Ascoli,  G. 

ROC  03:038 
Ash.  R.  B. 

COU.  10:032 
Ashe,  J.  B. 

TEX.  05:024 
Ashley,  FI. 

MIT.  06:013,  014;  MIT.  25:001 
Ashman,  L.  E. 

LAD.  01:001,  002 
Askey,  R. 

V  AS.  02:028 
Atkins,  V..  V. 

NltL.  04  001 
Atkinson,  Vt .  R 

NOA  01:001,  002 
Attard,  A.  E. 

CHI.  03:010,  013.  018,  020 
Aull,  L  11. 

VRU.  03:001 
Auslanuir.  J 

F’EN.  03:003:  PEN  11.001,  002 


Ausloos,  P. 

ROC.  02:007,  009,  010,  013,  016,  018,  026 
Austin,  D.  G. 

MUF.  02:001-005;  SYR.  01:025 
Auzins,  P. 

MIN.  12:012-014 
Ayer,  M.  C. 

MIS.  01:011 
Azaroff,  L.  V. 

IIT.  04:006 
Aziz,  A.  K. 

MDU.  20:001 
Azpeitia,  A.  G 

BRO.  06:002,  003,  007 

Babb,  S.  E.,  Jr. 

TEX.  04:038;  TEX.  07:002,  003,  005,  007 
Babrov,  H.  J. 

PIT.  04:001 
Bacon,  L.  C. 

STA.  06:037 
B5ckstr8m,  G. 

UPP.  03:006,  007;  UPP.  04:007,  013,  018 
Baghdady,  E.  J. 

MIT.  12:159,  190,  215,  224,  230,  240,  263 
Bair.bridge,  G.  R. 

MMU.  02:003  ,  004,  007 
Bair,  E.  J. 

INU.  01:001,  002 

Bak,  A. 

EtT.  09:004 
Bak,  T.  A. 

FRE.  04:003,  007 
Baker,  J. 

MIC.  21:002,  006 
Baker,  M. 

STA.  03:045 
Baldoni,  A.  A. 

MOR.  01:001 
Balescu,  R. 

FRE.  04:001,  Oil,  012 
Balkansi,  M. 

MIT.  27:006 
Ballantine,  H.  T. ,  Jr. 

MGH.  01:001 
Ballard,  D. 

DOC. 01:010 
Baliuffi,  R.  V4. 

CHI.  13:013;  ILL.  19:001-006 
Baney,  R.  H. 

WIS.  06:001 
Banks,  E. 

PIB.  02:003 
Baflos,  A.  ,  Jr. 

BAN.  01:006 
Barbarcia,  P. 

TH1.  02  .001 
Barber,  W.  C. 

STA.  08:004,  012,  022,  026,  030 
Barcus,  L.  C. 

MUF.  03:003 
Bargniann,  R. 

NCU.  04:034,  044 
Bar-Hillel.  Y 

MIT.  12:171 


>  960 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Barkley,  R.  J. 

COR.  05:066,  067 
Barlow,  J.  S. 

MGH.  02:005;  MIT.  30:005 
Baron,  J.  R. 

MIT.  28:003 
Barrett,  A.  H. 

COU.  19:004 
Barrett,  P.  H. 

CLA.  07:001 
Barsh,  M.  K. 

AER.  06:001 
Bartholomay,  A.  F. 

HAR.  11:001,  009 
Barton,  C.  S. 

RP1.  15:001,  002 
Barut,  A.  O. 

SYR.  04:016,  018,  024 
Baskey,  R.  H. 

HOR.  03:001 
fl  A 

NBS.  33:001,  004;  NBS.  42:001 
Batchelor,  G.  K. 

CUP.  01:001 
Bate,  R.  T. 

BAT.  01:003;  BAT.  02:003;  BAT.  03:001-003; 

OSU.  09:005,  006 
Bates,  O.  J. 

STA.  11:012 
Bates,  J.  F. 

STA.  06:052 
Batlnl,  C. 

PIS.  02:001 
Baum,  L.  H. 

AER.  08:004 
Baumann,  G. 

FPS.  02:001 
Baumgarten,  R.  von 

GOT.  04:001 
Baxter,  D.  C. 

STA.  04:002,  C34 
Baxter,  G. 

MIN.  02:003,  005 
Bayer,  R.  G. 

BRO.  12:004,  006 
Baxley,  N.  W. 

MDU.  13:018 
Beard,  G.  B. 

MSU.  01:001 
Beatle,  R.  N. 

STA.  06:051 
Beaty,  E.  C. 

WAS.  05:003 
Bechhofer,  R.  E. 

COR.  13:013,  014,  017;  NCS.  01:001 
Becker,  E.  D. 

CAL  07:002-004 
Becker,  J.  H. 

NBS.  40:001-003;  NBS.  43:001 
Becker,  R.  C. 

ILL.  20:004 
Beder,  E. 

PRO.  01:004 
Bee  man,  W.  W. 

W IS.  04.004  ,  005 


Author  Index 


BAT. 01:002-003;  BAT.  02:001-005;  BAT.  03:001, 

003 

Bc€x*s  Y 

’  NYU.  02:010,  Oil;  NYU.  16:001,  002 
Beevers,  H. 

OXF.  01:008,  009 
Begemann,  F. 

CHI.  10:007,  008 
Behringer,  R.  E. 

CAL.  03:010,  015,  030,  042 
Bekefi,  G. 

MIT.  30:002  ,  003 
Belgrano,  C. 

MAO.  01:002 
Bell,  E. 

MGH.  01:001 
BeU,  M.  D. 

OKA.  01:003,  004 
Bellman,  R. 

SCU.  01:007 
Bender,  P. 

MUO.  01:004 
Benedek,  G.  B. 

HAR.  03:024,  029,  033 
Benedict,  W.  S. 

JHU.  19:004-009 
Ben-Efraim,  D.  A. 

SOC.  03:003 
Benesch,  W.  M. 

PIT.  04:001 
Bennett,  D.  G. 

ILL.  02.004,  005,  007-011 
Bennett,  E.  W. 

TEX.  05:017,  021 
Bennett,  L.  H. 

RUT.  03:002 
Benoit,  O. 

LYO.  01:001 
Benson,  D.  C. 

CAR.  04:015 
Berg,  R.  A. 

STA.  03:057 
Bergendahl,  G. 

KAR.  01:010;  KAR.  02:002 
Berger,  A. 

WEI.  01:008 
Bergman,  P.  G. 

SYR.  03:010;  SYR.  04:015,  017  ,  019,  020,  023  ,  026, 

028,  029 
Bergmann,  O. 

UPP.  03:006;  UPP. 04:007,  018 
Bergsllen,  R.  M. 

TT.  09:001,  002 
Berkowltr,  A.  E. 

FRA.  06:001,  002 
Berllncourt,  T.  G. 

NAA,  02 rOOl  006 
Bernardes,  N. 
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ROC. 02:021 
Acetone  -  Photolysis 
ROC. 02:021 

Acetone  vapor  -  Luminescence 
ROC. 02:023 

Acetophenones  -  Synthesis 
OSU.03:020 

Acetylene-air  flames  -  Cyclotron  resonance 
DUK.03  092 
Acetylenes 

see  also  specific  acetylenic  compounds,  e.g., 
Propynes 

Acetylenes  -  Decomposition 

C1T.09:009;  TEX.04:040 
Acetylenes  -  Ionization  potentials 
CAL.08.001 

exo- Acetylnorbomane  -  Oxidation 
SOC.03  004 

exo-Acetvlnorbornane  -  Stereochemistry 
SOC. 03:004 

Acid-base  equilibrium  -  Analysis 
NBS.04  004 


Acoustic  perception  -  Test  methods 
MIT.  12: 255 

Acoustic  properties  -  Test  methods 
NOR.03:010,  012 
Acoustic  stimuli  -  Applications 
MIT.  30:007 

Acoustic  stimuli  -  Generation 
MIT.30:007 

Acoustics  -  Applications 
BR0.02:002 
Acoustics  -  Relaxation 
LEY.02-.006 
Acoustics  -  Theory 
BRO. 02:002 
ACTH  -  Determination 
WRU. 03:001 
ACTH  -  Secretion 
WRU.03:001 

Adhesion  -  Test  methods 
ROC. 06:001 

Adhesion  -  Testing  equipment 
CIN.04-.001 

Adrenalin  -  Metabolism 
MGH.  02:006 

Adsorption  -  Alternating  current 
PSU. 05:005 
Adsorption  -  Analysis 
FRE.04:007 

Aerodynamic  configurations  -  Compressible  flow 
PSU.01-.007 
Aerodynamic  heating 
ACR. 01:002 

Aerodynamic  heating  -  Analysis 
AIR. 01:005;  MIT.14:001 
Aerodynamic  heating  -  Countermeasures 

MIN.07:012,  014-016;  ODI.01-.002,  003 
Aerodynamic  heating  -  Mathematical  analysis 
POT.01:003,  010;  ROM.02:005,  006 
Aerodynamic  heating  -  Metallurgical  effects 
SIT.01:001 

Aerodynamic  heating  -  Physical  effects 
AIR. 01:005;  ARA.01:002 
Aerodynamic  heating  -  Reduction 
PIB. 05:007 

Aerodynamic  heating  -  Test  equipment 
MED.02:001-003;  MED.03:002 
Ae  rodynamics 

MED.03:003 

Aerodynamics  -  Instrumentation 
ACR. 01:001,  003 
Aerodynamics  -  Ionization 
MIC. 06:008 

Aerodynamics  -  Mathematical  analysis 
C1T.07:033;  RPI.01:009 
Aerodynamics  -  Molecular  vibration 
MIC. 06:008 

Aerodynamics  -  Theory 

PRI. 12:005;  RPI.01  008;  THB.01.002 
Aerodynamics  -  Thermal  effects 
INT.02:001 
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Aerodynamics  -  Viscosity 
PIB.04:015 

Aerodynamics  and  Thermodynamics  of  Rarefied  Gages  - 
Symposium 
MED.03:003 

Aeronautics  -  Abstracting 
I  NS. 02:001 

Aeronautics  -  Documentation 
INS.02:001 

Aeronautics  -  Periodicals 
INS.02:001 
Air 

ACR  .01:001,  004 
Air  -  Chemical  reactions 
AER.  11:008 
Air  -  Density 

MPP. 01:003 
Air  -  Gas  discharges 
MIT.12:181 
Air  -  Heat  transfer 
PRI. 11:215 

Air  -  Optical  properties 

COA.05:001;  MPP.01-.003 
Air  -  Physical  properties 
TIH.03:001,  002 
Air  -  Viscosity 

BRO.05.012;  TIH.03:001,  002 
Air  Force  -  Research 
AIR.01:003,  006 
Air  speed  -  Measurement 
NBS. 21:022 

Aircraft  -  Aerodynamic  characteristics 
NAT.01:002 
Aircraft  -  Control 
MDU.08:013 
Aircraft  -  Design 
PRI.  12:005 
Aircraft  -  Detection 
PLA.01:001 
Aircraft  -  Flutter 
AIR.01-.007 

Aircraft  -  Heat  transfer 
ROM. 02:005 

Aircraft  -  Jet  propulsion 
ESC.02:003 

Aircraft  -  Model  tests 
AIR.01:005 

Aircraft  -  Power  supplies 
ESC.02:004,  005 
Aircraft  -  Propulsion 

ESC. 02:001,  002;  PR0.04:001,  002 
Aircraft  -  Stability 

MDU.08:013;  NAT.01:003 
Aircraft  -  Stresses 
ROM  .02:005 

Aircraft  -  Test  facilities 
AIR. 01:007 

Aircraft  -  Test  methods 
AIR. 01:007 
Aircraft  -  Yaw 

NAT.01:002 


Aircraft  components 

see  also  specific  components,  e.g.,  Wings 
Aircraft  components  -  Aerodynamic  characteristics 
PRI.12.005 

Aircraft  protuberances  -  Drag 
Pm. 12:004 

Aircraft  protuberances  -  Interference 
PIB.12:004 

Aircraft  protuberances  -  Supersonic  characteristics 
Pm.  12:004 

Airfoils  -  Aerodynamic  characteristics 

MED.02:001,  002;  MIN.05:002;  THB.08:002 
Airfoils  -  Boundary  layer 
COR. 12:011 

Airfoils  -  Hypersonic  characteristics 
MIT.06:015;  POT.01:005 
Airfoils  -  Load  distribution 
MIT.06:015 

Airfoils  -  Mathematical  analysis 
COR. 12:013 
Airfoils  -  Oscillation 
MIT.06:015 

Airfoils  -  Pressure  distribution 
THB. 04:005;  THB.06:001 
Airfoils  -  Stalling 
STA.15.002 

Airfoils  -  Supersonic  characteristics 
COR. 12:010 

Airfoils  -  Surface  conditions 
300.05:003 

Airfoils  -  Transonic  characteristics 

MDl). 18:004;  POT.Ol-.OOl,  004,  006,  007,  009 
Airframes  -  Deformation 
Pm.06:009,  012 
Airframes  -  Elasticity 
AIR.01:005 

Airframes  -  Stresses 
NYU.05:004 

Airframes  -  Temperature  factors 
Am.01:005 

Airplane  engine  cowlings  -  Configuration 
ROM. 04:001 

Airplane  engines  •  Design 
PR0.02:001,  002 
Airplane  panels  -  Deformation 
CIT.06:006 

Airplane  panels  -  Flutter 

CIT.06:006;  MRT.01:001 
Alanines  (Labelled)  -  Decomposition 
00.11:010 

Albumins  -  Chemical  reactions 
OKA. 04:003 

Alcohols  -  Chemical  effects 
KEN.01:002 

Aldehydes  -  Free  radicals 
MDU. 04:005 
Algae  -  Culture 

NYU. 11:001 
Algebra 

see  also  separate  Mathematical  Subject 
Classification,  p.  1087 
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Aliphatic  compound* 

a«e  also  Olefin*;  Paraffin* 

Aliphatic  compounds  -  Thermal  properties 
BUB. 02:008 

Aliphatic  compounds  -  Vapor  pressure 
BMB.02:008 

Aliphatic  radicals  -  Molecular  orbitals 
DUK.03:087 

Alkali  earth  metal  oxides  -  Chemical  reactions 
ANT.03:004,  Oil 

Alkali  earth  metal  oxides  -  Crystal  structure 
ANT.0J:011 

Alkali  earth  titanates  -  Electrical  conductivity 
ILL.  11:016 

Alkali  earth  titanates  -  Electrical  properties 
ILL.U'.OIS 

Alkali  earth  titanates  -  Hall  effect 
ILL.  11.015 

Alkali  earth  titanates  -  Magnetic  properties 
ILL.  11:016 

Alkali  fluoride  vapor s  -  Dissociation  energy 
COU.  20:006 

Alkali  fluoride  vapors  -  Heat  of  sublimation 
COU. 20:006 

Alkali  fluoride  vapors  -  Molecular  composition 
COU.20-.006 

Alkali  fluoride  vapors  -  Polymerisation 
COU. 20:006 

Alkali  halide  crystals 

see  also  specific  alkali  halide  crystals,  e.g., 
Sodium  chloride  crystals 

Alkali  halide  crystals  -  Color 
MIT.  12: 163;  OSU.09:005 

Alkali  halide  crystals  -  Conductivity 
ALF.02: 001-004 

Alkali  halide  crystal*  -  Crystal  structure 
YAL.03:010 

Alkali  halide  crystals  -  Deformation 
ILL.08:008;  YAL.03:010 

Alkali  halide  crystals  -  Dislocations 
MDU.  13.027 

Alkali  halide  crystals  -  Effects  of  radiation 
OSU.09:009,  007 

Alkali  halide  crystals  -  Electrical  properties 
YAL.03:010 

Alkali  halide  crystals  -  Electron  transitions 

CAL. 03:020;  IEN.02-.002,  006,  008;  ROC.05:021 

Alkali  halide  crystals  -  Evaporation 
COU.20:005 

Alkali  halide  crystals  -  Friction 
HT.06;004 

Alkali  halide  crystals  -  Hypertin*  structure 
MIT.  12: 163 

Alkali  halide  crystals  -  Impurities 
ALF.02: 004 

Alkali  halide  crystals  -  Lattices 
IEN.01002,  006,  008 

Alkali  halide  crystals  -  Low  temperature  properties 
ALF.02:004 

Alkali  halide  crystals  -  Luminescence 
IEN.02  002,  006,  008 


Subject  Index 


Alkali  halide  crystals  -  Magnetic  properties 
OSU.08-.005,  007 

Alkali  halide  crystals  -  Optical  properties 

fLLJ}8:008;  OSU.09:005,  007;  YAL.03:010 
Alkali  halide  crystals  -  Radiation 
TEX.05-.015,  018 
Alkali  halide  crystals  -  Spectra 
CAL. 03:020 

Alkali  h-ilides  -  Ionisation 
STR. 03:003 

Alkali  halides  -  Magnetic  resonance  spectra 
MIT.12:152;  OSU.08.034 
Alkali  halides  -  Mass  spectra 
COR.14:007;  STR.0S:001 
Alkali  halides  -  Molecular  structure 

COU.20:002;  COR.07:018;  STR.03:002,  003 
Alkali  halides  -  Optical  properties 
ROC.04:007 

Alkali  halides  -  Phosphorescent  decay 
nT.K;002 

Alkali  halides  -  Polymerisation 
COU.20:002,  004,  008 
Alkali  halides  -  Spectra 

COR.07:018;  ROC .04:007 
Alkali  halides  -  Thallium-activated 
IIT.  14:002 

Alkali  halides  -  Thermodynamic  properties 
STR.03:002 

Alkali  halides  -  Vaporisation 

COU.20:002,  004;  CQR.14:007 
Alkali  metal  compounds  -  Hyperflne  structure 
YAL.08:003,  006 
Alkali  metal  halide  crystals 

see  Alkali  halide  crystals 
Alkali  metal  halides 

see  Alkali  halides 
Alkali  metals  -  Atomic  structure 
MUF.03:001 
Alkali  metals  -  Spectra 
MUF.03:006 

Alkaloids  -  Identification 
P8U.07-.012 
Alkanes 

see  Paraffins 
Alkenes 

see  Olefins 

Alkyl  halides  -  Oxidation 
PUR. 05:024 

Alkyl  halides  -  Viscosity 
BRO.16.004 
Alkyl  radicals 

see  also  specific  alkyl  radicals,  *.(.,  butyl  radicals 
Alkyl  radicals  -  Oxidation 
ROC. 02:015 

Alkyl  radicals  -  Photochemical  reactions 
ROC  .02:015 

Alloys 

see  also  specific  alloys,  e.g.,  Aluminum-copper 
alloys 

Alloys  -  Brillouln  tones 
MIC. 05:004 
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Alloys  -  Crystal  structure 
MDU.  13:022 

Alloys  -  Optical  properties 

MDU. 17:003;  TEM.02:001-004 
Alloys  -  Oxidation 
CAR. 08:008 
Alloys  -  Phase  studies 

HT.03:002;  IIT.11:001 
Alloys  -  Temperature  factors 
TEM.02:001  -004 
Alloys  -  Theory 

GEN.03:001 

Altitude  chambers  -  Design 
UT.01:003 

Altitude  chambers  -  Monitoring 
LIT.01:003 

Altitude  chambers  -  Physiological  effects 
LIT.01:003 
Alumina 

see  also  Sapphires 
Alumina  -  Dielectric  properties 
ALF.03-.002,  003 
Alumina  -  Resistivity 
ALF.03:001-003 
Aluminum  -  Band  structure 
COR.07:017 

Aluminum  -  Chemical  reactions 
MOR. 01:001 

Aluminum  -  Combustion 
TEM.01:014,  016 
Aluminum  -  Crystal  structure 
CAL.03:030 

Aluminum  -  Crystallization 

BR0.08:004,  005;  BR0.13:001;  BRO.14-.001 
Aluminum  -  Deformation 

BR0.08:004,  005;  BRO.13-.001 
Aluminum  -  Deuteron  bombardment 
BOS.02:010,  Oil 
Aluminum  -  Elasticity 
DET.01:006 

Aluminum  -  Impurities 

BRO. 08:004,  005;  BRO.  14:001 
Aluminum  -  Microstructure 
1EN.02:0C1,  007 

Aluminum  -  Molecular  structure 
CAL.03:030 

Aluminum  -  Nuclear  reactions 
BOS.02:010,  011 
Aluminum  -  Spectra 
COR.07:017 

Aluminum  -  Ultrasonic  wave  attenuation 

BR0.02:004;  BR0.09:002;  BRO.  12.006 
Aluminum  -  X-ray  analysis 

COR. 07:017;  NBS.18:018;  WIS.04-.004 
Aluminum  alloys  -  Creep 
P IB. 06:009,  011 

Aluminum  alloys  -  Deformation 
CIA. 04:005 

Aluminum  alloys  -  Joints 
NAT. 02:001 

Aluminum  alloys  -  Temperature  factors 
NAT.02:001 


Aluminum  coatings  •  Processing 
BJR.01:001 

Aluminum-copper  alloys  -  Aging 
NOR.03:005-007 

Aluminum-copper  alloys  -  Hardening 
NOR. 03:006 

Aluminum-copper  alloys  -  Microstructure 
1EN.02:001,  007 

Aluminum-copper  alloys  -  Shear  stresses 
NOR.03:007 

Aluminum-copper  alloys  -  Temperature  factors 
NOR. 03:005,  007 

Aluminum  crystals  -  Deformation 
JHU. 17:002,  005 

Aluminum  crystals  -  Dislocations 
BR0.12:006 

Aluminum  crystals  -  Growth 

BR0.13-.003;  BRO.14:001 
Aluminum  crystals  -  Stresses 
JHU. 17:002;  M1T.20:001 
Aluminum  crystals  -  Temperature  factors 
BRO. 14:001;  M1T.20:001 
Aluminum  films  -  Reflective  effects 
COR.  08:012 

Aluminum  films  -  Surface  properties 
COR. 07:022;  COR.08:012 
Aluminum  films  -  X-ray  analysis 
COR. 07:022;  COR. 08:012 
Aluminum  foils  -  Bombardment 

COR. 08:020;  STA.08-.011;  WAS.08-.010 
Aluminum  foils  -  Reflective  effects 
STA. 08:011 

Aluminum  foils  -  Shear  stresses 
M1T.05:005 

Aluminum  foils  -  Sputtering 
COR. 08:020 

Aluminum-iron  alloys  -  Crystal  structure 
MIT.22-,002 

Aluminum-iron  alloys  -  Magnetic  properties 
MlT.22:O02 

Aluminum  isotopes  -  Bombardment 
FRA. 01:006;  STA.08:022 

Aluminum  isotopes  -  Magnetic  resonance  spectra 
OSU.  08:023 

Aluminum  isotopes  -  Nuciear  disintegration  energy 
FRA. 01:006 

Aluminum  isotopes  -  Proton  cross  sections 
VRU.03:001 

Aluminum  isotopes  -  Spectrographic  analysis 
FRA. 01:006 

Aluminum-magnesHim  alloys  -  Oxidation 
CAR. 08:010 
Aluminum  oxides 

see  also  Alumina;  Corundum;  Sapphires 
Aluminum  oxides  -  Dielectric  properties 
ALF.03.002,  C03 
Aluminum  oxides  -  Resistivity 
ALF.03.001-003 

Aluminum-silver  alloys  -  Aging 

NOR. 03:006,  009,  010,  012,  013 
Aluminum-silver  alloys  -  Deformation 
NOR. 03:013 
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Aluminum-silver  alloys  -  Hardening 
NOR.03:006,  010,  012,  013 
Aluminum-silver  alloys  -  Shear  stresses 
NOR.03:008 

Aluminum-sliver  alloys  -  Temperature  factors 
NOR.03-.009,  010,  012,  013 
Alums  -  Crystal  structure 
PSU.08:027 

Alums  -  Ferroelectric  properties 
PSU.08:023,  031 
Amides  -  Spectra 
WAU.01:019 

Amines  -  Chemical  reactions 
KEN.01:002 

Amines  -  Molecular  structure 
KEN.01:002 
Amines  -  Synthesis 
MAS.01:002 

Amino  acids  -  Chromatographic  analysis 
BJ0.01:066;  OXF.01:007 
Amino  acids  -  Determination 
OXF.0 1:007 

Amino  acids  -  Nuclear  resonance 
DUK.03:084,  088,  089 
Amino  acids  -  Quantitative  analysis 
OXF.01:007 

Amino  acids  -  Radiation  damage 
DUK.03:084 

Amino  acids  (Labelled)  -  Synthesis 
OXF.01:003 

Ammonia  -  Dielectric  properties 
PR1.08-.016 
Ammonia  -  Diffusion 
CAL.07:002 

Ammonia  -  Microwave  spectrum 
MIT.  12: 257 
Ammonia  -  Spectrum 

JHU.  19:004,  006,  008,  009 
Ammonla-d  -  Microwave  spectrum 
DUK.03:071;  NYU.1C:004 
Ammonla-d  -  Spectrum 

DUK.03:071;  JHU.  19:004,  006 
Ammonium  chloride  -  Adsorptive  properties 
AER.01:009 

Ammonium  chloride  -  Decomposition 
AER.01.009 

Ammonium  nitrate  -  Decomposition 

AER.06:002,  003;  HT.05:002,  003 
Ammonium  nitrate  -  Detonation 
AER.06:002 

Ammonium  nitrate  -  Spectrum 
HT.05-.003 

Ammonium  salts  -  Crystal  structure 
PSU. 08:036 

Ammonium  salts  -  Ferroelectric  properties 
PSU.08:024,  032,  033,  035,  038,  041 
Amplifiers 

see  also  specific  types  of  amplifiers,  e.g., 
Microwave  amplifiers 
Amplifiers  -  Analysis 
PIB.09:021 
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Amplifiers  -  Applications 
MIT.  12:268 

Amplifiers  -  Band  pass 
MIT.12:175 

Amplifiers  -  Cavity  resonators 
MIT.  12: 176 
Amplifiers  -  Circuits 
STA.06:063 
Amplifiers  -  Design 

MIT.  12:244;  STA.06:038 
Amplifiers  -  Electron  beam 
MIT.12:264 
Amplifiers  -  Ferrite 
MIT.12:256 
Amplifiers  -  K  Band 
MIT.12:175 

Amplifiers  -  Mathematical  analysis 
MIT.12-.198,  256,  264 
Amplifiers  -  Operation 
MIT.12:228 

Amplifiers  -  Performance 
MIT.12:258,  264 

Amplifiers  -  Quantum  mechanical 

MIT.12:151,  162,  198,  228,  268 
Amplifiers  -  Signal  to  noise  ratio 

M1T.12:176,  180,  198,  244,  258,  264 
Amplifiers  -  Stabilization 
MIT.12:262 
Analog  computers 

see  also  Mathematical  computers 
Analog  computers  -  Applications 

RPI.01:008,  009;  T01.01:017 
Analytic  Functions  -  Symposium 
lAS.10:001-003 
Anemometers  -  Applications 

BRO.04:0l4;  JHU.04:009 
Anemometers  -  Performance 
BR0.04:016 

Anharmonlc  oscillators 

see  also  Harmonic  oscillators 
Anharmonlc  oscillators  -  Excitation 
MDU. 13:018 
Annihilation  reactions 

TEX.05:015,  016,  018,  019,  022,  024;  UPP.04-.0C1,  004 
Annihilation  reactions  -  Gravitational  mass 
STA. 17:001 

Anodes  (Electrolytic  cell)  -  Polarization 
MOD.  01: 001 

Anoxia  -  Behavioral  effects 
CLA. 06:001 

Antenna  arrays  -  Directional  characteristics 
HAR. 09:005 

Antenna  radiation  patterns  -  Determination 
OSU.  18:001 

Antenna  radiation  patterns  -  Geophysical  factors 
CIT.13:001 

Antenna  radiation  patterns  -  Mathematical  analysis 
C1T.02-.014 

Antenna  radiation  patterns  -  Measurement 
CIT.13:001 
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Antennae 

»ee  also  specific  type*  of  antennae,  e.g.,  Low 
frequency  antennae 
Antennas  -  Design 
8CU.03-.001 

Antennas  -  Impedance 

HAR. 03:019;  HAR.09:003 
Antennae  -  Radiation 
WE1.02;002 
Antennae  -  Theory 

C1T.02:009;  HAR.03-.018 
Anthracenes  -  Fluorescence 
T01.02;003,  004 

Anthracenes  -  Hyperflne  structure 
MIN.12'.018 

Anthracenes  -  Luminescence 
NRL.01:001 

Anthracenes  -  Microwave  spectra 
MIN.12:018 

Anthracenes  -  Spectra 

MIN. 22:002;  T01.02-.003 
Antlferroelectrlc  crystals  -  Crystal  structure 
PSU.08:014 

Antlferroelectrlc  crystals  -  Phase  studies 
PSU. 08:013,  014 

Antlferroelectrlc  crystals  -  Properties 
PSU.08:013 

Antiferromagnetic  materials  -  Anisotropy 
CAL.03:044,  054;  P1T.02:020 
Antiferromagnetic  materials  •  Ground  states 
CAL.03:048 

Antiferromagnetic  materials  -  Magnetic  factors 
CAL.03-.054 

Antiferromagnetic  materials  -  Wall  energies 
CAL.03:048 

Antiferromagnetism  -  Temperature  factors 
CAL. 03:051,  052 
Antlfsrro magnetism  -  Theory 

CAL. 03: 044,  048,  052;  M1T.22:004;  P1T.02:015,  024; 
P1T.05:010 

Anttferromagnsts  -  Anisotropic  affects 
P1T.02:013,  020 
Antimony  -  Diffusion 

CHL13:012;  1LL.14:007,  Oil 
Antimony-gallium  alloys  -  Spectrographlc  analysis 
FRE.03:007 

Antimony-gallium  alloys  -  Vaporisation 
FRE.03:007 

Antioxidants  -  Determination 
8TA.09:002 
Antiprotons  -  Energy 
UPP.04-.00! 

Antlprotuos  -  Nuclear  reactions 
UPP.04-.004 

Antiprotons  -  Photographic  analysis 
UPP.03:008,  009;  UPP.04:001 
Antiprotons  -  Scattsrlng 
UPP.04:001 
Apatites  -  Hydroxy 
KAR. 01:008 

Apatites  -  X-ray  analysis 
KAR.01:008 


Applied  Mathemat'cs  -  Symposium 
AMS.03;001 

Applied  mechanics  -  Periodicals 
ASM. 02:001 

Approximate  computation  -  Applications 

C1T.02-.009;  DUK.04:002,  005;  LON.01:002; 
PIS. 04:010;  RP1.09.001;  STA.04:002,  003; 
THM.03:001 

Argon 

ACR.01:001,  004 
Argon  -  Atomic  structure 
ROC. 05:024 
Argon  -  Excitation 
ROC.05:024 
Argon  -  Ionisation 

PLA.02:002-004,  006 
Argon  -  Physical  effects 
WAU.02:006 
Argon  -  Spectrum 
NBS.33:005 

Argon  -  Thermodynamic  properties 
MDU. 11:022  - 

Argon  (Frozen)  -  Electron  transition 
ROC. 05:026 

Argon  (Liquid)  -  Thermodynamic  properties 
WAU.02:004 

Argon-krypton  systems  -  Physical  properties 
WAU.02-.008 

Argon-krypton  systems  -  Thermodynamic  properties 
WAU.02:003 

Armco  iron  -  Corrosion 
BDR.01:001 

Aromatic  ions  -  Absorption  spectra 
WAS. 04:032 

Aromatic  ions  -  Electron  spin  resonancs 
WAS.04: 030-032 

Aromatic  ions  -  Hyperflne  structure 
WAS.04:030 

Aromatic  10ns  -  Molecular  orbital  theory 
WAS.  04:030,  031 
Aromatics 

see  Cyclic  compounds 
Arrhythmia  -  Blood  pooling 
DUK.  05:010 
Arsenic  -  Diffusion 

ILL.14-.007,  Oil 
Arsenic  -  Physical  affects 
1LL.14:007 

Arsenic  compounds  (Organic)  -  Crystal  structure 
MIT.22:003 

Arsenic  Isotopes  (Radioactive)  -  Decay 
UPP.03:007 

Arsenic  Isotopes  (Radioactive)  -  Gamma  ray  spectra 
UPP.03:007 

Arteriosclerosis  -  Dietary  factors 
ILL.  17:008 

Arteriosclerosis  -  Physiological  effects 
CLH.01:001 

Aryl  silanes  -  Dlpols  moments 
PRI.08:012 

Aryl  silanes  -  Molecular  structure 
PRI.06:012 
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Aryl  sulfides  -  Solubility 
WISi03:00e 

Aspergillus  -  Enzymes 
OXF.Ol-.OlO 

Astronautics  -  Research 
Am. 01:001,  002 
Astronautics  -  Symposium 
Am.01:001,  002 
Astrophysics  -  Dust  clouds 
CIT.15:004 

Astrophysics  -  Radiation  survey 
CIT.  15:004 

Astrophysics  -  Thermal  particles 
CHI.12:044 

Asymmetric  bodies  -  Hypersonic  flow 
AVC. 01:001 
Atmosphere 

see  also  Upper  atmosphere 
Atmosphere  -  Electromagnetic  effects 
COU. 21:001,  003 
Atmosphere  -  Motion 
STA.06:068 

Atmosphere  -  Physical  properties 
TOR.01:009 

Atmosphere  -  Temperature 
NBS.21:022 

Atmosphere  -  Thermodynamic  properties 
COA. 01:008 

Atmosphere  -  Turbulence 
COU. 21:002,  004 
Atmospheric  entry  -  Simulation 
AVC.01:006 

Atmospherics  -  Analysis 
CIT.13:002 

Atomic  beam  resonance  apparatus 

UPP.04:009,  012;  YAL.09-.001,  006 
Atomic  beams  -  Measurements 
COU. 02:036 

Atomic  energy  levels  -  Radiative  corrections 
STA.03.054,  060 
Atomic  mass  -  Measurement 
COU. 19:006 
Atomic  orbitals 

see  Wave  mechanics  -  Orbital  functions 
Atomic  structure  -  Mathematical  analysis 

MUF.03:001;  OSU.08  027;  POM.02:003,  004; 
ROC. 10:001;  RUT.03.013;  WAU.01:020 
Atomic  structure  -  Optical  analysis 
YAL. 03:010 

Atomic  structure  -  X-ray  analysis 

CAL.03:031;  FLA.02:004;  POM.01  008; 
POM. 02:003 

Atoms  -  Electron  transitions 
YAL.04:024 
Atoms  -  Energy 

AER.  11:001-006 
Atoms  -  Excitation 
ATE. 01:012 
Atoms  -  Masses 

MMU.01  016:  MMU.02:001,  004,  005; 

MIN.  23: 001;  POM.02  004 
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Atoms  -  Photographic  analysis 
PSU.05:011 
Atoms  -  Spectra 
YAL.04:024 

Atoms  -  Structural  analysis 
CAL.03:03l 
Atoms  -  Vibration 

MAD.01:005,  009-011 
Atropine  -  Physiological  effects 
DUK.05:004 

Attitudes  -  Psychological  factors 

NEU. 01:005,  012,  022;  SYR.12:002 
Attitudes  -  Sociological  factors 
NEU. 01:020 

Audiofrequency  transformers  -  Circuits 
NBS.21:02l 

Audiofrequency  transformers  -  Voltage  ratio 
NBS. 21:021 

Auditory  nervous  system 

see  Nervous  system  (Auditory) 

Auditory  perception  -  Acoustic  factors 
MIT.12-.155,  158,  211,  252,  255 
Auditory  perception  -  Electrical  factors 
MIT.  12: 209 

Auditory  perception  -  Psychological  factors 
MIT.17:002;  MIT.30:009 
Auditory  perception  -  Test  methods 
MIT.  12: 209 

Auditory  perception  -  Theory 
INN.02:002 

Auditory  signals  -  Detection 
MIT.  12: 209 

Aurorae  -  Acceleration  mechanism 
MDU. 03:046 
Aurorae  -  Electrons 
CHI.12:049 

Aurorae  -  Reflective  effects 
STA.06:029,  036 
Aurorae  -  Theory 
MDU. 03:047 

Auxiliary  power  plants  -  Design 
ESC. 02:004,  005 

Auxiliary  power  plants  -  Performance 
ESC. 02:006 
Aviation  medicine 

see  also  Space  medicine 
Aviation  medicine 
AIR.01:004 

Aviation  medicine  -  Bibliography 
LOV. 01:001 

Axial  flow  compressor  blades  -  Aerodynamic  characters 
tics 

COR. 12:012,  017,  018 

Axial  flow  compressors  -  Aerodynamic  characteristics 
MAR. 02:001,  002 

Axial  flow  compressors  -  Performance 
CIT.08:009 

Axial  flow  compressors  -  Stalling 
MAR. 02:001,  002 

Axir.i  flow  turbines  -  Theoretical  aerodynamics 
C1T.08:009 
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Axially  symmetric  flow  -  Laminar  mixing 
PIB.04:010 


Backward-wave  amplifiers  -  Development 
CAL.  13:002 

Backward-wave  oscillators  -  Analysis 
STA.08:03S 

Backward-wave  oscillators  -  Design 
STA.08:080 

Backward-wave  oscillators  -  Mathematical  analysis 
PIB. 09:017 
Bacteria 

see  Microorganisms 
Ballistic  missile  trajectories  -  Analysis 
MDU.03:035,  048 

Ballistic  missiles  -  Meteorological  factors 
MDU.03:035 
Ballistoca  rdiography 
JHU.  11:002 

Balloon-launched  rockets 
ANS.01:004 

Balloons  -  Flight  test  results 
ANS.01:004 

Barium  iodide  -  X-ray  analysis 
MU0.01:004 

Barium  isotopes  (Radioactive)  -  Spectra 
UPP.03:01 1 

Barium  titanate  crystals  -  Atomic  structure 
PSU.08:011 

Barium  titanate  crystals  -  Crystal  structure 
HEB.02:002 

Barium  titanate  crystals  -  Electromagnetic  properties 
MIT.  27:004 

Barium  titanate  crystals  -  Ferroelectric  properties 
MIC.l  1:003 

Barium  titanate  crystals  -  Hall  effect 
ILL.l  1:01.5,  016 

Barium  titanate  crystals  -  Preparation 
MIT.27:003 

Barium  titanate  crystals  -  Resonance 
HEB.02:004 
Beams  -  Buckling 
PIB.06:010 

Beams  -  Deformation 

PIB.06:008,  010,  012 
Beams  -  Load  distribution 
RPI.07:006 

Beams  -  Mathematical  analysis 
RPI.07:004 
Beams  -  Stresses 
CRK.01:004 

Beams  -  Temperature  factors 
NYU. 05:004 
Beams  -  Torque 
CRK.01:004 
Beams  -  Vibration 

RPI.07:004,  006 
Bearings  -  Bibliography 
FRA. 08.001 

Bearings  -  Lubrication 
FRA. 08:001 


Benzene  ions  -  Electron  spin  resonance 
WAS.04:031 
Benzenes 

see  also  benzene  derivatives,  e.g.,  Chlorobenzenes 
Benzenes  -  Chemical  reactions 
SCU.02:001 

Benzenes  -  Dielectric  properties 
PR1.08-.013 

Benzenes  -  Molecular  structure 
TEX.05:019 

Benzenes  -  Phase  studies 
TEX.  07: 003 
Benzenes  -  Radiation 
TEX. 05:019 
Benzenes  -  Spectra 

FLA.01:009,  010,  012,  013;  TEX.04:038; 
TEX.07-.003-005,  008 
Benzenes  -  Synthesis 
TEX.04:040 

Benzotrifluoride  -  Molecular  structure 
BMB. 02:007 

Benzotrifluoride  -  Thermodynamic  properties 
BMB. 02:007 

Benzoyl  peroxides  -  Chemical  reactions 
SCU. 02:001 

Benzoyl  radicals  -  Paramagnetic  resonance 
DUK.03:078 

Beryllium  -  Atomic  orbitals 
CAT.02:002 

Beryllium  -  Bombardment 
STA. 08:035 
Beryllium  -  Hyperons 
CHI. 20: 002 

Beryllium  -  Molecular  structure 
CAT.02:002 

Beryllium  -  Neutron  cross  sections 
STA.0B:018 

Beryllium  -  Proton  cross  sections 
STA.08:018 

Beryllium  isotopes^-  Bombardment 
WAS.08:018* 

Beryllium  isotopes  -  Disintegration 
STA.08:030 

Beryllium  isotopes  (Radioactive)  -  Abundance 
UPP.03:005 

Beryllium  oxide  -  Molecular  structure 
PIT. 02:025;  PIT.05:003  ,  004 
Beta  decay  -  Mathematical  analysis 
PUR. 03:01 2 

Beta  decay  -  Measurement 
WAS.08:013. 

Beta  decay  -  Theory 

JHU. 13:007,  009;  PUR.03:012,  013,  020,  024; 
WAS.08:005 

Beta-ray  spectroscopy  -  Auger  electrons 
LAV. 02:001 

Beta  rays  -  Applications 
T01.02:003,  004 

Beta  spectrometers  -  Applications 
UPP.03:011;  UPP.04:006 
Beta  spectrometers  -  Development 
UPP. 03:010 
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Betatrons  -  Applications 
PEN.06-.026 

Betatrons  -  Design 
PEN.06:026 

Bianthones  -  Electron  spin  resonance 
WAS.04-027 

Bibliography  -  Aviation  medicine 
LOV  .01:001 

Bibliography  -  Bearings 
FRA. 08:001 

Bibliography  -  Biophysics 
HAR.  11:008 

Bbiliography  -  Chelating  agents 
PSU. 09:001 

Bibliography  -  Combustion 

ARD.01:009;  PRI.11-.214 

Bibliography  -  Documentation 
MIT.  12: 171 

Bibliography  -  Electric  power  equipment 
PLA.03:002 

Bibliography  -  Electrodeposition 
VIS.01-.004 

Bibliography  -  Flight  instruments 
NBS.21:022 

Bibliography  -  Fluid  flow 
PRI. 11:214 

Bibliography  -  Group  dynamics 
PSY.01:001 

Bibliography  -  Heat  transfer 
PRI.11:214 

Bibliography  -  Human  engineering 
TUF.01:001,  002 

Bibliography  -  Jet  plane  noise 
TOR. 02:005 

Bibliography  -  Jet  propulsion 
PRI.11:214 

Bibliography  -  Molten  salts 
RPI.  12:007,  010 

Bibliography  -  Photoconductivity 
ROC. 04:014 

Bibliography  -  Physics 
MDU. 02:024 

Bibliography  -  Project  Squid 
PRI.  11:214 

Bibliography  -  Rocket  propellants 
AER. 08:001,  002,  004 

Bibliography  -  Russian  literature 
NBS.25:028 

Bibliography  -  Scientific  literature 
NBS.25:028 

Biochemical  reactions  -  Mechanisms 
WAS.  06:002-005 

Biochemical  reactions  -  Theory 
STA. 09:002;  WAS.06:002 

Biological  and  Physiological  Research  -  Symposium 
APS.01.001 

Biological  compounds  -  Free  radicals 
DUK.03:081,  089 

Biological  compounds  -  Radiation  damage 
DUK. 03-089 

Biological  Hazards  of  Microwave  Radiation  -  Symposium 
GEO.01  004 
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Biological  laboratories  -  Massachusetts 
HAR.  11:008 

Biological  substances  -  X-ray  analysis 
KAR.01:007,  010 

Biological  tissues 

see  Tissues  (Biology) 

Biophysics  -  Bibliography 
HAR.  11 -.008 

Biophysics  -  Biological  computers 
MIT.  12: 178 

Biophysics  -  Europe 
GE0.01:003 

Biradicals  -  Electron  spin  resonance 
WAS.04:023 

Birds  -  Physiology 

MIL,03:002,  003 

Bismuth  -  Electrical  resistance 
MIC. 17:003 

Bismuth  -  Magnetic  field 
MIC.  17: 003 

Bismuth  -  Photon  cross  sections 
NBS. 36:003 

Bismuth  films  -  Crystal  structure 
ILL.12:007 

Bismuth  films  -  Electron  microscopy 
ILL. 12:007 

Bismuth  films  -  Grain  boundaries 
ILL. 12:007 

Bismuth  films  -  Infrared  spectra 
ILL.12:007 

Bismuth  films  -  Resistance 
ILL.  12:005,  008 

Bismuth  films  -  Thickness 
ILL.  12:005,  007 

Bismuth  isotopes  (Radioactive)  -  Magnetic  moments 
UPP.  04:012 

Bismuth  isotopes  (Radioactive)  -  Electron  transitions 
LAV. 02:001 

Bismuth  isotopes  (Radioactive)  -  Spectra 
LAV, 02:001 

Blackbody  radiation  -  Spectrum 

MIT. 12: 178 

Blood  -  Colorimetric  analysis 
GOT.03:001,  002 

Blood  circulation  -  Acoustic  properties 
JHU.  22:001 

Blood  circulation  -  Measurement 
JHU.  11:002;  MZH. 01:001 

Blood  circulation  -  Microscopic  studies 
BOS. 04:001 

Blood  circulation  -  Peripheral 
BOS. 04:001 

Blood  circulation  -  Photographic  recording  systems 
BOS. 04:001 

Blood  circulation  -  Visceral 
BOS. 04:001 

Blood  serum  -  Calcium  content 
NCU. 01:001 

Blood  volume  -  Measurement 
MZH.01:001 

Blunt  bodies  -  Aerodynamic  heating 

NAA.  03:002;  PIB. 12:011 
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Blunt  bodies  -  Boundary  layer 

MIC. 12-002;  NAA.03:001,  003,  004 
Blunt  bodies  -  Cooling 
NAA.03:002,  003 
Blunt  bodies  -  Fluid  flow 
NAA.03:001 

Blunt  bodies  -  Heat  transfer 

NAA. 02:001;  PIB.12:011,  012 
Blunt  bodies  -  Hypersonic  flow 

AVC.0 1:001;  PIB.12:011,  012 
Blunt  bodies  -  Laminar  boundary  layer 
MIC. 12:002,  005 
Blunt  bodies  -  Nose 

MIC. 12:002,  004,  005 
Blunt  bodies  -  Pressure  distribution 
PIB. 12:010,  012 
Blunt  bodies  -  Supersonic  flow 
NAA.03:004 

Bodies  of  revolution  -  Aerodynamic  characteristics 
CAL.05:007;  MED.02:001,  002;  RP1.01:008 
Bodies  of  revolution  -  Boundary  layer 
PSU.01:009 

Bodies  of  revolution  -  Drag 

PIB. 12:008;  ROM.04:001 

Bodies  of  revolution  -  Hydrodynamic  characteristics 
NBS.35:004,  005 

Bodies  of  revolution  -  Hypersonic  characteristics 
PR1.04:027;  RP1.05:0e)7-010,  012,  013 
Bodies  of  revolution  -  Interference 
THM.03:006 

Bodies  of  revolution  -  Laminar  boundary  layer 
COR.12:006 

Bodies  of  revolution  -  Mathematical  analysis 
RPI.0 1:008 

Bodies  of  revolution  -  Oscillation 

BR0.05:016;  THM.03.002,  005 
Bodies  of  revolution  -  Pressure  distribution 

BR0.04:017;  PIB. 12:010,  012;  VP1.02-.011 
Bodies  of  revolution  -  f>personic  characteristics 
CAL.05-.007;  COR.12  006;  PIB.04:016; 

PIB. 12:008;  THM.03:003 

Bodies  of  revolution  -  Transonic  characteristics 
BRO. 04:013,  017;  C1T.05:008 
Body  -  Anthropometry 
ANT.02:004-008 
Body  -  Attitudes 

BAY.01:008,  010,  011 
Body  -  Physiological  factors 
BAY.01:008,  009 
Body  attitudes  -  Theory 
BAY.OliOll 

Body  fats  -  Measurement 
ANT.02:00«-008 

Body  fats  -  Radiographic  analysis 
ANT.02:006 

Body  temperature  -  Physiological  factors 
KAR. 04:003 
Bone  -  Analysis 

KAR.01:003 

Bone  -  Chemical  analysis 

KAR.01:005;  KAR.02,001,  002;  LIE.04:001,  002 


Bone  -  Crystalline  phase 

KAR. 01:008;  KAR.02:001 
Bone  -  Development 
KAR.01:003 
Bone  -  Measurement 
ANT.02:005 
Bone  -  Physiology 

KAR.01:002,  004;  KAR.02:001 
Bone  -  Radioactivation  analysis 
L1E.04-.004;  LIE.05:001 
Bone  -  Structure 
KAR. 02:001 

Bone  -  Transplantations 
KAR.01-.002,  004 
Borax  -  Chemical  reactions 
VIT.01:004 

Borax  -  Hydrogenation 

V1T.01:003,  006,  008 
Borides  -  Applications 
FSI. 01:001 

Borides  -  Crystal  structure 
UPP. 02:001-003 
Borides  -  Radiation 
FSI. 01:001 

Borides  -  X-ray  analysis 
UPP.02:002 

Boron  -  Chemical  reactions 
ROC.02:006 

Boron  -  Helium  bombardment 
BOS.02:009 

Boron  -  Nuclear  reactions 
B  08.02:009 

Boron  bromides  -  Chemical  reactions 
PSU.10:001 

Boron  chlorides  -  Chemical  reactions 
PSU.10:001 

Boron  compounds  -  Preparation 
PSD.  10:001 

Boron  compounds  -  Thermodynamics 
PSU. 04:003 

Boron  compounds  (Organic)  -  Chemical  properties 
WAU.05:001 

Boron  compounds  (Organic)  -  Snythesis 
WAU.05:001 

Boron  fluorides  -  Applications 
NYU.09:002 

Boron  fluorides  -  Chemical  reactions 
PSU. 10:001 

Boron  fluorides  -  Spectra 
NYU. 09 .001 

Boron  halides  -  Chemical  reactions 
PSU. 10:001 

Boron  halides  -  Ionlxation  potentials 
JHU.06:009 

Boron  halides  -  Mass  spectra 
JHU.06:009 

Boron  hydrides  -  Chemical  properties 
WAU.05:001 

Boron  hydrides  -  Decomposition 
UTA. 04:001,  002 

Boron  hydrides  -  Exchange  reactions 
JHU. 06:007,  010 
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Boron  hydrides  -  Mass  spectra 
JHU.06:008 

Boron  hydrides  -  Snythesis 

VIT.01:003,  004,  006,  008;  WAU.05-.001 
Boron  hydrides  -  Temperature  factors 
UTA.04-.001,  002 

Boron  hydrides-d  -  Mass  spectra 
JHU.06:008 

Boron  Isotopes  -  Bombardment 
WAS.08:008,  018 

Boron  Isotopes  -  Exchange  reactions 
JHU.06-.007 

Bosons  -  Quantum  mechanics 
BRU.01:004,  007 
Bosons  -  Theory 

BRU.0 1:003,  004,  007 
Boundary  layer 

see  also  Laminar  boundary  layer;  Turbulent 
boundary  layer 

Boundary  layer  -  Heat  transfer 

BRO.O2:OO0;  MDU.12:012;  MIT.  13:001 
Boundary  layer  -  Mathematical  analysis 

COR.12-.016;  MDU.10:014;  RPI.05:005; 
RPLOS-.OOl;  STA. 04:002 
Boundary  layer  -  Measurement 

BRO. 02:006;  MDU.11:022;  TEX.02:014 
Boundary  layer  -  Photographic  analysis 
MIC  .06:007 

Boundary  layer  -  Pressure  distribution 
COR.  12:009;  SOC.05.002,  005 
Boundary  layer  -  Separation 
SOC. 05:002 

Boundary  layer  -  Shear  stresses 
RPI.05:006 

Boundary  layer  -  Stability 

JHU.04:008;  MDU.10:007,  Oil,  012;  MDU.12:009, 
015 

Boundary  layer  -  Supersonic  characteristics 
TEX.O2:O10 

Boundary  layer  -  Theory 

BR0.02:003;  BR0.10:002;  JHU.04:008 
Boundary  layer  -  Thickness 

BR0.05:015;  TEA. 01:001 
Boundary  layer  -  Turbulence 

JHU. 04:008;  JHU.20:001;  MDU.10:007,  Oil,  012, 
014,  015;  MDU.  12:006,  015;  MIC. 12:003; 
SOC.05.003;  TOR.01:013 
Boundary  layer  control  -  Mathematical  analysis 
SFE. 01:001;  STA.  15:002 
Boundary  layer  control  -  Theory 
PSU.01:009 

Brain  -  Auditory  stimulation 
MIT.  30.006 

Brain  -  Blood  circulation 
MZH.0L001 

Brain  -  Effects  of  caffeln 
LYO.0 1:001 

Brain  -  Electrical  activity 

LYO. 01:001,  003;  MGH.02-.002,  003,  005; 
MIT.30:005,  006,  014;  MIL.03:002 


Brain  -  Electrical  properties 
BUR.01-.002;  GOT.04:001 
Brain  -  Histology 
GOT.04:001 

Brain  -  Mechanical  stimulation 
MIT.30-.014 
Brain  -  Physiology 

GCT.04:001;  KAR.04:001,  004;  LY0.01:001-003; 
MIL. 03:001-003 
Brain  -  Stimulation 

GOT.04:001;  HRH.01:001,  003;  MGH.02.-001,  003, 
005;  MIT.30:004;  MZH.02:001 
Brain  -  Surgery 
PIS. 02:001 

Brain  (Cat)  -  Stimulation 
LIE.06-.001 

Brain  mechanisms  -  Theory 
BUR. 01 -.002 
Brass  -  Diffusion 

ILL.14:001;  PUR.06:006 
Brass  -  Optical  properties 
TEM. 02:001,  004 
Brass  -  Temperature  factors 
TEM. 02:001,  004 
Brass  crystals  -  Deformation 
FRA.07:002,  003 
Brass  crystals  -  Dislocations 
FRA. 07:002,  003 
Brass  crystals  -  Impurities 
FRA.07-.002,  003 
Bremsstrahlung  -  Applications 
NBS.20:004 

Bremsstrahlung  spectra  -  Shape 
NBS.  18:017 

Brillouin  tones  -  Theory 
MIC. 05:004 

Broadband  circuits  -  Design 
PEB. 10:003 

Bromobutenes  -  Chemical  reactions 
WIS.03:007 

Bromobutenes  -  Stereoisomers 
WIS.03-.007 

Buffers  -  Chemical  effects 
OKA.04:001 

Butanedione  -  Fluorescence 
ROC. 02:021 

Butanedione  vapor  -  Luminescence 
ROC. 02:022 

Butanes  -  Decomposition 

TEX.06-.001,  003,  005 
Butanes  -  Temperature  factors 
TEX.06-,001,  003,  005 
Butyl  radicals  -  Hyperfine  structure 
DUK.03:087 


Cadmium  -  Determination 
HAR. 11:007 
Cadmium  -  Diffusion 
ILL.19:004 

Cadmium  crystals  -  Electrochemistry 
POL. 01:027 


■»  1013 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Subject  Index 


Cadmium  ethylenediamine  tetraacetate  -  Polarographic 
analysis 
NCU.01:015 

Cadmium  ethylenediamine  tetraacetate  -  Oxidation- 
reduction  reactions 
NCU.01.015 

Cadmium  iodide  -  X-ray  analysis 
MU0.01:003 

Cadmium-magnesium  alloys  -  Elasticity 
1LL.18:001 

Cadmium  selenide  -  Spectrographic  analysis 
FRE.03:008 

Cadmium  selenide  -  Vaporization 
FRE.03:008 

Cadmium  sulfide  crystals  -  Absorptive  properties 
ROC. 04:012 

Cadmium  sulfide  crystals  -  Conductivity 
MIT.  27:0 16 

Cadmium  sulfide  crystals  -  Electron  transitions 
MIT.27:006;  ROC.04-.012 

Cadmium  sulfide  crystals  -  Luminescence 
ROC.04-.010 

Cadmium  sulfide  crystals  -  Photoconductivity 
MIT.27:006 

Cadmium  sulfide  crystals  -  Spectra 
ROC. 04:010 

Cadmium  tellurlde  -  Spectrographic  analysis 
FRE.03:008 

Cadmium  tellurlde  -  Vaporization 
FRE.03:008 

Calcite  -  Absorptive  properties 
MIC. 21:005 

Calcium  -  Determination 
NCU.01:010,  016 

Calcium  -  Hlstochemlcal  analysis 
KAR. 01:006 

Calcium  -  Volumetric  analysis 
ILL.  16:004;  NCU.01:010 

Calcium  hydroxide  -  Chemical  reactions 
ANT.03:002,  005 

Calcium  isotopes  -  Ion  exchange 
LIE.05.001 

Calcium  isotopes  (Radioactive)  -  Applications 
L1E.04-.001,  002 

Calcium  phosphate  -  Recrystallization 
LIE.04:002 

Calcium  tltanates  -  Hall  effect 
1LL.11:015,  016 

Calorimeters  -  Applications 

JHU. 05:004;  RPI.12:005,  009 

Calorimeters  -  Design 
RPI.  12:005 

Calorimetry  -  Applications 

AER.08:005;  BMB. 02:005 

Camphors  -  Isomerism 
ROC. 02:017 

Camphors  -  Photolysis 
ROC. 02  017 

Cancer  -  Effects  of  free  radicals 
DUK.03  073 

Capacitors  -  Applications 
UTA.01  Oil 


Carbamates  Hydrolysis 
OKA  04:001 

Carbohydrates  -  Biosynthesis 
OX  F.C  1:009 

Carbohydrates  -  Effects  of  radiation 
OSU. 08:030 

Carbohydrates  -  Hyperfine  structure 
OSU. 08:030 

Carbon  -  Electron  microscopy 
FRA. 07:001 

Carbon  -  Hlstochemlcal  analysis 
KAR. 01:006 

Carbon  -  Neutron  cross  sections 
STA. 08:018 

Carbon  -  Oxidation 
UTA. 02:026 

Carbon  -  Proton  cross  sections 
STA. 08:018 

Carbon  -  Resolution  properties 
FRA. 07:001 

Carbon  -  X-ray  analysis 
NBS. 18:018 

Carbon  arcs  -  Applications 
VIT.01:003,  006,  008 

Carbon  black  -  Surface  properties 
WAU.02:006,  007 

Carbon-carbon  band  -  Molecular  emission 
MIC. 06: 006,  007 

,  Carbon  crystals  (Hypothetical)  -  Band  structure 
ILL.09:005 

Carbon  crystals  (Hypothetical)  -  Cohesive  energy 
ILL. 09:005 

Carbon  dioxide  -  Chemical  reactions 
NYU.1L002 

Carbon  dioxide  -  Controlled  atmospheres 
CAR.  08: 009 

Carbon  dioxide  -  Dehydration 
701.01:014 

Carbon  dioxide  -  Fixation 

OXF.01:006,  012,  014 

Carbon  dioxide  -  Heat  transfer 
PRI.1 1:215 

Carbon  dioxide  -  Thermodynamic  properties 
701.01:014 

Carbon  dioxide  -  Viscosity 
BR0.05:017 

Carbon  disulfide  -  Dielectric  properties 
1LL.13:003 

Carbon  Isotopes  -  Atomic  masses 
COU.19:006 

Carbon  isotopes  -  Bombardment 
STA. 08:012,  022 

Carbon  isotopes  -  Disintegration 
STA. 08:030 

Carbon  isotopes  -  Excitation 
NBS.  20:004 

Carbon  isotopes  -  Photon  cross  sections 
NBS.  20:004 

Carbon  isotopes  -  Resonance 
MIT.  30:013 

Carbon  isotopes  -  Spectra 
MIT.30:013 
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Carbon  isotopes  (Radioactive)  -  Applications 
CHI.11-.011;  NBS.32-.001 

Carbon  monoxide  -  Burning  characteristics 
NBS.07:017 

Carbon  monoxide  -  Electron  transitions 
DUK.03.078 

Carbon  monoxide  -  Flame  propagating  properties 
MIC. 07:002 

Carbon  monoxide  -  Microwave  spectra 
DUK.03.078 

Carbon  monoxide  isotopes  -  Atomic  mass 
COU.  19:001 

Carbon  monoxide  isotopes  -  Dipole  moments 
COU. 19:001 

Carbon  monoxide  isotopes  -  Mass  spectra 
COU.02:023 

Carbon  monoxide  isotopes  -  Molecular  structure 
COU.02:035 

Carbon  monoxide  isotopes  -  Nuclear  magnetic  moments 
COU.02-.023,  035;  COU.19:001 

Carbon-nitrogen  band  -  Molecular  emission 
MIC. 06 -.006 

Carbonate  ion  isotopes  -  Determination 
LIE.04:O03 

Carbonate  ion  isotopes  -  Ion  exchange 
LIE. 04:003 

Carboxylic  acids  -  Chemical  reactions 
KEN.  01: 002 

Carboxylic  acids  -  Ionization  potentials 
NBS.04:004 

Carboxylic  acids  -  Oxidation-reduction  reactions 
BRI. 01:006,  008 

Cardiac  muscle  -  Physiology 
MGH.02:004 

Cardiac  output  -  Determination 
DUK.05:002 

Cardiac  output  -  Effects  of  atropine 
DUK.05:004 

Cardiac  output  -  Effects  of  circulatory  system 
DUK.05-.003 

Cardiac  output  -  Effects  of  posture 
DUK  05:004 

Cardiorespiratory  system  -  Effects  of  cough 
DUK. 05:001 

Cardiovascular  system  -  Acoustic  factors 
DUK.05-.008,  009 

Cardiovascular  system  -  Psychological  factors 
DUK.05:007-009 

Catalysis  -  Theory 
PRI.  13:001 

Cathode  ray  oscillographs  -  Applications 
ATE. 01:011 

Cathcde  ray  tube  screens  -  Image  intensification 
CHI.03:015 

Cathodes  (Electrolytic  cell)  -  Polarization 
MOD.Ol.OOl 

Cathodes  (Electron  tubes)  -  Materials 
FSI.01.001,  OSU. 06:006 

Cathodes  (Field  emission)  -  Analysis 
STA.ll  017 

Cathodes  (Field  emission)  -  Properties 
STA. 11.017 


Cats  -  Auditory  nervous  system 
MIT.12:155,  158,  186 
Cavity  resonators  -  Analysis 
NYU.  16: 002 

Cavity  resonators  -  Applications 
STA.10-.003 

Cavity  resonators  -  Design 
NBS. 27:002 

Cavity  resonators  -  Frequency  measurement 
NYU. 16:001 

Cells  (Biology)  -  Microanalysis 
POM. 01:006 

Centripetal  airpump  -  Design 
TIH. 03:001 

Centripetal  airpump  -  Operation 
TIH.03:002;  TIH.04:001 
Ceramic  coatings  -  Crystallization 
ILL.02:006  ,  008 
Ceramic  coatings  -  Fracture 
ILL.02-,004,  005,  009 
Ceramic  coatings  -  Physical  properties 
ILL. 02:005,  009 
Ceramic  coatings  -  Properties 
ILL.02:010,  Oil 

Ceramic  coatings  -  Reflective  effects 
ILL.02:010 

Ceramic  coatings  -  Stresses 
ILL.02-.005,  009,  011 

Ceramic  coatings  -  Temperature  factors 
ILL.02:004,  009 

Ceramic  materials  -  Dielectric  properties 
MIT.08:071 

Ceramic  materials  -  Electrical  properties 
MIT.27:014 

Ceramic  materials  -  Machining 
PLA.02:001 

Ceramic  materials  -  Magnetic 
MIT.27:014 

Ceramic  materials  -  Magnetic  properties 
MIT.27:014 

Ceramic  materials  -  Production 
MIT.  27:014 

Ceramic  materials  -  Stresses 
CAL.17.001;  CAL.18:002 
Ceramic  materials  -  Wave  transmission 
MIT.08:071 
Cerenkov  counters 
STA. 08:036 

Cerium  oxides  -  Crystal  structure 
PUR.07:002 

Cerium  oxides  -  Electrical  properties 
PUR. 07:001,  006 

Cerium  oxides  -  Physical  properties 
PUR. 07:001,  002  ,  006 
Cerium  oxides  -  Thermochemistry 
PUR. 07  001,  006 

Cesium  antimonides  -  Photocathodes 
ILL.  13:004 

Cesium  bromide  crystals  -  Evaporation 
COU.  20. 005 

Cesium  bromide  crystals  -  Spectra 
JHU. 18:003,  005 
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Cesium  halides  -  Nuclear  magnetic  resonance 
HAR.03:026,  031 

Cesium  iodide  crystals  -  Evaporation 
COU.20:005 

Cesium  isotopes  (Radioactive)  -  Hyperfine  structure 
MIT.12:150,  206 

Cesium  isotopes  (Radioactive)  -  Nuclear  magnetic 
resonance 
MIT.12-.150 

Chain  reactions  -  Inhibition 
UTA.02-.025 

Chain  reactions  -  Mathematical  analysis 
INT.03:003 

Chelate  compounds  -  Stability 
NCU.01:014,  018 
Chelate  compounds  -  Synthesis 
MOR.01:001;  PSU.09:001 
Chelate  compounds  -  Triethylenetetramine 
NCU.01:014 

Chelate  compounds  -  Volumetric  analysis 
NCU.01:0l8,  019 
Chelating  agents  -  Bibliography 
PSU.09:001 

Chemical  analysis  -  Methods 
COR.01-.013-015 

Chemical  equilibrium  -  Mathema'ieal  analysis 
MDU.13:007 

Chemical  equilibrium  -  Statistical  analysis 
SOC.04-.007 

Chemical  equilibrium  -  Temperature  factors 
PRI.10:014 

Chemical  impurities  -  Chemical  effects 
BR0.08:004,  005 

Chemical  impurities  -  Physical  effects 
BRO.  13:003 
Chemical  reactions 

see  also  specific  types  of  reactions,  e.g., 
Oxidation- reduction  reactions 
Chemical  reactions  -  Analysis 

CHI.11:011;  IQST.OlrOOl;  OHU.01:002,  003; 
PRL10-.015;  PRL13:001;  PUR.09:001 
Chemical  reactions  -  Equipment 
TOI.01:014 

Chemical  reactions  -  Kinetics 

AER.  11:001,  005,  006;  COA.03:001,  0C2,  004; 
LOU.01-.005;  OHU.Ol-.OOl;  OKA.04:003; 

PRI.  14:004;  PUR.08:001-003;  TEX.04:039; 
TEX. 08:001,  004,  005;  UTA.04;00! 

Chemical  reactions  -  Luminescence 
PRI.09:042 

Chemical  reactions  -  Mathematical  analysis 

MDU.13:007,  018;  PRL10:013;  TOI.01:017 
Chemical  reactions  -  Mechanisms 
UTA.04:001 

Chemical  reactions  -  Spectrographic  analysis 
COA.03:004;  INU. 01:002 
Chemical  reactions  -  Statistical  analysis 
MDU. 13:010 

Chemical  reactions  -  Temperature  factors 

OHU.01:001-004;  TEM.01:007,  Oil,  016 
Chemical  reactions  -  Thermodynamic  properties 
UTA. 04:001 


Chemical  reactions  -  Velocity 

AER.11:001,  005,  006:  CHI.11:010;  CQA.03:001, 
002,  004;  MDU.13:010;  TOI.0 1:014 

Chlorine  -  Combustion 
LOU.02:001 

Chlorine  compounds  (Organic)  -  Hydrogenation 
COL.02:006 

Chlorine  cyanide  -  Microwave  spectrum 
COU.  19:003 

Chlorine  ions  -  Diffusion 
COU.04:003 

Chlorine  isotopes  -  Bombardment 
FRA.01:006 

Chlorine  isotopes  -  Nuclear  disintegration  energy 
FRA.  01:006 

Chlorine  isotopes  -  Spectrographic  analysis 
FRA.01:006 

Chlorine  oxides  -  Spectra 
TAM.01:010,  012 

Chlorobenzenes  -  Crystal  structure 
PIT.02:022 

Chlorobenzenes  -  Molecular  structure 
PIT.02:022 

Chlorobenzenes  -  Phase  studies 
PIT.02.-022 

Chlorobenzenes  -  Spectra 
PIT.02-.022 

Chlorobenzenes  -  X-ray  analysis 
PIT.02-.022 

Chloroethers  -  Chemical  reactions 
TUS.01:004 

Chlorophylls  -  Absorption  spectrum 
WAS. 04:022 

Chlorophylls  -  Chemical  reactions 
MIN.22:001 

Chlorophylls  -  Oxidation-reduction  reactions 
STR.02-.001 

Chlorophylls  -  Paramagnetic  resonance 
WAS.04:022 

Chlorophylls  -  Photochemical  effects 
MIN.22:001 

Chlorophylls  -  Photolysis 
WAS.04-.022 

Chlorosilicanes  -  Chemical  reactions 
WIS.06:003 

Chlorotrifluorethylene  -  Chlorination 
COL.02-.007 

Chlorotrifluorethylene  -  Photochemical  reactions 
COL. 02:007 

Cholesterol  -  Metabolism 
ILL. 17:001 -006 

Chromatography  -  Theory 
FRE. 04:007 

Chromium  -  Atomic  structure 
FLA.02:004 

Chromium  compounds  -  Oxidation 
COR.  16:001 

Chromium  -  Purification 
CDC. 03:007 

Chromium  compounds  -  Synthesis 
COR.  18:001 
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Chromium-iron-nickel  alloys  -  Corrosion 
MIT.  16:001,  002 

Chromium-iron-nickel  alloys  -  Stresses 
MIT.16:001,  002 

Chromium  isotopes  -  Bombardment 
FRA.01:008;  WAS.08:016 

Chromium  isotopes  -  Nuclear  disintegration  energy 
FRa.01:008 

Chromium  isotopes  -  Spectrographic  analysis 
FRA.01:008 

Chromium  oxide  catalysts  -  Applications 
NOR.05:001 

Circulatory  system  -  Physiology 
JHU.ll-.002 

Cirrhosis  -  Metabolism 
HAR.11:005 

Cirrhosis  -  Post-alcohoUc 
HAR.11:005,  009 

Clinical  experiments  -  Techniques 
HAR.11:001 

Clock  delay  mechanisms  -  Applications 
WRU.01:003 

Cloud  chambers  -  Development 
FRU.01-.001 

Cloud  chambers  -  Operation 
FRU.01-.003 

Cloud  chambers  -  Performance 
FRU.01:002 

Coanda  effect  -  Theory 

RP1.03:008;  SFE.Ol.OOl 

Coanda  nozzles  -  Aerodynamic  characteristics 
SFE.01:001 

Coatings  -  Arsenic  sulfide 
CHI. 03:021 

Cobalt  -  Atomic  structure 
FLA.02:004 

Cobalt  -  Diffusion 
ILL. 14:008 

Cobalt  -  Elasticity 
NOR. 03:008 

Cobalt  -  Hyperfine  structure 
OSU. 15:002 

Cobalt  -  Internal  friction 
NOR.03-.008 

Cobalt  -  Thermodynamic  properties 
OSU. 15:001,  002 

Cobalt  bromide  crystals  -  Optical  properties 
PIT.05:006 

Cobalt  chloride  crystals  -  Optical  properties 
PIT.05:006 

Cobalt  ions  -  Electron  transitions 
HEB.02:006 

Cobalt  ions  -  Spectra 
HEB.02-.006 

Cobalt  isotopes  (Radioactive)  -  Gamma  ray  spectra 
UPP.04:015 

Cobalt  salts  -  Molecular  structure 
M1T.12:254 

Cobalt  salts  -  Resonance 
MIT.  12  254 

Cobalt-titanium  boride  sysiems  -  Melting 
ILL.02  007 
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Coils  -  Applications 
UTA. 01:011 

Coincidence  counters  -  Effects  of  Doppler  shift 
MIT.12:148 

Collimators  -  Applications 
COR. 07:023 
Colloids  -  Analysis 
SOC.04-.005 

Colloids  -  Applications 
WES.01-.002 

Colloids  -  Phase  studies 
SOC.04-.006 

Colloids  -  Photographic  analysis 
T01.01-.007 

Color  vision  -  Analysis 
1ST.01-.024 

Color  vision  -  Physiological  factors 
COP. 01:003 

Color  vision  (Cat)  -  Physiological  factors 
COP. 01:003-005 
COMAC 

see  also  Data  storage  systems 
COMAC  -  Operation 
DOC. 01:009 
Combustion  -  Analysis 

CIP.01-.001,  002;  INT.02:001;  JHU.16:004; 

PR1. 11:211 

Combustion  -  Applications 
CIP.01:001,  002 
Combustion  -  Bibliography 

ARD.01:009;  PR1.11-.214 
Combustion  -  Chemistry 
ARD.01:009 

Combustion  -  Detonation 
MIC.08:003 

Combustion  -  Initiation 

CEX.01:001;  C1P.01:001,  002 
Combustion  -  Mathematical  analysis 

FEA.01:002;  INT.03:004;  SUN.0i:002 
Combustion  -  Photographic  analysis 
CWC.01:001 

Combustion  -  Physical  factors 

CWC  01:001,  002;  1NT  01:007;  SUN.01:003 
Combustion  -  Stability 

AER. 03:004-006;  AER.07.002;  AER.12:002; 
CEX.01-.001;  CIP.01-,001,  002;  PRI.09-.041 
Combustion  -  Test  facilities 
MIN. 20:001;  PRI.’4:001 
Combustion  -  Theory 
CIP.01-,001,  002 
Combustion  Thermodynamics 

CIP.01-,001,  002;  FEA.01:003,  005 
Combustion  -  Ultrasonic  factors 
MIC. 20:001 

Combustion  -  Velocity 
TEM. 01:008-010 

Combustion  chamber  gases  -  Chromatographic  analysis 
OSU. 03:021 

Combustion  chamber  gases  ••  Heat  transfer 
PR1.11  210 

Combustion  chamber  gases  -  Pressure 
LOC. 01:003,  005 
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0  ombustion  chambers  -  Design 
11L.01:001 

Combustion  chambers  -  Development 
AER.03:004,  005:  AMF.02:003 
Combustion  chambers  -  High  speed  cameras 
BEL.01:004 

Combustion  chambers  -  Performance 
PR1. 11:211 

Combustion  chambers  -  Test  facilities 
FEA.01:001 

Command  systems  -  Mathematical  analysis 
COU.10:023 

Communication  equipment  -  Circuits 
MIT.  12: 214 

Communication  equipment  -  Three-terminal  devices 
M1T.12-.214 

Communication  systems  -  Coding 

M1T.12:193,  200,  227;  STA.06:069 
Communication  systems  -  Mathematical  analysis 
MIT.12:227,  246;  STA.06:058 
Communication  systems  -  Reliability 
COU.  10:033;  MIT.12:193 
Communication  systems  -  Signal  to  noise  ratio 
MIT.  12: 200 

Communication  systems  •  Statistical  analysis 
M1T.12:168,  177 

Communication  systems  -  Theory 

COU.10:022;  COU.2l:002;  GNV.01:001; 
MIT.12:193,  200,  221;  NEU.01:014;  PIB.09015; 
STA. 06:069 

C  omplex  compounds  -  Analysis 
PUR. 08:001 -003 

Complex  compounds  -  Chemical  reactions 
PUR.08:001,  003 

Complex  compounds  -  Crystal  structure 
ARK.01:010;  PSU.07:009-012 
Complex  compounds  -  Phase  studies 
PSU. 07:009-011 

Complex  compounds  -  Reduction 
NCU. 01:015 

Complex  compounds  -  Spectra 
WIS. 05:001,  003 
Complex  compounds  -  Stability 
PUR.08:002 

Complex  compounds  -  X-ray  analysis 
ARK.01-.010 

Compressible  flow  -  Analysis 
BRO.  10:003 

Compressible  fiow  -  Boundary  layer 

MDU.11.018;  MIT.13:001;  PIB.12:005 
Compressible  flow  -  Heat  transfer 
MIT.  13:001 

Compressible  flow  -  laminar  boundary  layer 
STA.04:002,  003 

Compressible  flow  -  Mathematical  analysis 

MDU.  11:016;  MDU.19:001,  003;  M1N.07:017; 
PEN.02:002:  PIB. 04:011,  012,  014;  PIP..12:002; 
PHI. 11:206;  RP1.03:007;  RCS.01:001,  002,  004,  006 
Compressible  flow  -  Measurement 
BR0.04:016 

Compressible  flow  -  Stability 
PEN. 02  002 


C  ompressible  flow  -  Turbulent  boundary  layer 
M1N.05:002;  NBS.35:006;  ROC.03:038 
Compressor  blades  -  Applications 
PR0.01:004 

Compressors  -  Performance 
ESC. 02- 005 
Computers 

see  also  Mathematical  computers 
C  omputers  -  Applications 
WRU.02:005 
Computers  -  Coding 
MIT.12;179 
Computers  -  Design 
MIT.12:251 

Computers  -  Language 
MIT.12:251 
C  onductivity 

see  also  as  a  subdivision,  e.g..  Lead  sulfide  - 
Conductivity 

Conductivity  -  Measurement 
CAL.03:048 

Conductivity  -  Temperature  factors 
ALF.02:003 
Conformal  mapping 

gee  also  separate  Mathematical  Subject 
Classification,  p.  1087 
Conformal  mapping  -  Applications 
RCS.01:001-006 
Conical  bodies  -  Cooling 

MIN.07:012,  015,  016 
Conical  bodies  -  Laminar  boundary  layer 
COR. 12:006;  MIN.09:012;  PRI.04:021 
Conical  bodies  -  Pressure  distribution 
PRI. 04:027 

Conical  bodies  -  Supersonic  characteristics 
COR. 12:006;  M1N.09-.012' 

Continuum  mechanics  -  Theory 
CAR.04:0)9 
Control  systems 

also  Sampled-daia  control  systems 
Control  systems  -  Deflection 
TEK.  01:001 

Ccntrol  systems  -  Design 
COU.  10:028 

Control  systems  -  Mathematical  arialysis 

COU.  10:029,  071,  032;  PI£.09:018;  STA.06:053 
Control  systems  -  Stability 

COU.  10:019,  031,  036;  PIB. 09:018 
Control  systems  -  Synthesis 

COU.  10:020,  025,  031,  036;  PiB.09:032 
Controlled  atmospheres  -  Applications 
RP1.12:004 

Convection  -  Analysis 
MDU. 12:012 

Convection  -  Mathematical  analysis 
BRO.  11.001;  MIN.07:014 
Cociants  -  Performance 
OKI. 01:002 

Copper  -  Atomic  structure 
F1.A. 02:004 

Copper  -  Band  structure 
COR. 07:017 
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Copper  -  Chemical  reactions 

Copper  crystals  -  Magnetoresistance 

.  *  • 

IQS.01:001 

NAA. 02: 004  ,  0J5 

• 

• 

Copper  -  Cyclotron  resonance 

Copper  crystals  -  Resistivity 

r 

CAL.03-.050 

CAL.03-.027;  NAA.02:004,  005;  ROC.05:022 

-4*.  *  • 

",  *, 

L 

Copper  -  Deformation 

Copper  crystals  -  Stresses 

y 

< 

BR0.13:002 

MIT.20:001 

y 

*  *  **  » i .  • 

£ 

Copper  -  Diffusion 

Copper  crystals  -  Temperature  factors 

■« 

-,v 

• 

ILL. 14:001;  008 

COR. 02:005,  008-010;  MIT.20:001 

•  «  •  ■  *  » 

•/* 

s 

Copper  -  Electromagnetic  properties 

Copper  films  -  Density 

\  „  •  - 

I 

BR0.09:003 

COR. 07:025;  COR.08:009;  COR.17-.C02 

• 

• 

Copper  -  Electronic  parameters 

Copper  films  -  Optical  analysis 

BR0.09:003 

COR. 17:002 

\ 

Copper  -  Lattice  conductivity 

Copper  films  -  Optical  properties 

** 

„'-\V  y 

-  - 

BR0.09:004 

COR. 07:019 

y^y " 

’ 

Copper  -  Meson  cross  sections 
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Dleiectrice  -  Tabiee 

MIT.i7-.001,  010 

Dle’  .-c trice  -  Wave  transmission 
CIT.02:006 

Diels-Alder  reaction*  -  Application* 

COL.01:004 
Differential  equation* 

«ee  al»o  separate  Mathematical  Subject 
Classification,  p.  1087 
Differential  equations  -  Applications 

CAL.04:008;  LEH.01:003;  MIT.12:160; 

RPI.05:007 

Diffraction  -  Mathematical  analysis 
HAR.09:006;  NYU.  14:002 
Diffusers  -  Design 
STA. 15:003 

Dlffueers  -  Turbulent  boundary  layer 
STA.15-.001,  004 
Diffusion 

see  also  as  a  subdivision,  e.g.,  Ions  -  Diffusion 
Diffusion  -  Analysis 

PAC.01:001,  002 
Diffusion  -  Impurity  factors 

ILL.  14:005,  007-009,  Oil,  012 
Diffusion  -  Mathematical  analysis 

CAL.15:001;  COU.2l-.004;  FRE.04-.003; 

ILL. 19:003,  005;  MIT.29:001;  PRI.10:011; 

PUR. 06:004,  005,  008 
Diffusion  -  Measurements 
PUR. 06:006 
Diffusion  -  Theory 

ALF.02:001-003;  CHI.13:012;  FRE. 04:003 
Diffusion  In  Ionic  Solids  -  Symposium 
ALF.02:002 
Digital  computers 

see  also  Mathematical  computers 
Digital  computers  -  Applications 
MIT.30:010 

Digital  computers  -  Operation 
DUK.04:005 

Digital  computers  -  Scheduling 
DUK. 04:001 

Dimethyiglyoxlme  -  Magnetic  resonance 
DUK.  03:091 

2,4-Dinltrobenzenesulfenyl  chloride  -  Chemical  reactions 
SOC. 02-007 
Diodes  -  Applications 
STA. 06:059,  067 
Diodes  -  Circuits 
STA.06:062 

Diodes  -  Mathematical  analysis 
OSU. 06:006 

Diodes  -  Signal  to  noise  ratio 
STA.06;026 

Direction  finding  (RF)  -  Errors 
STA.06:0<; 

Direction  finding  antennas  -  Analysis 
STA.06-.049 

Direction  finding  signals  -  Detection 
STA.06:049 

Discharge  tubes  -  Analysis 
ATE.01014 


Disks  -  Oscillation 

BR0.05:011,  013,  015;  BR0.06-.002-004,  007 
Dissipative  processes  -  Statistical  mechanics 
B 08.03:006 
Documentation 

DOC. 01:012 

Documentation  -  Bibliography 
MIT.  12: 171 

Documentation  -  Coding 
WRU.02:002,  005 
Documentation  -  Instrumentation 

DOC. 01:001,  003,  006,  008,  Oil;  WRU.02.001,  004, 
005 

Documentation  -  Punched  card  methods 
DOC. 01:009,  010;  WRU.02:002,  003 
Documentation  -  Theory 
DOC. 01:001,  008 
Doppler  systeme  -  Applications 
STA. 06:049 
Dosimeters 

see  Radiatin'..  meters 
Drag  -  Determination 
RCS.01:004 

Drag  -  Mathematical  analyeie 
THM. 03:004 
Drag  -  Reduction 

P IB. 04:009;  PIB.05-.008,  009,  012,  014; 

ROM. 04:001;  SOC.05:003;  THM. 03:004,  005 
Drops  -  Atomization 
AER.  10:001 
Drops  -  Combustion 

AER. 10:001;  INT.01:005,  007;  INT.03:004 
Drops  -  Configuration 
AER.  10: 001 
Drops  -  Drag 

AER.  10:001 

Drops  -  Photographic  analysis 
AER. 10:001 

Duct  inlets  -  Configuration 
MDU.10:013 
Duct  inlets  -  Design 
PIB. 05:008 

Duct  inlets  -  Pressure  distribution 
CIT.08:009;  RPI.0S:006 
Duct  inlets  -  Supersonic  characteristics 
PIB. 05:006 

Ducted  fan*  -  Performance 
ESC  .02:001  -003 
Ducts  -  Pressure  distribution 
R  PI.  03: 006 

Dust  explosions  -  Analysis 
EXP. 01:002 
Dyes  -  Applications 

GOT.03  001,  002;  RUT.05:001 
Dyes  -  Chemical  reactions 
NB3.31:001 
Dyes  -  Isomerism 

NBS.  31:002;  WAU.01-.016 
Dyes  -  Molecular  structure 
NBS.3l-.001 

Dyes  -  Photochemlcz.  .  eactiona 

NBS. 31:002;  PIB.07.006-009;  PIB.  14:001 
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Dyes  -  Polarographlc  analysis 
WAU.  01.024 
Dyes  -  Spectra 

FLA.01:006,  Oil;  NBS.S1:001;  WAU.01-.018,  024 
Dysprosium  isotopes  (Radioactive)  -  Decay 
UPP.04:013 


Earth  -  Electromagnetic  effects 
MDU.03-.042,  044 
Earth  -  Pressure  "  'tribution 
FRI.16:004 

Echo  ranging  -  Applications 
STA.21:004 

Eddying  -  Sonic  effects 
BRO. 02:00$ 

Education  -  Test  methods 
MIT.12:266 

Elastic  scattering  -  Mathematical  analysis 
STA.03:048 

Elastic  shells  -  Stresses 
MIC. 18:004 

Elastic  she  ■>  -  Temperature  factors 
MIC.  18:004 

Elastic  shells  -  Theory 
MIC. 18:002,  003 
Elastic  shells  -  Viscoelasticity 
MIC.  18:003 
Elasticity 

see  also  as  a  subdivision,  e.g.,  Airframes  - 
Elasticity 

Elasticity  -  Analysis 
AIR.01:005 

Elasticity  -  Mathematical  analysis 

CIT.14:002,  003;  COU.13-.007;  CRK.01:003; 
JHU.21:001,  002;  MDU.09:055;  MIN.I4:001,  002; 
NYU.13:002;  PIB.15:001;  RPI.  18:001 ;  WAS.02:026 
Elasticity  -  Measurement 
NOR.03:004 

Elasticity  -  Temperature  (actors 
CIT.14:002,  003 
Elasticity  -  Theory 

MDU.02.021;  NBS.35:001;  PIB.15:002;  WAS.02:026 
Elastomers  -  Preparation 
NRL.02:001 

Electric -analogy  calculator  -  Applications 
RPI.01:008,  00# 

Electric  arcs  -  Applications 

AVC.01:006,  010;  VIT.01:J04  ,  005 
Electric  arcs  -  Mercury 
MIT.  12: 184 

Electric  arcs  -  Temperature  (actors 
V1T.01:007 

Electric  bridges  -  Testing  equipment 
NBS.34:001 

Electric  bridges  -  Voltage  charges 
NBS.34  001 

Electric  charges  -  Motion 
ATE.01  010 

Electric  currents  -  Magnetic  (actors 
CH1.12  038 


Subject  Index 


Electric  currents  -  Measurement 
STA.  11:010 

Electric  discharges  -  Analysis 
RCA. 01:003 

Electric  discharges  -  Applications 

CAL. 05:012;  SOC.08-.003 
Electric  discharges  -  Chemical  effects 

PSU.10:001 

Electric  discharges  -  High  frequency 
MIT.  12: 183 

Electric  discharges  -  Plasma  oscillations 
MIT.12:154 

Electric  discharges  -  Spectrographic  analysis 
NBS.33:001,  004 

Electric  discharges  -  Statistical  analysis 
MIT.  12: 247 

Electric  filters  -  Mathematical  analysis 
PRF.0S:001 

Electric  guns  -  Design 
HT.O0:OO1-OO4 

Electric  guns  -  Interior  ballistics 
UTA.01-.011,  014 
Electric  guns  -  Theory 
UTA.01-.023 

Electric  potential  -  Measurement 
NCU.01:008 

Electric  potential  -  Quality  control 
CDC.03:001 

Electric  power  equipment  -  Bibliography 
PLA. 03:002 

Electric  power  equipment  -  Classification 
PLA.03:001 
Electric  propulsion 

PLA.03:001-00S 
Electric  propulsion  -  Sources 

AVC. 01:010 
Electrical  circuits 

PIB.0fi:028 

Electrical  circuits  -  Design 
MIT.12:234,  236 

Electrical  circuits  -  Mathematical  analysis 
COU.10-.034;  MIT.12-,201,  213,  256 
Electrical  circuits  -  Synthesis 
ILL. 21:001  -004 

Electrical  conductance  -  Theory 
IEN.02:005 

Electrical  conductance  -  Valence  band 
BAT.02:005 

Electrical  engineering  -  Mathematical  analysis 
MiT.12-.232 

Electrical  networks  -  Analysis 
MIT.12:167;  STA.06:063 
Electrical  networks  -  Capacitance 
ILL. 21:001-004 
Electrical  networks  -  Design 
MIT.  12: 236;  STA.06-,066 
Electrical  c'tworks  -  Errors 
MIT.  12: 174 

Electrical  networks  -  Feedback 
MIT.  12: 167 

Electrical  networks  -  Impedance 
ILL. 21:003 
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Flectrical  networks  -  Mathematical  analysis 

ILL.21:001,  004,  005;  MIT.12:169,  202,  204,  213, 
222,  248,  281,  262;  PIB.09:010;  PIB.  10:005 
Electrical  networks  -  Nonreciprocal 
ILL. 21:005 

Electrical  networks  -  Performance 
M1T.12:161 

Electrical  networks  -  Signal  to  noise  ratio 
MIT.  12: 248,  281,  262 
Electrical  networks  -  Synthesis 

ILL. 21:001;  MIT.12-.175;  PE3.09:016; 

STA. 06:027,  059,  081,  063 
Electrical  networks  -  Theory 
PIB.  10:004,  005 

Electrochemistry  -  Applications 
COR.01:013-015 
Electrochemistry  -  Italy 
POL. 01:018 

Electrodeposition  -  Bibliography 
VIS.01:004 

Electrodes  -  Adsorption 
NCU. 01:009 

Electrodes  -  Electrical  properties 
POL.01:027 
Electrodes  -  Materials 
POL.01-.027 
Electrodes  -  Passivity 
POL.0 1:028,  029 
Electrodes  -  Standards 
RPI.  06:008 

Electrodiffusion  -  Mathematical  analysis 
FRE.04:003 

Electrodiffusion  -  Theory 
FRE. 04:703 

Electroencephalography  -  Applications 
GMH.0 1:002;  PlS.O2:O0i 
Electroencephalography  -  Equipment 

BUR. 01:001;  GMH.01-.002;  MIT.12:207 
Electroencephalography  -  Lysergic  acid  diethylamide 
BAY.01:007 

Electroencephalography  -  Mathematical  analysis 
MIT.  12:207;  M1T.30:005 
Electrolytes  -  Conductivity 
MDU.  13:016 
Electrolytes  -  Diffusion 
MDU. 13:016 

Electrolytes  -  Electrical  properties 
FRE. 04:004,  005 

Electrolytes  -  Mathematical  analysis 
MDU. 13:016,  017,  023 
Electrolytes  -  Thermodynamic  properties 
OKA. 02:003 

Electrolytes  -  Viscosity 
MDU. 13  018 

Electrolytic  cells  -  Applications 
RPI. 06:007 

Electromagnetic  fields  -  Mathematical  analysis 
ATE. 01-013 

Electromagnetic  fields  -  Theory 
LEY.02  005 

Electromagnetic  theory  -  Mathematical  analysis 
NYU. 76:027 


Electromagnetic  waves 

see  also  Microwaves 
Electromagnetic  waves  -  Applications 
MIT.  30:002 

Electromagnetic  waves  -  Attenuation 
CIT.02:012 

Electromagnetic  waves  -  Diffraction 
NYU. 14:002 

Electromagnetic  waves  -  Energy 
MIT.  27:011 

Electromagnetic  waves  -  Frequency  modulation 
COU. 02:037;  PIT.05:001 

Electromagnetic  waves  -  Mathematical  analysis 
C1T.02:008,  012;  COU.21:004;  MIT.12:160; 

MIT. 27:011;  PIB. 09:011 
Electromagnetic  waves  -  Propagation 

CIT.02:005,  010;  COU. 21:001,  003;  HAR.03:017; 
NEC. 01:001 

Electromagnetic  waves  -  Properties 
MIT.27:011 

Electromagnetic  waves  -  Radiation 
MIT.  27:011 

Electromagnetic  waves  -  Scattering 

CIT. 02:007;  COU.21:004;  MDU.16:008,  010 
Electromagnets  -  Control  systems 
CAL. 13:006 

Electromagnets  -  Pulse  modulation 
CAL. 13:006 

Electron  beams  -  Attenuation 
CAL.05:003 

Electron  beams  -  Deflection 
STA. 06:039 

Electron  beams  -  Development 
OSU. 06:006 

Electron  beams  -  Diffraction 
PIB. 09:029 

Electron  beams  Electrical  factors 
STA.  11:01 9 

Electron  beams  -  Electromagnetic  factors 

MIT.  12:188,  238;  PIB.09:012;  STA.06:019 
Electron  beams  -  Energy 
MPP.01.002 

Electron  beams  -  Focusing 

CAL.  13:001 -004,  007;  STA.06:023,  039 
Electron  beams  -  Interference 
CAL.13:002 

Electron  beams  -  Ionizing  effects 
STA. 11:014 

Electron  beams  -  Mathematical  analysis 

CAL. 13:001,  004,  007;  HAR.03:027;  M1T.12:188; 
PIB. 09:017;  PIB. 16:001:  STA. 06:020 
Electron  beams  -  Megavolt 
ILL. 20: 002 

Electron  beams  -  Modulation 
Il.L. 20:002,  004 
Electron  beams  -  Oscillation 

PIB. 09:023,  024;  STA.11:016 
Electron  beams  -  Penetration 
CHI.  12:036 

Electron  beams  -  Production 
CAL. 13:007 
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Electron  beams  -  Radiation 
STA.11:015 

Electron  beams  -  Stability 

HAR.03:027;  P7B.09-.023;  STA.11:016 
Electron  beams  -  Theory 
STA.11-.018 

Electron  beams  -  Transients 
MIT.  12: 265 

Electron  capture  -  Electromagnetic  factors 
CHI. 03:024 

Electron  capture  -  Photoelectric  factors 
CH1.03:024 

Electron  gas  -  Theory 
MDU.02-.019 
Electron  guns  -  Design 

OSU.06:005;  STA.06:020,  060 
Electron  microscopy 

see  also  as  a  subdivision,  e.g.,  Platinum  - 
Electron  microscopy 
Electron  microscopy  -  Applications 

COR.08-.009-011,  016;  FRA.07:002-004; 
1EN.02:001,  007;  PSU.05:014;  PSU.06:007 
Electron  spin  resonance  -  Effects  of  gases 
DUK. 03:090,  093 
Electron  tubes  -  Circuits 
PIB.09:021 

Electron  tubes  -  Design 
STA.  06:039 

Electron  tubes  -  Microwave 
P1B.09:014 

Electron  tubes  -  Space  charges 
PDB.09:014 

Electron  wave  tabes  -  Theory 
PIB. 16:001 

Electronic  circuits  -  Analysis 
M1T.12:189 

Electronic  circuits  -  Design 
NEU. 02:003 

Electronic  circuits  -  Noise 
MIT.  12: 180 

Electronic  circuits  -  Statistical  analysis 
STA.06:032 

Electronic  circuits  -  Synthesis 
STA. 06:059 

Electronic  equipment  -  Antenna 
C1T.  13:004 

Electronic  Properties  of  Metals  at  Low  Temperatures  - 
Symposium 
GEN. 03:001 

Electronic  Waveguides  -  Symposium 
PIB.P9:030 

Electrons  -  Absorption 
MPP. 01:003 

Electrons  -  Auger  effect 
LAV.02  001 

Electrons  -  Conduction 
M5U. 02:003 

Electrons  -  Cyclotron  resonance 
DUK. 03:092 
Electrons  -  Density 

MIT.12:148;  UTA.03  002,  006 


Subject  Index 


Electrons  -  Distribution 
MUF. 03:005,  008 
Electrons  -  Elastic  collision 
M1T.12:267;  MIT.30:003 
Electrons  -  Electrical  properties 
YAL. 09:004 
Electrons  -  Energy 

MDU.02:025;  MIT.30-.003,  012;  MUF.03:005,  006, 
008;  STA.07:031;  STA.08:004,  025;  TEX.07-.003, 

008;  WAU. 01:022,  023 
Electrons  -  Excitation 
SYR. 10:002 
Electrons  -  Masses 

MUF. 03:002,  003;  PIB.09:031 
Electrons  -  Microwave  spectroscopy 
MIT. 12:148 
Electrons  -  Motion 
SYR. 03:011 

Electrons  -  Polarization 
PSU. 05:007 

Electrons  -  Production 
CHI.  12:046 

Electrons  -  Recoil  atoms 
STA.03:057 

Electrons  -  Relaxation  times 
WAS. 04:020 
Electrons  -  Resonance 

BRO. 09:003;  CAL.03:0;  i 
Electrons  -  Scattering 

ATE. 01:013;  BAT.Ol.OOi;  BP.0.09-.004;  HAR.03:023; 
OSU.  16:002;  PAR.02:001,  004;  STL.01:007; 

STA. 03:038,  040,  042,  C:t>,  061;  STA.07:025-032; 
STA. 08:003,  005-011,  013-015,  018-020,  024, 

025,  027,  029-031,  035;  WAS.08:004  ,  010 
Electrons  -  Thermal  particles 
CH1.12:049 
Electrons  -  Velocity 

MIT.30-.003;  NBS.21:023,  024 
Electrophoresis  -  Applications 
NBS.  29:001 

Electrophoresis  -  Theory 
FRE. 04:004  ,  005 
Ellipsometers  -  Applications 
MIT.  1 2: 203 

Ellipsometers  -  Photoelectric 
MIT.  12: 203 

Emotions  -  Measurement 
GMH.01:001 

Emotions  •  Physiological  effects 
BAY.01:008-011 

Emotions  -  Psychological  effects 
NEU.01 :0 1 6 

Emotions  -  Test  methods 
GMH.  01:001 
Entropy 

see  also  the  subdivision  Thermodynamic 
properties,  e.g.,  Hydrocarbons  -  Thermodynamic 
properties 

Entropy  -  Determination 
JHU. 05:002 
Entropy  -  Theory 

BOS. 03:004;  JHU.05  002 
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Enzymes 

see  also  specific  enzymes,  e.g.,  Dehydrogenases 
Enzymes  -  Biochemical  effects 

MIN.17.001;  WAS. 06:002,  004,  005 
Enzymes  -  Hydrolysis 
BJO.01-.006 
Enzymes  -  Inhibition 

HAR,11:002,  012 

Epidemiology  -  Statistical  analysis 
10W.04-.001 

Epinephrine  -  Physiological  effects 
WRU.03:001 
Epoxides  -  Adhesion 
CIN.04:001 

Epoxides  -  Chemical  reactions 
SOC. 06:001 

Epoxides  -  Molecular  structure 
CIN.04:001 
Equilibrium 

see  Chemical  equilibrium 
Erosive  burning 

see  the  subdivision  Combustion,  e.g.,  Solid 
propellants  -  Combustion 
Esters  -  Photolysis 

ROC. 02: 009,  010 
Esters  -  Properties 

SOC.02:008;  TUS.01:003 
Esters  -  Synthesis 
TUS.01:003 

Ethanol  -  Solvent  action 

RP1.06:007;  WIS.03-.009 

Ethers 

see  also  Chloroethers,  Fluoroethers 
Ethers  -  Effects  of  radiation 
NRL.02-.001 
Ethers  -  Fluorlnatlon 
TU3.01:005 

Ethers  -  Physiological  effects 
WRU.03:001 

Ethyl  chlorides  -  Chemical  reactions 
TUS.01:004 

Ethyl  glyoxylate  -  Synthesis 
FOD.OLOOl 

Ethyl  radicals  -  Electron  spin  resonance 
DUK.03-.094 

Ethyl  radicals  -  Hyperflne  structure 
DUK.03:087 

Ethylene  glycols  -  Determination 
ROC.02:011 

Ethylene  oxide  -  Decomposition 
PRI.  14:002 

Ethylene  oxide  -  Temperature  factors 
PRI.14:002 

Ethylenediamlne  tetraacetate  -  Applications 
ILL.  16:004;  PIB.07:007 

Ethylenediamlne  tetraacetate  -  Volumetric  analysis 
NCU. 01:012,  017,  020 
Ethylenes 

see  Olefins 

Eulerlaii  variational  principle  -  Difference  equations 
BOS. 03:006 


Europium  Isotopes  (Radioactive)  -  Decay 
UPP.04:010 

Europium  Isotopes  (Radioactive)  -  Gamma  ray  spectra 
UPP.04:011 

Europium  Isotopes  (Radioactive)  -  Half  life 
UPP.04:010 

Exchange  reactions  -  Kinetics 
WE1.01:002,  003,  005-009 
Exhaust  nozzles  -  Equipment 
TOR.02;003 

Expanded  plastics  -  Creep 
PIB. 13:003 

Expanded  plastics  -  Stresses 
PIB. 13:003 

Explosion  limit  -  Inhibition 
LAV.01:016,  017 
Explosives  -  Decomposition 
AER.06:002,  003 
Explosives  -  Detonation 

AER.06:002;  UTA.03:002,  006 
Explosives  -  Ionizing  effects 
UTA.03:005 

External  combustion  engines  -  Design 

ESC.02:001-003;  PR0.02:001,  002 
External  combustion  engines  -  Performance 
ESC  .02:006;  PR0.04-.001,  002 
Extracranial  responses  -  Acoustic  factors 
MIT.30:004 

Extracranial  tesponses  -  Detection 
MIT.30:004 
Eye  -  Behavior 

1ST.01:019 
Eye  -  Biochemistry 
HT.07:002 

Eye  -  Electrical  properties 
IST.02:002 
Eye  -  Physiology 
BT.01-.017 
Eye  -  Sensitivity 

IST.01:0I4-016,  018,  020-023 
Eye  -  Stimulation 

CHI.04-.009;  IST.02:001,  002 
Eye  -  Transplantation 
CHI. 04:009 


Factor  analysis 

see  also  separate  Mathematical  9ub)ect 
Classification,  p.  1087 
Factor  analysis  -  Applications 
NEU.01-.006;  NYU.08:004 
Fat 

see  Body  fats;  Subcutaneous  fat 
FatlguelPhyslology)  -  Analysis 
M!L.02:001 

Fatigue  (Physiology)  •  Drug  effects 
BAY.01:005 

Fatigue  (Physiology)  •  Galvanic  skin  response 
BAY.01:005 

Fatigue  (Physiology)  •  Measurement 
BAY.01:005 
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Fatigue  (Physiology)  -  Physiological  effects 
BAY.01:005 

Fatigue  (Physiology)  -  Physiological  factors 
MIL.02:002 

Fatigue  (Physiology)  -  Psychological  effects 
BAY.01:005 

Fatigue  (Physiology)  -  Testing  equipment 
MIL.02:002 
Fats  -  Metabolism 

OXF.01:008,  008 

Fatty  acids  -  Chemical  reactions 
MIN.17:002,  003 
Fatty  acids  -  Metabolism 
1LL.17:004,  006 

Fatty  acids  -  Physiological  effects 
1LL.17:004,  006 
Feedback  amplifiers  -  Theory 
MIT.  12: 158 

Fermions  -  Nuclear  reactions 
STA.03-.047 
Ferric  chloride 

see  Iron  chlorides 
Ferrites 

see  also  specific  ferrites,  e.g.,  Magnesium  ferrite 
Ferrites  -  Applications 

M1T.12:188;  OXF.02-.001;  STA.06:037 
Ferrites  -  Diffusion 
PR1.10:016 

Ferrites  -  Electromagnetic  properties 
MIT.08:072,  077 
Ferrites  -  Resonance 
HAR.03:021 

Ferrites  -  Wave  transmission 
HAR. 03:017;  NEC.01:001 
Ferrites  -  X-ray  analysis 
MIT.08:075 

Ferroelectric  crystals  -  Atomic  structure 
PSU.08:011,  012 

Ferroelectric  crystals  -  Crystal  structure 

PSU.08-.014,  016,  018,  018,  024,  028,  032-03S, 
037-041 

Ferroelectric  crystals  -  Dielectric  properties 
PSU.08-.01 5,  021-023,  028,  038-041 
Ferroelectric  crystals  -  Electromagnetic  properties 
MIT.27-.004 

Ferroelectric  crystals  -  Phase  studies 
PSU.08-.011-024,  327-035,  037-041 
Ferroelectric  crystals  -  Polarisation 
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SOC. 08:002 

Gas  turbines  -  Applications 
PR0.02-.001,  002 

Gas  turbines  -  Combustion  processes 
INT.01-.006 

Gas  turbines  -  Design 
ESC.02:001-005 
Gas  turbines  -  Performance 

ESC.02:006;  PRO.04:001,  002 
Gaseous  electronics  -  Research 
MIN.  15:001 
Gases  -  Absorption 

CAL. 14-,001 
Gases  -  Acceleration 

AVC. 01:007 

Gases  -  Acoustic  properties 

COA.02:002;  COA.05:002 
Gases  -  Aerothermodynamics 
FEA.01:004 

Gases  -  Afterglow  properties 
MIN.15:001 

Gases  -  Chemical  reactions 
PRI.  10:015 
Gases  -  Combustion 

ARD. 01:006;  FEA.0i-.002,  003,  005;  INT.03:002; 
MIC. 14:001 
Gases  -  Detonation 

FEA. 01:003,  005;  MIC. 08:005 
Gases  -  Diffusion 
SOC. 04:004 
Gases  -  Dissociation 

ACR.01:001-004;  POT.01:002,  003,  010 
Grses  -  Dynamics 
NOR. 04:001 

Gases  -  F.lectric  discharges 
JHU. 12:002 

Gases  -  Electrical  properties 
FEA.01:004 

Gases  -  Emission  spectra 
LOV. 02:001 -004 
Gases  -  Freezing 

CAL.  07:002 
Gases  -  Ignition 

LAD. 01:001,  002 
Gases  -  Ionization 

ACR. 01:001,  003,  004;  AIR.01:008 
Gases  -  Kinetic  theory 

BRU.01  006,  008;  CIT.07.033;  MIT.21:001; 

SYR. 03:011 

Gases  -  Magnetic  fields 

AVC.  01:007 

Gases  -  MagnetohyCrodynamics 
AVC.  01  003 

Gases  -  Mathematical  analysis 

AER. 07:001;  BRL.01.006;  MDU.15  002,  004,  005; 
NBS. 37:002;  ROC. 10.001;  SYR.03  010,  024 
Gases  -  Meson  rruss  sections 
YA1..03  010 


Gases  -  Microwave  spectra 

MIN.15:001;  NBS.27:002 
Gases  -  Physical  effects 

COU.14:006;  WAU.02:007 
Gases  -  Pressure 
YAL. 09:007 
Gases  -  Respiratory 

LOV.02-.001-004 
Gases  -  Separation 
NBS.  30: 001 
Gases  -  Shock  waves 
MIC. 06:008 
Gases  -  Spectra 
MIN.15:001 

Gases  -  Thermodynamic  properties 
MDU.15-.003,  009;  SYR.03:011 
Gases  -  Transport  properties 
NOR. 04:001 
Gases  -  Velocity 
AVC. 01:007 
Gases  -  Viscosity 

BR0.05:010,  012,  014;  BR0.06-.006;  BR0.15:002; 
MIT.2l:001;  NBS.37:002 
Gelatin  films  -  Deformation 
FOR. 01:002 

Gelatin  films  -  Elasticity 
FOR. 01:002 

Gelatin  films  -  Stresses 
FOR.01-,002 

Gelatins  -  Chemical  bonds 
BJ0.01-.006 
Gelatins  -  Hydrolysis 
BJ0.01:006 

Gelatins  -  Polymerization 
BJO.0l:006 

Generators  •  Harmonic 
NBS.36  001,  002 
Generators  -  Performance 
NBS.38  001 

Geological  time  -  Determination 
CHI.  10:007 

Germanium  -  Adsorptive  properties 
HAR. 03:032 

Germanium  -  Applications 
STA. 06:067 

Germanium  -  Band  structure 
BAT.02:004 

Germanium  -  Bombardment 
MIH. 01:001 

Germanium  -  Carrier  heating 
ILL. 14:013 

Germanium  -  Colorimetric  analysis 
ANT.03:001 

Germanium  -  Determination 
ANT.03:001 

Germanium  -  Dielectric  properties 
P1B. 09:031 

Germanium  •  Diffusion 
ILL. 14:005,  011 
Germanium  -  Doped 
PIB. 09:031 
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Germanium  -  Electromagnetic  properties 
BAT.02:002 

Germanium  -  Electron  transitions 
CGT.0I:001 

Germanium  -  Hall  coefficient 
BAT.02:002,  004 

Germanium  -  Impact  Ionization 
ILL.I4:013 

Germanium  -  Impurities 

BAT.02:002;  ILL.I4:007,  008,  Oil,  013 

Germanium  -  Magnetoresistance 
BAT.02:002 

Germanium  -  Photoconductivity 
CGT.01:001;  MIH.OI:OOI 

Germanium  -  Surface  properties 
HAR.03-.032;  MIH.01:00I 

Germanium  compounds  -  Spectra 
HAR.06-.0I7 

Germanium  crystals  -  Atomic  structures 
BAT.02-.005 

Germanium  crystals  -  Band  structure 
BAT.02-.005 

Germanium  crystals  -  Electrical  conductance 
BAT.02:005 

Germanium  crystals  -  Electromagnetic  properties 
BAT.02-.001 

Germanium  crystals  -  Hall  coefficient 
BAT. 02:001,  005 

Germanium  crystals  -  Impurities 
BAT.02:00I 

Germanium  crystals  -  Magnetoresistance 
BAT.C2:002 

Germanium  dioxide  -  Chemical  reactions 
ANT. 03:009,  010 

Germanium  dioxide  -  Crystal  structure 
ANT.03:010 

Germanium  dioxide  -  Formation 
ANT.03:0I0 

Germanium  dioxide  -  Physical  properties 
ANT.03:0I0 

Germanium  dioxide-sodium  oxiue  systems 
ANT.03;009 

Germanium  isotopes  -  Nuclear  energy  levels 
FRA.01:009 

Germanium  oxide-vater  systems 
ANT.03-.002 

Germanium  oxides  -  Chemical  reactions 
ANT.03:002 

Germanium  oxides  -  Colorimetric  analysis 
\NT.03:001 

Germanium  oxides  -  Determination 
ANT.03:001 

Germanium  oxides  -  Formation 
ANT.03  002 

Glass  -  Refractive  index 
HOR.05  002 

Glass  •  X-ray  analysis 
CAL.17  001 

Glow  discharges  •  Analysis 
JHU.  12:002 

Glow  discharges  •  Applications 
ACR. 01:001,  004 
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Glow  discharges  -  Spectrographlc  analysis 
NBS.  33:001 

Glycine  salts  -  Ferroelectric  properties 
P3U.08:016,  020,  022,  029,  030 
Glycine  salts  -  Thermodynamic  properties 
PSU.08:020 
Glycines  -  Spectra 
WEI.01:009 

Glyoxylate  cycle  -  Products 
OXF.01:002,  008-011 
Glyoxylate  cycle  -  Theory 
OXF.01:002,  008-011 
Gold  -  Diffusion 
CHI.I3:008 

Gold  -  Neutron  cross  sections 
NBS. 36:002 

Gold  -  Spectrographlc  analysis 
FRE. 03:005 
Gold  -  Vaporization 
FRE. 03:005 

Gcld-cadmlum  alloys  -  Transformations 
ILL.07:006 

Gold  crystals  -  Electrochemistry 
POL.01:027 

Gold  foils  -  Bombardment 
COR. 08:020 
Gold  foils  -  Sputtering 
COR. 08:020 

Gold  isotopes  (Radioactive)  -  Bombardment 
UPP.03:006 

Gold  Isotopes  (Radioactive)  -  Decay 
UPP.03:006;  UPP.04:007,  018 
Gold-nickel  alloys  -  Aging 
ILL.  1 8: 002 

Gold- nickel  alloys  -  Magnetic  properties 
FRA. 06: 001,  002 

Gold-nickel  alloys  -  Physical  properties 
ILL. 18:002 

Gold-nickel  alloys  -  Precipitation 
FRA. 06:001,  002 
Goniometers  •  Applications 
UPP. 03:004 

Grains  (Metallurgy)  -  Boundary  layer 
COU.I7:005-007 
Grains  (Metallurgy)  -  Creep 
BRM. 01:001 

Grains  (Metallurgy)  -  Deformation 
JHU.17.002,  005 
Grains  (Metallurgy)  -  Growth 
COU.  17:005 

Grains  (Metallurgy)  -  Lattices 
THM. 02:001 

Grains  (Metallurgy)  -  Metallurgical  effects 
COU.14-.008 

Grains  (Metallurgy)  -  Photographic  images 
MIC. 05:004 

Grains  (Metallurgy)  -  Spectrographlc  analysis 
THM. 02:001 

Grains  (Metallurgy)  -  Stresses 
COU. 17:007;  JHU.17:002 
Graphite  crystals  •  Crystal  structure 
RUT.03:007 
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Graphite  crystals  -  Spectra 
RUT.03:007 

Gravity  -  Physical  effects 
STA. 03:055 

Gravity  -  Symposium 
8YR.04:020 

Gravity  -  Theory 

PUR.03:018;  SYR.04:023 

Grlgnard  reagents  -  Chemical  reactions 
WIS.06-.003 

Ground  speed  -  Measurement 
NBS.21:022 

Group  dynamics  -  Analysis 

NEU.01:002,  005,  025;  NYU.08:002;  SYR.  12:001, 
002 

Group  dynamics  -  Bibliography 
PSY.01:001 

Grouo  dynamics  -  Mathematical  analysis 
NEU.01-,018 

Group  dynamics  -  Psychological  factors 

NEU.01:008,  019,  022,  024,  025;  NYU.08-.001 

Group  dynamics  -  Sociological  factors 

NEU. 01:007,  008,  019,  022,  025;  NYU.08:001 

Group  dynamics  -  Theory 
PSY.01-.001 

Groups  (Mathematics) 

see  also  separate  Mathematical  Subject 
Classification,  p. 

Groups  (Mathematics) 

CAL.03:024 

Growth  and  Perfection  of  Crystals  -  Symposium 
GEN.02:001 

Guided  missile  trajectories  -  Mathematical  analysis 
COU.10-.023 

Guided  missiles  -  Control  systems 
COU.  18:001 

Guided  missiles  -  Design 
RPI.1 1:001 

Guided  missiles  -  Guidance  systems 
COU.10:023;  COU.18:001 

Guided  missiles  -  Propulsion 
RPI.1 1:001 

Guided  missiles  (Surface  to  surface)  -  Aerodynamic 
characteristics 
SIT.01.009 

Guided  missiles  (Surface  to  surface)  -  Erosion 
SIT.01:004 


Hafnium  -  Oxidation 
CAR.08:006 

Hallucinogenic  drugs  -  Dextro- amphetamine  sulfate 
BAY.01:003 

Hallucinogenic  drugs  -  Lysergic  acid  diethylamide 
BAY.01001,  004 

Hallucinogenic  drugs  -  Physiological  effects 
BAY.01:001,  003,  004,  007 

Hal'uclnogenic  drugs  -  Quinal  barbltone 
BAY.01:003 

Hallucinogenic  drugs  -  Secobarbital 
BAY.01:003 


Halogen  compounds  (Organic)  -  Effects  of  radiation 
HT.  10:006 

Halogen  compounds  (Organic)  -  Thermochemistry 
COL. 02:008-011 
HARE  -  Guided  missile 
RPI.1 1:001 
Harmonic  oscillators 

see  also  Anharmonlc  oscillators 
Harmonic  oscillators  -  Design 
OSU.07:004,  005 

Harmonic  oscillators  -  Excitation 
COR.  15:004 

Harmonic  oscillators  -  Performance 
OSU. 07:004,  005 
Harmonic  oscillators  -  Theory 
PEN.10:015 

Health 

see  Public  health 
Hearing  -"Psychological  factors 
MIT.30:007 

Heart  -  Acoustic  properties 
DUK.05:005,  008 
Heart  -  Electrical  properties 
CLA. 06:002 

Heart  -  Physiological  factors 
BAY.01:009 
Heart  -  Physiology 

DUK.05:005;  MGH.02:004 
Heart  -  Temperature  factors 
MGH. 02:004 

Heart  rate  -  Effects  of  atropine 
DUK.05.002,  003 
Heat  exchangers  -  Design 

MIC.08:004;  TEX.02:012 
Heat  exchanger*  -  Glass 
STA.  14: 001 

Heat  exchangers  -  Heat  transfer 
MIC  .08:002,  004 

Heat  exchangers  -  Mathematical  analysis 
MIC. 08:002 

Heat  exchangers  -  Performance 
ESC. 02:004 
Heat  of  fusion 

see  also  the  subdivision  Thermodynamic 
properties,  e.g.,  Hydrocarbons  -  Thermodynamic 
properties 

Heat  of  fusion  -  Measurement 
J HU. 05:004,  006 

Heat  resistant  glass  -  Chemical  properties 
ROC. 02:006 

Heat  resistant  materials  -  Processing 
B  JR. 01:001 

Heat  resistant  metals  -  Machining 
PLA. 02:001 
Heat  transfer 

see  also  as  a  subdivision,  e.g.,  Surfaces  -  Heat 
transfer 
Heat  transfer 

ACR.01:001,  004;  AIR.01:008 
Heat  transfer  -  Analysis 
PRI.11215 


>  1036  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Subject  Index 


Heat  transfer  -  Bibliography 
PRI.11:214 

Heat  transfer  -  Hypersonic  flow 
PIB.05-.013 

Heat  transfer  -  Mathematical  analysis 

ARA.0 1:00 1-003;  DUK.C2:005;  LAD.01:001,  002; 
MDU.08:OO7;  MDU.12:014;  MIT.28:002; 

MIC .08:002;  MIN.07:010,  01),  017;  PRL11:210, 

212;  RRI.02:001,  002,  004,  005;  RPI.13:005; 
ROM.02:005,  006;  SOC.08:001 
Heat  transfer  -  Measurement 
TEX.02:015 

Heat  transfer  -  Pressure  distribution 
STA.04:004 

Heat  transfer  -  Radiation 
PRI.1 1:210 

Heat  transfer  -  Test  methods 
MIN.21:001 

Heat  transfer  -  Transverse  velocity  effect 
STA.04:003 
Heaters  -  Design 
COA.02:003 
Heaters  -  Gases 
AVC.01:006 

Heavy  water  -  Microwave  spectrum 
COU. 02:026,  028 
Heavy  water  -  Spectrum 
NYU.02:011 
Helicity  -  Neutrinos 
UPP.04:011 

Helium 

ACR.01:001,  004 
Helium  -  Applications 

ESC. 02:001-006;  MIN.07-.015,  016;  PR0.04:001,  002 
Helium  -  Atomic  energy  levels 
COU.02-.038 

Helium  -  Atomic  structure 

WAU.01:020;  YAL.09:001 
Helium  -  Electron  transitions 
CCU.02:038;  COU.19:009 
Helium  -  Energy  spectrum 
BRU.01:003 

Helium  -  Exchange  reactions 
MDU.  15:008 
Helium  -  Excitation 
YAL.09-.001 

Helium  -  Hyperfine  structure 

COU. 02:036,  038;  COU.  19.009 
Helium  -  Hyperons 
CHI.  20:002 
Helium  -  lonl ration 

PLA.02:002,  004  ,  006 
Helium  -  Liquefied  gases 
BRU. 01:003 

Helium  -  Microwave  spectrum 

COU.02:038;  M1T.12:267;  YAL.09:001 
Helium  -  Phase  studies 
YAL.09:001 
Helium  -  Propellants 
AVC.0L010 
Helium  -  Recoil  atoms 
CHI.20:001 


Helium  -  Solidified  gases 
BRU  .01:003 
Helium  -  Solubility 
WAU.02:004 
Helium  -  Viscosity 
BR0.05:012 

Helium  (Liquid)  -  Mathematical  analysis 
MIT.30-.001 

Helium  (Liquid)  -  Thermodynamic  properties 
MIT.30:001 

Helium  arcs  -  Applications 
AVC.01-.010 

Helium  ions  -  Diffusion 
WHE. 02:001 

Helium  Isotopes  -  Magnetic  moments 
COU.19:011 

Helium  Isotopes  -  Mixtures 
OSU.11:001 

Helium  Isotopes  -  Properties 
0817.11:001,  002 

Helium  isotopes  (Radioactive)  -  Decay 
CHI.  20:001 

Helium  Isotopes  (Radioactive)  -  Mass-energy  relation 
STA.03-.041 

Helium  Isotopes  (Radioactive)  -  Mathematical  analysis 
STA.03:041 

Helium  molecules  -  Wave  mechanics 
CHI.15:012 

Helixes  -  Electromagnetic  properties 
STA.06:022,  050 
Helixes  -  impedance 
PEB.09:017 

Heparin  -  Physiological  effects 
CLH.01:001 

Heterocyclic  iodides  -  Chemical  reactions 
WIS.05:001,  003 

Heterocyclic  iodides  -  Electron  transitions 
W1S.05:002 

Hexanes  -  Combustion 

M1C.07:002;  OSU.03:022 
Hexanones  -  Photochemical  reactions 
ROC.02:014 

High  altitude  -  Physical  effects 
TOR. 01:009 

High  altitude  research  -  Project  Far  Side 
MDU. 03:039 

High  speed  cameras  -  Combustion  chambers 
BEL.01:004 

High  temperature  research 

TEM.01-.007,  008,  011-013,  015-017 
High  temperature  research  -  Instrumentation 
C1T.09:010;  CAL.05:012;  NOR.03:004 
Human  engineering  -  Bibliography 
TUF.01:001,  002 
Hydrates  -  Crystalline 
KSU. 01:001,  002 
Hydrates  -  Resonance  spectra 
KSU. 01 -.001,  002 

Hydraulic  systems  -  Mathematical  analysis 
NBS. 35:003 

Hydrazine  derivatives  -  Oxidation 
MAS.Q1 :003 
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Hydrazine  salts  -  Ferroelectric  properties 
PSU  .06:039 

Hydrazine  vapor  •  Combustion 
1NT.03-.003 
Hydrazolc  add 

see  Hydrogen  azide 
Hydrocarbons  -  Decomposition 
BRO.17:001;  TEX.06-.002 
Hydrocarbons  -  Dielectric  properties 
PR1.08:014 

Hydrocarbons  -  Dipole  moments 
PR1.0B:014 

Hydrocarbons  -  Free  radicals 
MDU.04.005 

Hydrocarbons  -  Isomerism 
JHU.05:002 

Hydrocarbons  -  Oxidation 
OSU. 03:022 

Hydrocarbons  -  Spectra 
TEX.07:002,  005 

Hydrocarbons  -  Thermodynamic  properties 
JHU.05:002,  005,  007 
Hydrocarbons  -  Ultraviolet  radiation 
MDU.04-.005 

Hydrodynamics  •  Instrumentation 
CAL. 06:039 

Hydrofoils  -  Hydrodynamic  characteristics 
M1T.25:001 
Hydrofoils  -  Lift 
MIT.25:001 
Hydrofoils  -  Stability 
M1T.25:001 

Hydroformylatlon  -  Catalysts 
BR1.01-.007 

Hydrogen  -  Applications 
MIN.07;<  11 

Hydrogen  -  Atomic  energy  levels 
STA.03:064 

Hydrogen  -  Atomic  structure 
YAL. 04:023 

Hydrogen  -  Bombardment 
STA.08:009,  024 
Hydrogen  -  Chemical  reactions 

LAV .01:016,  017,  021;  PRU4:004;  PRI.17:004 
Hydrogen  -  Combustion 
TEM.0l-.009 

Hydrogen  -  Decomposition 
YAL.04:023 

Hydrogen  -  Electrical  properties 
WAU.07  001 
Hydrogen  -  Energy 
STA.03:058 

Hydrogen  -  Exchange  reactions 
W £1.01:002,  003,  005-009 
Hydrogen  -  Hyperfine  structure 
COU.02:036;  STA.03.064 
Hydrogen  -  Ionization 
FPS.OLOOl 

Hydrogen  -  Magnetic  moments 
WRU.01002 

Hydrogen  -  Microwave  spectrum 
MIT. 30  003 


Hydrogen  -  Proton  cross  sections 
STA.08:02B 

Hydrogen  azide  •  Photolysis 
CAL. 07:003 

Hydrogen  azide  -  Spectrum 
CAL.07-.003 

Hydrogen  bromide  -  Combustion 
NYU.12:001 

Hydrogen  bromide  -  Dielectric  properties 
BR0.16:001 

Hydrogen  bromide  -  Physical  properties 
NYU.12:OOI 

Hydrogen- d  bromide  -  Microwave  spectrum 
DUK.03:0B6 

Hydrogen  chloride  -  Dielectric  properties 
BRO.  16:001 

Hydrogen  chloride  -  Molecular  structure 
PIT.04:001 

Hydrogen  chloride  -  Spectrum 
P1T.04-.001 

Hydrogen  chloride  -  Thermodynamic  properties 
RP1.06:007 

Hydrogen- d  chloride  -  Hyperfine  structure 
DUK.03:079 

Hydrogen-d  chloride  -  Microwave  spectrum 
DUK.03:079,  086 

Hydrogen  cyanide  -  Nuclear  magnetic  moments 
DUK.03.077 

Hydrogen  halides  -  Dielectric  properties 
BRO.  16:001 

Hydrogen-d  halides  -  Dielectric  properties 
BR6. 16:001 

Hydrogen-d  halides  -  Molecular  constants 
DUK.03:088 

Hydrogen  Iodide  -  Dielectric  properties 
BRO.16:001 

Hydrogen-d  Iodide  -  Microwave  spectrum 
DUK. 03:086 

Hydrogen  ton  concentration  -  Chemical  effects 
ANT.03:002,  003;  WE1.01:001 

Hydrogen  ion  concentration  -  Electrical  effects 
FRE.04:004 

Hydrogen  Ions  -  Photographic  analysis 
PSU. 05:010 

Hydrogen  Ions  -  Scattering 
MDU.15:010 

Hydrogen  Isotopes  (Radioactive)  -  Atomic  masses 
COU. 19:006 

Hydrogen  molecules  •  Molecular  structure 
CH1.15:014 

Hydrogen  peroxide  -  Antioxidants 
LAV.0L016,  017 

Hydrogen  peroxide  •  Chemical  reactions 
LAV .01:021;  WE1.01-.002 

Hydrogen  peroxide  •  Decomposition 
LAV. 01:017,  019 

Hydrogen  peroxide  •  Els'  chemical  behavior 
MOD.OLOOl 

Hydrogen  peroxide  -  Fi.w  radicals 
LAV.01:020 

Hydrogen  peroxide  -  pyrolysis 
LAV  .01:019 
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Hydrogen  peroxide  -  Reaction  kinetics 
LAV.01:019,  021 
Hydrogenation  -  Catalysis 
BRI.  01:005-008 

Hydroxyl  radicals  -  Excitation 
PR1.17:004 

Hydroxyl  radicals  -  Formation 
ANT.03.002,  003 

Hydroxyl  radicals  -  Molecular  rotation 
NBS.33:005 

Hydroxyl  radicals  •  Spectra 

NBS.33:005;  PRI.17:004 
Hydroxylamines  -  Chemical  reactions 
MAS.0l:002 

Hypertine  structure  -  Analysis 
M1T.12:218 

Hypertine  structure  -  Determination 
CAL.12:001;  COU.04:003 
Hypertine  structure  -  Electric  fields 
MIT.  12: 150 

Hyperfine  structure  -  Radiative  corrections 
STA.03.064 

Hyperfine  structure  -  Spectrographic  analysis 
WAS.O4:024 

Hyperfine  structure  -  Theory 

CAL. 03-.025;  YAL.08:002,  003,  008 
Hyperons  -  Decay 

CHI. 20:003,  004;  PUR.03:O22;  RUT.03:003 
Hyperons  -  Masses 
JHL.  13:013 

Hyperons  -  Nuclear  binding  energy 
CHI. 20: 002,  003 
Hyperons  -  Production 
Cffl.  20:004 
Hyperons  -  Theory 
PUR.03:013 
Hypersonic  flow 

see  also  Supersonic  flow;  Transonic  flow 
Hypersonic  Aow  -  Analysis 
FEA.01:004 

Hypersonic  flow  -  Bodies  of  revolution 
PIB. 12:012 

Hypersonic  flow  -  Boundary  layer 
PRI.  16:003 

Hypersonic  flow  -  Heat  transfer 
PIB.05:013;  ROM. 02:006 
Hypersonic  flow  -  Heating 
SOC. 08:002 

Hypersonic  flow  -  Laminar  boundary  layer 
CIT.07-.037;  POT.OLOIO 
Hypersonic  flow  -  Magnetic  fields 

AVC. 01001 

Hypersonic  flow  -  Mathematical  analysis 

COA.Ol  :008;  POT.01:005,  008;  PRI.  16:003; 
RPI.05:007,  009-011,  013;  VPI.02:010,  Oil 
Hypersonic  flow  -  Temperature  factors 
PRI.  16:003 

Hypersonic  flow  -  Thermodynamic  properties 
POT.0 1:002,  010 
Hypersonic  flow  -  Viscosity 

MDU.  11:018;  PRI.  16:003 


Subject  Index 


Hypersonic  noxales  -  Distortions 
CIT.07:034 

Hypersonic  wind  tunnels  -  Applications 
COA.Ol  :006 

Hypersonic  wind  tunnels  -  Design 
COA.01-.006 

Hypersonic  wind  tunnels  -  Equipment 
COA.02-.003 

Hypersonic  wind  tunnels  -  Operation 
CIT.07:034 

Hypervelocity  guns  -  Design 
UT.09:001-004 

Hyperveloclty  guns  -  Theory 
UTA.01:023 

Hypervelocity  projectiles  -  Generation 
UTA.03:004 

Hyperveloclty  projectiles  -  Penetration 
UTA.01:009,  013,  019;  UTA.03:003 

Hyperveloclty  projectiles  -  Physical  effects 
UTA.01:017 

Hyperveloclty  projectiles  -  Terminal  ballistics 
UTA.01:013,  015 

Hyperveloclty  projectiles  •  Theory 
UTA.01:023 

Hyperveloclty  vehicles  -  Cooling 
ODI. 01:003 

Hyperveloclty  vehicles  •  Surface  temperatures 
ODI.01:003 

Hypothalamus  -  Electrical  stimulation 
MAU.01.002 

Hysteresis  •  Instrumentation 
PSU.08:010 

Hysteresis  -  Measurement 

BR0.12  003;  PSU.08:010 


Ice  -  Energy 

AER.08:005 

Ice  -  Molecular  structure 
CAL.07-.002 

Ignition  -  Electric  wire 
LAD.01.001,  002 

Image  tubes  -  Intensifies 
CHI. 03:015 

Image  tubes  -  Scientific  research 
CH1.03:016 

Iminodiacetic  acids  -  Synthesis 
PSU.09:001 

lminodipropionic  acids  -  Synthesis 
PSU.09:00I 

Impact  shock  -  Analysis 
RPI. 15:002 

Impact  shock  -  Measurement 
UTA.01-.0I5,  016 

Impact  shock  -  Physical  effects 
UTA.03:001 

Impact  shock  -  Test  results 
UTA.  01:019 

Impact  shock  -  Testing  equipment 
RI1. 15:001 

Impact  shock  -  Theory 
UTA.01:Q23 


Impedance  -  Determination 

HAR. 03:019;  STA.06:030 
Impedance  -  Mathematical  analysis 

M1T.12:169,  185;  PIB.09-.011;  STA.06:018 
Impedance  -  Measurement 
STA. 08:023 

Impedance  -  Transformations 

MIT.12:192,  204,  222,  248,  261,  262;  PIB.09:010 
Impedance  matching  •  Mathematical  analysis 
MIT.  12: 192,  222 
Impellers  -  Test  methods 
MDU. 18:001 

Incompressible  flow  •  Mathematical  analysis 
HCS.0 1:001,  004 
Indexes  -  Preparation 
DOC. 01:003,  007 
Indexes  -  Theory 

DOC. 01:003,  007 
Indium  -  Diffusion 

ILL.  14:007,  011 
Ir.dium  -  Lattice  conductivity 
BRO. 09:004 

Indium  -  Ultrasonic  wave  attenuation 
BR0.02  004;  BR0.09:002 
Indium  antimonlde  -  Band  structures 
BAT.02:003;  BAT.03:003 
Indium  antimonlde  -  Electromagnetic  properties 
BAT. 01:003;  BAT.02:003;  BAT.03:001,  003 
Indium  antimonlde  -  Hall  effect 

BAT.01:003;  BAT.02:003;  BAT.03-.001,  003 
Indium  antimonlde  -  Infrared  filters 
CH1.03  021 

Indium  antimonlde  -  Magnetoresistance 
BAT.03:001,  003 

Indium  antimonlde  -  Phase  studies 
CHI.  13:009 

Indium  antimonlde  -  Preparation 
BAT.0I:003 

Indium  antimonlde  -  Resistivity 
NBS.24:003 

Indium  antimonlde  -  Resonance 
NBS.39:00I 

Indium  antimonlde  -  Spectrographic  analysis 
FRE. 03:008 

Indium  antimonlde  -  Thermo  magnetic  properties 
BAT.01:003;  CH1.I3  010 
Indium  antimonlde  -  Vaporization 
FRE. 03:008 

Indium  antimonlde  crystals  -  Applications 
CHI. 03:012 

Indium  antimonlde  crystals  -  Photoconductivity 
C ill. 03:01 2 

Indium-antimony  alloys  -  Band  structure 
C!Il.n3:009 

Indium-antimony  alloys  •  Brlllouin  zone 
CHI.03  009 

Indium -antimony  alloys  -  Carrier  lifetimes 
CHI.03  010,  013,  018,  020 
Indium-antimony  alloys  -  Carrier  mobilities 
CHI. 03:019,  022 

Indium -antimony  alloys  -  Crystallization 
CHI. 03:019.  022 


Indium-antimony  alloys  -  Doping 
CHI.03:019,  022 

Indium -antimony  alloys  -  Electron  capture 
CHI. 03:013,  018 

Indium-antimony  alloys  -  Hall  effect 
CHT.03:010 

Indium -antimony  alloys  -  Magnetic  properties 
CHI.03:010,  018 

Indium -antimony  alloys  -  Optical  transitions 
CHI. 03:009 

Indium-antimony  alloys  -  Photoconductivity 
CHI.  03:018 

Indium-antimony  carriers  -  Recombination  reactions 
CHI. 03:020 

Indium-arsenic  alloys  -  Cadmium-doped 
Cffl.03:014 

Indium -arsenic  alloys  -  Electrical  properties 
CHI.03-.014 

Indium-arsenic  alloys  -  Piezoelectric  effect 
CHI. 03:023 

Indium-arsenic  alloys  -  Preparation 
CH1.03:014 

Indium -arsenic  alloys  -  Single  crystals 
CHI. 03:023 

Indium  arsenide  -  Spectrographic  analysis 
FRE. 03:007 

Indium  arsenide  -  Vaporization 
FRE. 03:007 

Indium  crystals  -  Electrochemistry 
POL.01:027 

Indium  halides  -  Microwave  spectra 
COU.  19.004 

Indium  phosphide  -  Spectrographic  analysis 
FRE.03-.008 

Indium  phosphide  -  Vaporization 
FRE. 03:008 

Indium  phosphide  crystals  -  Half  life 
BAT.03:U04 

Indium  phosphide  crystals  -  Optical  properties 
BAT.03:004 

Indium  phosphide  crystals  -  Preparation 
BAT.03:004 

Industrial  plants  -  Control  systems 
COU. 10:020 

Industrial  research  -  Design 
NCS.01:001,  002 

Industrial  research  -  Statistical  analysis 
NCS.01:0OI,  002 

Industrial  Research  -  Symposium 
NCS.01:001,  002 

Inelastic  scattering  -  Sum  rule 
STA. 03:048,  051 

Information  retrieval  •  Theory 
M1T.12:171 

Information  Storage  and  Retrieval  Theory,  Systems,  and 
Devices  -  Symposium 
DOC.  01:008 

Information  theory 

DO>.'.0I:00i,  008;  M1T.12.242,  243,  PIB.09  0I5 

Infrared  detectors  -  Indium  antimonlde 
CHI. 03:012 
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Infrared  detectors  -  Reports 
CHI.03:016 

Infrared  filters  -  Indium  antimonide 
CHI. 03:021 

Infrared  filters  -  Light  transmission 
CHI. 03:021 

Infrared  optical  materials  -  Radiation 
MIT.12:178 

Infrared  spectroscopy  -  Applications 

JHU.  18:002-006;  NOL.01-.002;  UTA.04:002; 
WIS.03:007 

Infrared  spectroscopy  -  Instrumentation 
CHI.16:002 

Infrared  spectrum  -  Analysis 

CAL.07:002,  007;  HAR.06-.017;  MIT.27:005; 
MUF.03:002,  003;  PUR.07:003,  004 
Infrared  spectrum  -  Mathematical  analysis 
JHU.18-,003,  005,  006 
Infrared  spectrum  -  Measurement 
CIT.  15:002 

Infrared  spectrum  -  Theory 
TEX.07:004,  008 

Infrared  spectrum  analyzers  -  Applications 
CAL.07:006 

Infrared  spectrum  analyzers  -  Design 
CAL.  14:001 

Infrared  waves  -  Transmission 
CAL.  03:034 

Inorganic  substances  -  Melting 
RPI.  12:005 

Inorganic  substances  -  Photosensitivity 
ROC. 05:020 

Inorganic  substances  -  Thermodynamic  properties 
OKA. 02:003;  RPI.  12:000 
Insects  -  Counting  methods 
IUW. 04:001 
Integral  equations 

see  also  separate  Mathematical  Object 
Classification,  p.  1087 
Integral  equations  -  Applications 

C1T.02:005;  HAR.03:01W:  PIB.I2:003 
Integral  functions 

see  also  separate  Mathematical  Subject 
Classification,  p.  1087 
Integral  functions 
DUK. 04:005 

Interferometers  -  Applications 

ARK. 02:002;  JHU. 17:003,  004;  JHU.  18:002 -006; 
NBS.I4  004;  NEL.02:001 
Intermetailie  compounds  -  Electron  transitions 
CHI.  13:009 
Internal  friction 

see  as  a  subdivision,  e.g.,  Metals  -  Interna! 
friction 

Interstellar  matter 
SIT.Q2:00I 

Interstellar  matter  -  Magnetic  fields 
MDU. 03:025 

Interstellar  matter  -  Transmission 
MDU .03  044 

Iodides  -  Crystal  structure 
MIT.22  003 


Subject  Index 


Iodine  -  Magnetic  moments 

COU. 02:024;  COU.19:005 
Iodine  -  Nuclear  spins 

COU.02:024;  COU.19:005 

Iodine  compounds  (Organic)  -  Photochemical  reactions 
ROC. 02:012 

Iodine  isotopes  (Radioactive)  -  Magnetic  moments 
COU.02;024;  COU.  19:005 
Ion  and  Plasma  Research  -  Symposium 
AIR. 01:008 

Ion  beams  -  Applications 
COU.19:009 
Ion  beams  -  Excitation 
CHI. 12:036 

Ion  beams  -  Scattering 

MDU.  15:002,  004-006,  010 
Ion  bombardment  -  Optical  effects 
MMU.02:002 
Ion  rockets  -  Design 

NAA.05:001,  002,  004,  005 
Ion  rockets  -  Power  supplies 
NAA.06:001 
Ion  rockets  -  Theory 
NAA.06-.001 

Ionic  current  -  Applications 
AER.  13:001 

Ionic  current  -  Theory 
ALF.02:001-003 
Ionization  gages  -  Applications 
CAL. 06:038;  CAL.1«:003 
Ionization  gages  -  Design 
THI. 03:001 

Ionosphere  -  Reflective  effects 

STA.06:013-017,  020,  025,  029,  031,  036; 
STA.2l:00I,  002 
Ionosphere  -  Sounding 
CIT.  13:004 

lone  sphere  -  Wave  transmission 
STA. 21:001,  002 

Ionosphere  models  -  Heat  transfer 
MED. 02:001 

Ionosphere  models  -  Pressure  measurement 
MED. 02:001 

lonospheilc  disturbances  -  Ionizing  effects 
STA. 06:013,  014 
lone  -  Chemical  reactions 
PUR. 09:001 

Ions  -  Chemlc.'t  shifts 
MIT.12:2u4 
Ions  -  Density 

ANS.  91:003 
Ions  -  Diffusion 

ALF.02:001-004;  1L1..08:009;  WHE.02:002 
Ions  -  Electromagnetic  effects 
NBS.42:002 
Ions  -  Energy 

FPS.0 1:001;  STR.03.003;  WAU.0L02I 
Ions  -  Hyperflne  structure 
CAL.03  025 
Ions  -  Motion 

GIV.03.002-004,  MDU.  15:010 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Subject  Index 


Ions  -  Polarization 
YAL.09-.005 

Ions  -  Propellant  properties 

AER.08:001,  002,  004;  AER.13:001 
Ions  -  Resonance 

OSC. 08:035;  WAU.01:02l 
Ions  -  Rocket  propulsion 
AIR. 01 -.008 
Ions  -  Sources 

AER. 13:001;  UTA.03:005 
Ions  -  Stabilization  energy 
HEB. 02:005 

Iridium  crystals  -  Crystal  structure 
PSU. 05:006 

Iridium  crystals  -  Evaporation 
PSU.05:015 

Iron  -  Atomic  structure 

CAL.03:03l;  FLA.02:004 
Iron  -  Corrosion 
VIS. 01:005 
Iron  -  Diffusion 

IEN.01:002;  PR1.10:016 
Iron  -  Effects  of  radiation 
1EN.01-.001 

Iron  -  Electron  configuration 
CAL.03:03l 

Iron  -  Magnetic  properties 
JEN. 01:001 

Iron  -  Mechanical  properties 
FRA. 05:003 
Iron  -  Oxidation 

CAR. 08:009;  PRI.10:017 
Iron  -  Purification 
FRA. 05:003 

Iron  -  Temperature  factors 
FRA. 05:003 

Iron  -  Tensile  properties 
FRA. 05:003 

Iron  alloys  -  Magnetic  properties 
FRA  06:002 

Iron  alloys  -  Precipitation 
FRA.06:002 

Iron  bronides  -  Mass  spectra 
COR.  14:006 

Iron  bromides  -  Vaporization 
COR.  14.006 

Iron  carbonyls  -  Infrared  spectra 
M1T.30  013 

Iron  carbonyls  -  Structure 
M1T.30:013 

Iron  chlorides  -  Chemical  effects 
W1S.03  008 

Iron  chlorides  •  Mass  spectra 
COR.  14.004 

Iron  chloride.*:  •  Vaporization 
COR.  14.004 

Iron  crystals  -  Electrochemistry 
PO1..0I  027 

Iron  isotopes  (Radioactive)  -  Applications 
PR1. 10:016 

Iron-nickel  alloys  -  Oxidation 
1 1(1.10:012 


Iron  oxide-paraffin  mixtures  -  Dielectric  properties 
M1N.03:002 

Iron  oxide-paraffin  mixtures  -  Permeability 
MIN.03:002 

Iron  oxides  -  Conductivity 
PRI.10:017 

Iron  oxides  -  Crystal  structure 
PRI.10:017 

Iron  oxides  -  Ferroelectric  properties 
MIC. 11:003 

Iron  oxides  -  Temperature  factors 
PRI. 10:017 

Irreversible  processes  -  Statistical  mechanics 
FRE. 04:002,  008-012 
Irreversible  processes  -  Theory 
FRE.04-.006 

Irreversible  processes  -  Thermodynamic  properties 
FRE.04:002,  008,  012 
Isotopes  -  Applications 
MZH.01.001 
Isotopes  -  Spectra 
YAL.04:020 
Isotopes  (Radioactive) 

see  also  specific  isotopes,  e.g.,  Gold  isotopes 
(Radioactive) 

Isotopes  (Radioactive)  -  Applications 
PRI.10-.011 

Isotopes  (Radioactive)  -  Bombardment 
UPP.03:006 

Isotopes  (Radioactive)  -  Decay 

UPP.03:006,  007;  UPP.04:007,  010,  018 
isotopes  (Radioactive)  -  Dipole  moments 
L1E.03:001 

Isotopes  (Radioactive)  -  Electron  transitions 
UPP.03:003 

Isotopes  (Radioactive)  -  Gamma  ray  spectra 
UPP.03:007 

Isotopes  (Radioactive)  -  Hyperfine  structure 
Mlt.30:011 

Isotopes  (Radioactive)  -  Magnetic  moments 
M1T.30:011;  UPP04:0O9,  012 
Isotopes  (Radioactive)  -  Masses 
MMU. 02:006,  007 

isotopes  (Radioactive)  -  Mea'  ement 
UPP.04:009,  012 

Isotopes  (Radioactive)  -  P~oAuction 
MIT.  3C.011 

isotopes  (Radioactive)  -  Radioactivity 
UPP.03:010;  UPP.04-.004,  005 
Isotopes  (Radioactive)  -  Resonance 
UE.03:001 

Isotopes  (Radioactive)  •  Spectra 

UPP.03:011;  UPP.04:005,  013 
Isotopes  (Radioactive)  -  Study 

UPP. 03:010;  UPP.04:004,  005 


Jet  engine  fuels  -  Supersonic  diffusion 
MIC  .03:003 

Jet  engine  noise  -  Reduction 
TOR. 02:003,  004 
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Jet  engine  noise  -  Sources 
TOR.02:003,  004 
Jet  engines  -  Specific  impulse 
MIC. 08:003 

Jet  flames  -  Ionization 
THI.03:001 

Jet  flames  -  Stabiliation 
ARD.01:007 

Jet  mixing  flow  -  Acoustic  properties 
TOR.02-.003,  004 
Jet  mixing  flow  -  Analysis 

RPI.03-.008;  THI.01:001,  002 
Jet  mixing  flow  -  Boundary  layer 
PIB. 12:003 

Jet  mixing  flow  -  Mathematical  analysis 

MDU.07:009;  MDU.11:016;  MIN.07:014; 

PIB. 04:010-014;  PIB. 12:001-003,  005,  Oil; 
PRI. 09:038;  RPI.08:001;  RPI.09:002,  003; 

SFE. 01:001 

Jet  mixing  flow  -  Physical  effects 
COR. 12:011 

Jet  mixing  flow  -  Turbulence 

ARD.01-.006,  PIB.04:007,  008;  PIB.12-.001,  Oil 
Jet  mixing  flow  -  Velocity 
PIB. 12:011 

Jet  plane  noise  -  Analysis 
TOR.02:005 

Jet  plane  noise  -  Bibliography 
TOR.02:005 

Jet  plane  noise  -  Determination 
PRI.  16:004 

Jet  propulsion  -  Bibliography 
PRI.  11:2 14 

Jet  propulsion  -  Instrumentation 
VIT.01:009 
Jet  pumps  -  Design 
PUR. 07:005 

Jet  pumps  -  Performance 
PUR. 07:005 

Jets  -  Acoustic  oscillation 

BR0.02-.007;  LOC.01.003,  005 
Jets  -  Deflection 

RP1. 03:005,  008 

Jets  -  Hydrodynamic  characteristics 
BRO. 02:007 

Jets  -  Resonator  systems 
BR0.02:007 
Jels  -  Thrust 

COR. 12:011 
jets  -  Velocity 

HER. 03:001 


Kerosene  -  Combustion 
MIC. 20:001 

Ketones  -  Electron  transitions 
ROC. 02:008 

Ketones  -  Free  radicals 
MDU. 04:005 
Ketones  Isomerism 
ROC. 02:017 


Ketones  -  Photolysis 

ROC.02;007,  019 
Ketones  -  Radiolysis 
ROC. 02:016 
Ketones  -  Reduction 
KEN.01:001 

Ketones  (Polymerized)  -  Photolysis 
ROC  .02:019 
Kidne1  s  -  Metals 
HA*U  1:007 
Kidneys  -  1  athology 
HAR. 11:010 
Kidneys  -  Proteins 
HAR.  11:007 

Kinetic  theory  -  Quantum  mechanics 
BOS. 03:005 

Kinetic  theory  of  gases  -  Instrumentation 
CAL.06:039 
Klri-.er.'i.  il  diffusion 

li-.L.l<):001,  003 
Klystrons  -  Analysis 
STA.06:043 

Klystrons  -  Interference 
STA.06:041 

Klystrons  -  Performance 

HAR. 03:027;  STA.11-.018 
Klystrons  -  Signal  to  noise  ratio 
NOA.01:001,  002 
Klystrons  -  Theory 
STA. 11:011 

Knight  shift  -  Effects  of  pressure 
HAR.03:024 

Krypton  -  Chemical  reactions 
WAU.02-.005 

Krypton  -  Molecular  properties 
MIT.  12:172 

Krypton  -  Thermal  conductivity 
MIT.12: 191 

Krypton  -  Thermal  diffusion 
MIT.12: 172,  191 
Krypton  -  Viscosity 

MIT.  12:172,  191 


laboratory  equipment  -  Control  systems 
Fl-A.02:007 

Laminar  boundary  layer  -  Compressible  flow 
PIB. 12:007 

laminar  boundary  layer  -  Cooling 
MIN. 07:014 

1-aminar  boundary  layer  -  Heat  transfer 

BRO.  11.001;  M1T.28  002;  M1N.07:010.  Oil,  Ole 
laminar  boundary  layer  -  Hypersonic  characteristics 
POT.Ol.OlO 

laminar  boundary  layer  -  Integral  equations 
PIB.  12:006 

laminar  boundary  layer  -  Mathematical  analysis 

COR.  12:008;  MDU. 12:011;  M1T.21001;  M1T.28:003. 
PIB.  12:009;  PR1.04:017,  018.  021,  023; 

RP1. 09:002,  003;  SOC.05  004;  STA.04  003,  004 
laminar  boundary  layer  ■  Measurement 
HER. 03:001 


>  1043  < 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Subject  Index 


Laminar  boundary  layer  -  Pressure  distribution 
PR1. 04:020,  021;  SOC  .05:004 
Laminar  boundary  layer  -  Separation 
PRI.04.020 

Laminar  boundary  layer  -  Shear  stresses 
PIB.  12:006 

Laminar  boundary  layer  -  Stability 

C1T.07:037;  MIT.28:001;  MIC. 12:005;  MIN.07:015; 
ODI.03:001;  PEN.02.002;  PR1.04:017,  023 
Laminar  boundary  layer  -  Supersonic  characteristics 
MIN. 09:011,  012 

Laminar  boundary  layer  -  The  ,ry 
MDU. 12:011 

Laminar  flow  -  Heat  transfer 
MDU.  12:014 

Laminates  -  Processing 
B  JR. 01:001 
Language  -  Coding 
MIT.  12: 251 

Language  -  Mathematical  analysis 
MIT.12-.243 

Lanthanum  halides  -  Microwave  spectra 
HEB. 02:001 
Lattices 

see  as  a  subdivision,  e.g.,  Crystals  -  Lattices 
Lead  -  Gamma  ray  spectrum 
PEN.09:008,  009 
Lead  -  Photon  cross  sections 
NBS.36:003 

Lead  -  Superconductivity 
CAL.03:049 

Lead  -  Thermodynamic  properties 
PRI.10:014 

Lead  crystals  -  Electrochemistry 
POL.01:026,  027 

Lead  nitrates  -  Chemical  reactions 
PUR.07:003 

Lead  sulfide  •  Conductivity 
CAI.. 03:048 

Lead  sulfide  -  Photoconductivity 
CAL. 03:048 

Lead  sulfide  -  Photosensitivity 
ROC.04:009 

Lead  sulfide  •  Thermodynamic  properties 
PR1. 10:014 

Lead-tin  alloys  -  Deformation 
UTA.01:017,  020 

Leadership  -  Psychological  effects 
NEU. 01:005 

Leadership  -  Psychological  factors 
NEU.0L.002 

Learning  -  Psychological  factors 

GTU.01  001;  MIT.  17:002;  NEU.01  003 
Learning  -  Theory 

NEU. 01:003,  012 
Learning  processes  -  Analysis 
BUR. 01:003 

learning  processes  -  Theory 
BUR. 01:002,  003 
I  evarterenol  -  Metabolism 
MGH.02  006 


Lift  -  Production 
HIL. 01:001 
Light  -  Absorption 

ROC .04:012;  TO1.0L016 
Light  -  Color 

IST.01-.015,  018,  022,  023 
Light  -  Intensity 

INU.OLOOl;  IST.01:020,  021,  024,  025 
Light  -  Measurement 
STA.  10:003 

Light  -  Physiological  effects 

COP. 01:001,  003-005;  IST.01:019 
Light  -  Polarization 
ILL. 08:017 
Light  -  Refraction 
PLA.OliOOl 
light  -  Scattering 

MDU.16:OG3,  004,  006,  007,  016;  PRI.14:003 
Light  •  Shape 

IST.01:015,  016,  023 
Light  -  Velocity 
STA.10:003 

Light  adaptation  -  Biochemical  effects 
I1T.07:002 

Lightning  -  Radiation 
CIT.  13:002 

Line  spectrum  -  Broadening 
MIC. 06:005 

Line  spectrum  -  Stark  effects 
YAL.0B:004 

Linear  accelerators  -  Applications 

STA-07:027;  STA.08-.026,  027,  033;  STA.11:015 
Linear  accelerators  -  Equipment 
OXF.02;001 

Linear  accelerators  -  Performance 
STA. 08:022 

Liquid  and  Solid  Helium  -  Symposium 
OSU. 11:001,  002 

Liquid  metals  •  Electrical  properties 
CHI.lS;011 

Liquid  metals  -  Nucleation 
CAR.08:007 

Liquid  metals  •  Resistivity 
CH1.13:011 

Liquid  metals  -  Solidification 
CAR. 08:007 

Liquid  rocket  propellants 

see  also  Rocket  propellants 
Liquid  rocket  propellants 
AER. 10:001 

liquid  rocket  propellants  -  Atomisation 
SUN.01001 

liquid  rocket  propellants  -  Chemical  analysis 
BEL. 01:003 

Liquid  rocket  propellants  •  Chemical  reactions 
BE1  O];00.V  HU.  14:00! 

Liquid  rocket  propellants  -  Combustion 

AER. 03:005'  BEL.01.003;  1NT.03  007;  PR1.14  001, 
003;  SUN.OLOOl.  002 
Liquid  rocket  propellants  -  Heat  transier 
OD1. 01:002,  003 
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Liquid  rocket  propellants  -  Preparation 
THI.01:002 

Liquid  rocket  propellants  -  Temperature 
PRI.14:001 
Liquids 

see  also  fluids 
Liquids  -  Conductivity 
PRI. 11:212 

Liquids  -  Dielectric  properties 

BR0.16:002-005;  C1N.02:002;  PR1.08-.010,  017,  018 
Liquids  -  Heat  transfer 
PRI.I1.-2I2 

Liquids  -  Microwave  spectra 

KSU.01-.003;  PRI.08:015-017 
Liquids  -  Molecular  structure 
PR1.08:010,  013-018 
Liquids  -  Nuclear  spins 
KSU.01:003 

Liquids  -  Phase  studies 
WEI. 01:004 

Liquids  -  Physical  effects 
COU.  14:006 

Liquids  -  Sound  transmission 
BR0.02:005 
Liquids  -  Viscosity 
BR0.16:004 

Liquids  -  X-ray  analysis 
MU0.01:002-004 

Literature  survey  -  Nitrogen  compounds 
AER.09-.001 
Lithium  -  Elasticity 
C1T.  14:002 
Lithium  -  Hyperons 
CHI.  20:002 

Lithium  bromide  ions  -  Detection 
COU.20-.003 

Lithium  bromide  Ions  -  Production 
COU.20:003 

Lithium  chloride-potassium  chloride  systems  - 
Properties 
RPI.  12:009 

Lithium  fluoride  -  Kyperflne  structure 
MIT.12:152 

Lithium  fluoride  -  Mass  spectrum 
COR. 14-005 

Lithium  fluoride  -  Vaporization 
COR. 14:005 

Lithium  fiuoride  crystals  -  Effects  of  radiation 
OSU.09:006 

Lithium  fluoride  crystals  -  Evaporation 
COL. 20:005 

Lithium  fluoride  crystals  -  Friction 
liT.06.005 

Lithium  fluoride  crystals  -  lattices 
PEN.08  008 

Lithium  fiuoride  crystals  -  Magnetic  properties 
OSU.09  006 

Lithium  fluoride  crystals  -  Optical  properties 
OSU.09  006 

Lithium  fluoride  crystals  -  Thermal  expansion 
I  EN.0B  008 
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Lithium  halides  -  Polymerization 
COU.  20:004 

Lithium  halides  (Polymerized)  -  Vapors 
,  COU. 20:007 

Lithium  ions  -  Exchange  reactions 
MDU.15:008 

Lithium  isotopes  -  Bombardment 
STA. 08:005,  006,  010,  031 
Lithium  isotopes  -  Disintegration 
STA.08-.005 

Lithium  isotopes  -  Nuclear  resonance  spectra 
COU. 20:007 

Lithium  molecules  -  Molecular  structure 
CHI. 15:010 

Lithium  molecules  -  Spectrographic  analysis 
CHI. 15:010 

Lithium  molecules  -  Wave  mechanics 
CHI.15:010 

Lithium  titanium  fluoride  -  Preparation 
'  RP1.12-.008 

Lithium  titanium  fluroide  -  Thermodynamic  properties 
RPI.  I!  008 
Liver  -  Analysis 
HAR. 11:004 
*  Liver  -  Cirrhosis 

HAR. 11:005,  009 
'  Liver  -  Enzymes 

HAR.  11:015;  MIL.02:001 
Liver  -  Metals 

HAR.  11:004 
Liver  -  Pathology 
MIL.02:001 

Loop  antennas  -  Impedance 
HAR. 09:004 

Low  frequency  antennas  -  Radiation 
C1T.  13:002 

Low  pressure  research  -  Instrumentation 
TOR  .01: 008 

Low  temperature  research 
AER.08:005 

Low  temperature  research  -  Applications 
CAL.07:002,  007 
Luminescence  -  Analysis 

ROC. 04:013;  ROC. 11:002 
luminescence  -  Attenuation 
NRL. 01:001 

Luminescence  -  Measurement 
ROC. 04. 015 

Luminescence  -  Physiological  effects 
IST.01: 020-022,  024-026 
Luminescence  -  Temperature  factors 
1UN  .02  002-004,  006,  008 
Luminescence  -  Theory 

1EN.02  002-004  ,  006  .  008;  1.OU.03  001 -005; 

MIC. 06  003,  007 

Lunar  probes  -  Control  systems 
ANS.Oi  005 

Lunar  probes  -  flight  paths 
MDt'.03.O4: 

l.unar  probes  -  Guidance  systems 
ANS.01.005 
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Lunar  probes  -  Rocket  propulsion 
ANS. 01:005 

Lysergic  acid  diethylamide  -  Electroencephalography 
BAY.01:00'» 

Lysergic  acid  diathylamide  -  Galvanic  skin  response 
BAY.01.004,  007 

Lysergic  add  diethylamide  -  Physiological  effects 
BAY.01-.001,  004,  007 

Lysergic  acid  diethylamide  -  Psychological  effects 
BAY.01:004 

Lysergic  acid  diethylamide  -  Time  sense 
BAY.01-.001 


Machine  translation 
MIT.  12: 251 

Magnesium  -  Auger  electrons 
WAS.05-.004 

Magnesium  -  Band  structure 
COR.07:017 

Magnesium  -  Determination 

HAR.l  1:010;  NCU.01:016 

Magnesium  -  Evaporation 
CAR.08:010 

Magnesium  -  Metabolism 
HAR.11:010 

Magnesium  -  Spectrum 

COR.07:017;  WAS.05-.004 

Magnesium  -  Volumetric  analysis 
ILL.  16:004 

Magnesium  -  X-ray  analysis 
COR.07:017 

Magnesium  crystals  -  Elasticity 
MIT.  12: 194 

Magnesium  crystals  -  Electrochemistry 
POL.01:027 

Magnesium  ferrite  -  Conductivity 
M1T.08:077 

Magnesium  ferrite  -  Magnetic  properties 
M1T.08:077;  M1T.27:017 

Magnesium  ferrite  -  Quenching 
M1T.08-.077;  M1T.27:017 

Magnetic  fields  -  Applications 
P LA. 05:001,  002 

Magnesium  films  -  Field  emission  studies 
COR. 08:015 

Magnesium  oxide  crystals  •  Conductivity 
M1N.12:014 

Magnesium  oxide  crystals  -  Impurities 
M1N.12:01 1,  014 

Magnesium  oxide  crystals  -  Microwave  spectra 
M1N.12-.011-014 

Magnesium  oxides  -  Heat  treatment 
CAL.18:002 

Magnesium  oxides  -  impurities 
CAL.18:002 

Magnesium  oxides  -  Reduction 
V1T.0L005 

Magnesium  stannlde  crystals  •  Electron  transitions 
NBS.40  001 

Magnesium  stannlde  crystals  -  Photoconductivity 
NBS.40  001.  003 


Magnesium  titanates  -  Hall  effect 
1LL.11:015,  016 

Magnet  coils  -  Stresses 
CHI. 12:038 

Magnetic  alloys  -  Magnetic  properties 
FRA.03:001,  002 

Magnetic  amplifiers  -  Communication  systems 
MIT.12:157 

Magnetic  amplifiers  -  Gyratron 
M1T.12:151 

Magnetic  amplifiers  -  Mathematical  analysis 
P  IB. 09:019 

Magnetic  amplifiers  •  Theory 
MIT.  12: 157 

Magnetic  amplifiers  -  Versitron 
MIT.12:162 

Magnetic  core  switches  -  Properties 
M1T.12:189 

Magnetic  crystals  -  Magnetic  properties 
CAL. 03:010 

Magnetic  fields  -  Applications 
M1T.30:012 

Magnetic  fields  -  Distortion 
MDU. 11:020 

Magnetic  fields  -  Elecfical  effects 
BAT.03:001 

Magnetic  fields  -  ionizing  effects 
M1T.30:012 

Magnetic  fields  -  Measurement 

ANS.01:003;  CAL.03:027;  M1T.12:267; 
STA. 08:032 

Magnetic  fields  -  Plasma  oscillations 
CHI.  12:045 

Magnetic  fields  -  Stability 
CHI.  12:039 

Magnetic  fields  -  Stresses 
CHI.  12:038 

Magnetic  resonance  -  Measurement 
HEB.02:004 

Magnetic  resonance  -  Thermodynamics 
CAT.03:001 

Magnetic  storms  -  Electrical  conductivity 
CHI.12:043 

Magnetic  storms  -  intensity 
MDU. 03:028,  034 

Magnetic  storms  -  Solar  magnetic  factors 
MDU. 03:034 

Magnetic  susceptibility  -  Mathematical  analysis 
NBS.42:002 

Magnetic  susceptibility  -  Measurement 

CAL.03:010,  016;  THM.01:001,  002 

Magnetite  -  Magnetic  properties 
SYR.  13:001 

Magnetite  -  Oxidation 

M1T.08:072,  073;  PRI.  10:013 

Magnetite  -  Solid  state  reaction 
MIC.  11:004 

Magretoaerodynamlcs  -  Interactions 
ODI. 13:001 

Magietoaerodynamics  -  Mathematical  analysis 
ODI. 13:001 
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Magnetogasdynamlcs  -  Mathematical  analysis 
MDU. 11:023,  026 

Magnetohydrodynamlc  waves  -  Applications 
COR.  12:015 

Magnetohydrodynamlc  waves  -  Mathematical  analysis 
MDU.  19:002,  004;  PR1.04:028 
Magnetohydrodynamlc  waves  -  Propagation 
FEA.01:002,  005 

Magnetohydrodynamlc  waves  -  Theory 
BAN.01:005,  006 

Magnetohydrodynamlc  waves  -  Torsional 
BAN.01:005 
Magnetohy  drodynaml  cs 

ACR. 01:001,  003,  004;  AIR.01:008;  PLA.02:001 
Magnetohydrodynamics  -  Applications 
AVC.01:008,  009 

Magnetohydrodynamics  -  Mathematical  analysis 
BAN. 01:005;  PR1. 16:001 
Magnetohydrodynamics  -  Theory 

AVC. 01:009;  LEY.02-.005,  007 
Magneto-cptic  rotation  -  Measurement 
CAL.03-.051-053 

Magneto-optic  rotation  -  Theory 
CAL.03:052,  053 

Magnetostatic  spin  waves  -  Excitation 
CAL.03:054 
Magnetrons  -  Circuits 
OXF.02:001 

Magnetrons  -  Oscillations 
HAR. 09:001,  002 
Man  -  Ecology 

NYU.  11:003 

Manganese  alloys  -  Magnetic  properties 
CAL.05:01S 

Manganese  fluorides  -  Anisotropic  eiiects 
P1T.02:023 

Manganese  fluorides  -  Magnetic  properties 
CAL. 03:051,  052;  P1T.02-.023 
Manganese  ion»  -  liypsrftne  structure 
MIC.  21:005 

Manganese  Ions  -  Resonance 
MIC. 21:005 

Manganese  Ions  -  Spectra 
MIC. 21:005 

Manganese  oxide  crystals  -  Anisotropic  effects 

Pir.C:.C!J 

Manganese  oxide  crystals  -  tiectroc  transitions 
P1T.02:012 

Manganese  oxide  crystals  -  Neutron  diffraction  analysis 
"1T.02:020 

Manganese  oxides  -  Crystal  structure 
HOR.04:001 

Manganese  oxides  -  Magnetic  properties 
HOR.04:001 

Manganese  sulfide  crystals  •  Neutron  diffraction  analysts 
P1T.02:020 

Manometers  -  Applications 
OKA.02:004 

Martensite  •  Crystal  structure 
1LL.07009 

Martensite  -  Defer nation 

11T.  18:001;  1LL.07  007 


Martensite  -  Hardening 
HT.  18:001 

Martensite  -  Mechanical  properties 
UT.  18:001;  ILL.07:007 
Martensite  -  Temperature  factors 
HT.18:001 

Martensite  -  Transformations 
1LL.07:C07 

Masers  -  Applications 

CCU.02:025;  COU.  19:007,  010;  M1T.12:268 
Masers  -  Design 
TRG.02:003 

Masers  -  Development 
COU.02:037 
Masers  -  Materials 

MIT.12-.i73;  MIC. 21:001,  003 
Masers  -  Operational  properties 

COU. 02: 027,  032;  COU.19:010;  M1T.12:220,  268; 
STA.06-.056;  TRG.02:003 
Masers  -  Oscillation  frequency 
COU.02:030 
Masers  -  Sources 
MIT.  12: 173 
Masers  -  Solid-state 

MIT.12:220,  268;  STA.06:056 
Masers  -  Theory 
COU. 02:033 

Mass  syectrum  analyzers  -  Applications 

COR.08:007,  014,  018,  019,  021;  COR.14:004; 
FRE.03:004,  006;  MMU.01.016;  MMU.02:003,  005-007 
Mass  spectrum  analyzers  -  Design 

COR.08:007,  014,  017;  MMU.02:004,  007 
Mass  spectrum  analyzers  -  Errors 
MMU.02:001;  MIN.23:001 
Mass  spectrum  analyzers  -  Operation 
COR. 08:014,  017 
Materials  -  'Jeformation 
NYU.13:002 
Materials  -  Elasticity 
NYU.  13:002 
Materials  -  Fracture 
Mli.u3.CC? 

Mathematical  analysis 

see  as  a  subdivision,  e.g.,  Supersonic  flow  - 
Mathematical  analysis 
Mathematical  computers 

see  also  Analog  computers;  Digital  computers 
Mathematical  computers  -  Applications 

COU  10:020,  035;  MDU.12:013;  M1T.30.005,  006; 
NBS.35-,002;  TO1.01.017;  THM. 03:005 
Mathematical  computers  -  Circuits 
COU.  10:030 

Mathematical  computers  -  Control  systems 
COU. 10:028 

Mathematical  computers  -  Design 
COU. 10:035 

Mathematical  computers  -  Errors 
COU.  10:02* 

Mathematical  computers  -  History 
DUK. 04:002 

Mathematical  computer*  -  Logic 
DOC. 01:002 
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Mathematical  computers  -  Operation 
DUK.04:004,  005;  THM.03:002 
Mathematical  computers  -  Scheduling 

DUK. 04:001;  MIT.12:251;  PIB.09:027 
Mathematical  computers  -  Theory 

COU.10-.035;  COR.05:066;  DOC. 01:002,  005; 
DliK. 04:003 

Mathematical  functions 

see  also  separate  Mathematical  Subject 
Classification,  p.  1087 
Mathematical  functions  -  Theory 
DUK.04:001;  MIT.12:177 
Mathematical  research  -  Advisory  panels 
AMS.04:001 
Mathematics 

see  also  separate  Mathematical  Subject 
Classification,  p.  1087 
Mathematics 

AMS.04-.001 

Mathematics  -  Abstracting 
AMS.05:001 

Mathematics  -  Periodicals 

AMS.05:001  * 

Measurement  -  Errors 
YAL.09.004 

Measuring  devices  -  Applications 
MDU. 12:010 

Measuring  devices  -  Electronic 
MDU. 12:010 

Mechanical  breakdown  -  Mathematical  analysis 
MDU. 13:008 

Mechanical  breakdown  -  Theory 
MDU.13-.008 
Mechanics 

AMS.03:001 

Mechanics  -  Abstracting 
ASM. 02:001 

Mechanics  -  Periodicals 
ASM.02:001 

Medical  physics  -  Bibliography 
KAR. 03:001 

Membranes  -  Electrical  properties 
BAY.01:006 
Membranes  -  Porosity 
CH1.17:001 

Membranes  -  Semipermeabllity 
CH1.04  003 

Membranes  -  Vibration 
MDU. 09:054,  059 
Memory  -  Theory 
NEU.01019 

Memory  processes  -  Theory 

BUR. 01:002  " 

Mercurous  oxalate  -  Adsorptive  properties 
RUT.05:001 

Mercurous  oxalate  -  Spectrographlc  analysis 
RUT.05:001 

Mercury  -  Atomic  energy  levels 
COU.20  008 
Mercury  -  Diffusion 
11.1..  18:004 


Mercury  -  Electron  transitions 
COU.19:008;  COU.20-.008 
Mercury  -  Excitation 
COU.20:008 

Mercury  -  Gas  Ionization 
MIT.  12: 184 

Mercury  -  Hyperfine  structure 
COU.  19:008 

Mercury  -  Plasma  physics 
MIT.  12: 184 
Mercury  -  Spectrum 
MIT.12:218 

Mercury  bromides  -  Properties 
RPI.12:009 

Merc  ry  compounds  -  Photochemical  reactions 
IIT.15:001 

Mercury  electrodes  -  Chemical  indicators 
NCU. 01:011 

Mercury  Isotopes  -  Electron  transitions 
MIT.  12: 147 

Mercury  Isotopes  -  Nuclear  resonance 
MIT.12-.147 

Mercury  Isotopes  -  Radiofrequency 
MIT.12:147 

Mercury  isotopes  -  Spectra 
MIT.12:?18 

Mercury  Isotopes  (Radioactive)  -  Decay 
UPP.04:018 

Mercury  isotopes  (Radioactive)  -  Gamma  ray  spectra 
UPP.04:007,  018 

Mercury  vapor  -  Electromagnetic  properties 
ATC.01:012 

Mercury  vapor  -  Ionization 
ATE.01:012 

Merocyanine  dyes  -  Spectra 
FLA.01:011 

Meson  capture  -  Theory 
CAL.11:002 

Meson  scattering  -  Electromagnetic  fields 
MDU.16:C11,  017 
Meson  scattering  -  Emulsions 
STA.03:063 

Meson  scattering  -  Mass-energy  relation 
STA.03-.045 

Meson  scattering  -  Radiative  correction 
MDU. 16:011 

Mesons  -  Coupling  theory 
PAR. 01 -.005 
Mesons  •  Decay 

CHI. 20:002;  JHU.  13:003,  005,  007,  006,  011; 

PEN. 10:010,  017;  PUR.03:011,  016,  021,  022,  025, 
026;  ROC .03:032-034,  040;  RUT.03:003; 
STA.03:047;  UPP.03:001,  009;  UPP.Ot  OOS,  004, 
008,  WAS.06:005,  015,  022;  VAL.04.016: 

YAL. 09:003,  009 

Mesons  -  Electromagnetic  properties 
PR1. 20:003 
Meaotu  -  Energy 

ROC. 03:040;  STA.08  002;  UPP.04  002;  YAL.09:003 
Mesons  -  Magnetic  factors 

YAL.04  016;  YA1..09  008 
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Mesons  -  Magnetic  moments 
YAL. 09:009 
Mesons  -  Masses 
JHU.13:013 

Mesons  -  Nuclear  properties 
JHU.13-.011 

Mesons  -  Nuclear  reactions 

PUR.03:021;  STA.03:063;  UPP.04-.004 
Mesons  -  Pair  production 

CHI. 20:001;  STA.03:056 
Mesons  -  Polarization 

ROC. 03:034;  STA.08:02l;  WAS.08:015; 

YAL. 04:018;  YAL.09:005,  007,  008 
Mesons  -  Production 

PEN  10:005,  010;  PUR.03:009,  014;  ROC.03-.032; 
STA. 03:037;  STA.08-.009,  021,  024,  034 
Mesons  -  Quantum  mechanics 
PAR.01:006 
Mesons  -  Scattering 

JHU.13:005,  010,  014;  MDU.16:005,  017; 
PEN.10:006,  008,  015;  PR1.03:007;  ROC.03-.035, 
036;  STA.08-.002;  UPP.04;002,  004;  YAL.09-.003 
Mesons  -  Secondary  emission 
CHI.  20:003 
Mesons  -  Theory 

PEN.  10:006,  008,  010;  PUR.03-.013;  WAS.08:012 
Metabolic  cycles 

see  also  the  subdivision  Metabolism  under 
specific  substances,  e.g.,  Acetates  -  Metabolism 
Metabolic  cycles  -  Products 
OX F.01:002,  008-011 
Metabolic  cycles  -  Theory 
OXF.01:002,  008-011 
Metabolic  products  -  Determination 
GE0.02:003 

Metal  coatings  -  Adhesion 
ROC. 06:001 

Metal  chlorides  -  Crystal  structure 
ARK.OLOIO 

Metal  chlorides  -  X-ray  analysis 
ARK.OLOIO 
Metal  films 

see  also  specl'ic  metal  films,  e.g.,  Copper  films 
Metal  films  -  Adsorption 
WAU. 02:005 
Metal  films  -  Bismuth 
ILL. 12:005 

Metal  films  -  Cleaning 
PSU  05:005,  008 
Metal  films  -  Conductivity 

CAL.03:026,  048.  IEN.02:005 
Metal  films  -  Dielectric  properties 
MDU. 02:025 

Metal  films  -  Electrical  properties 
NBS.21.020 

Metal  films  -  Evaporated 
NBS.21  020 

Metal  films  -  Field  desorption 
PSU. 05:008 

Metal  films  -  Properties 
1EN. 02:005 


Metal  films  -  Resistivity 
NBS. 21:020 

Metal  films  -  Structure 
COR.u8-.009 

Metal  films  -  Thickness 

MIT.12:203;  NBS.21:020 
Metal  films  -  Vaporization 
WAU. 02:005 
Metal  halides 

see  also  Alkali  halides;  Fused  metal  halides 
Metal  halides  -  X-ray  analysis 
MU0.01:002 

Metal  Ions  -  Chelattng  agents 

NCU. 01:011-014,  016,  018,  020 
Metal  Ions  -  Corrosive  effects 
VIS.01:007,  008 
Metal  Ions  -  Separation 
PUR.08:001 

Metal  Ions  -  Spectrophotometrlc  analysis 
NCU.0L016 

Metal  Ions  -  Volumetric  analysis 

NCU.01:011-013,  017,  019,  020 
Metal  nitrates  -  Spectra 
PUR. 07:004 

Metal  oxidation  -  Reviews 
CAR.08:008 

Metal  oxides  -  Reduction 
CAR. 07:002 

Metal  plates  -  Coatings 
DTM. 01:001 

Metal  plates  -  Skin  friction 
DTM. 01:001 

Metal  plates  -  Stresses 

PIB. 06:007,  008,  Oil,  012 
Metal  selenldes  -  Electrical  properties 
IIT.13-.001,  002 
Metal  selenldes  -  Hall  effect 
HT.  13:002 

Metal  selenldes  -  Preparation 
11T.13-.001,  002 

Metal  substrates  -  Crystal  structure 
PSU.05-.010 

Metal  sulfides  -  Electrical  properties 
I1T.13:001,  002 
Metal  sulfides  -  Hall  effect 
HT.  13:002 

Metal  sulfides  -  Oxidation 
CAR. 07:002 

Metal  sulfides  -  Preparation 
nT.13:001,  002 

Metal  surfaces  -  Electron  microscopy 
PSU. 06:007 

Metal  tellurtdes  -  Electrical  properties 
HT.13:001,  002 
Metal  tellurldes  -  Hal!  effect 
I1T.  13:002 

Metal  tellurldes  •  Preparation 
HT.13:001,  002 

Metallic  crystals  -  Corrosion 
VIS. 01:005 

Metallic  crystals  -  Crystal  structure 
COU.15  003;  MIT.12-.170 
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Metallic  crystals  -  Deformation 

CLA.04;004-006;  CLA.05:001,  002;  1LL.07-.003; 
PAL. 01: 001;  WIS.04:005 
Metallic  crystals  •  Elasticity 
PAL.01:001 

Metallic  crystals  -  Electrochemistry 

POL.01:01 6-018,  020-023,  026,  027 
Metallic  crystals  -  Evaporation 
PSU.05-.008 

Metallic  crystals  -  Lattices 

MDU. 13:022;  WIS.04:005 
Metallic  crystals  -  Molecular  association 
FSU.05:009,  015 

Metallic  crystals  -  Photographic  analysis 
PSU.05:011;  PSU.06:007 
Metallic  crystals  -  Radiation 
TEX.05-.024 

Metallic  crystals  -  Surface  properties 

PSU.05:009,  015,  016;  POL.01-.024 
Metallic  crystals  -  Temperature  factors 
V1S.01-.005;  W1S.04-.005 
Metallic  crystals  -  X-ray  analysis 
C  LA. 04:005;  WIS.04:004,  005 
Metallic  vapors  -  Diffusion 
PUR. 06:007 

Metals 

see  also  specific  metals,  e.g.,  Aluminum 
Metals  -  Adhesion 

RP1.13:001,  004 
Metals  -  Band  structure 

ILL. 09:005;  MDU.17:003;  PSU.05-.014 
Metals  -  Chemical  reactions 

PR1.10:015;  TEX.06002;  TUS.01:004;  WAU.02:005 
Metals  -  Coatings 

1LL.02:004,  008,  009 
Metals  -  Cohesive  energy 

11AR. 03:033;  1LL.09:005 
Metals  -  Conductivity 
HAR.03:023 
Metals  -  Corrosion 

B1R. 01:001;  HOR. 03:001;  VIS.01:006-008 
Metals  -  Creep 

BRM. 01:001;  1.0N.02:001 
Metals  -  Cyclotron  resonance 
CAL.03:022,  047 
Metals  -  Deformation 

BRO. 12:001,  005;  Cl.A.05  003;  COU. 14:008; 

R PI.  10:001;  UTA.03:001;  YAL.03:008 
Metals  -  Diffusion 

CHI. 13:012,  015;  PUR.06.004 
Metals  •  Elasticity 

C1T.  14:002;  YAL.03.008 
Metals  -  Electrochemistry 

OKA. 01 .003,  004.  PO1..01 :018 
Metals  -  Electrodeposition 

NBS.29  001;  VIS. 01  004 
Metals  -  Electron  transitions 
CA1..03  018 

Metals  -  Electronic  structure 
OEN. 03:001 
MeiatS  •  fatigue 

BR0.12:002.  005 


Metals  -  Fracture 
COU.  14:008 
Metals  -  Friction 

RP1. 13:002,  006 
Metals  -  Grain  structures 
BRM.01:001 

Metals  -  Hyperfine  structure 
OSU.  15:002 
Metals  •  Impurities 

HAR.03:023;  RUT.03:013 
Metals  -  Internal  friction 
COR. 02:006,  007 
Metals  -  Knight  shift 
HAR. 03:024 

Metals  -  Lattice  conductivity 
BRO.  08:004 
Metals  -  Lattices 
M1T.12-225 

Metals  -  Magnetic  factors 
BR0.09:002,  003 
Metals  -  Magnetic  properties 

MDU.  17:003;  MSU.02:003 
Metals  -  Mechanical  properties 

ILL. 07:004,  005;  UTA. 03:001 
Metals  -  Microwave  spectra 
CAL.03-,011 
Metals  -  Oxidation 
CAR.08-.008 

Metals  -  Photoconductivity 
OKA. 01:003,  004 
Metals  -  Plasma  resonance 
CAL.03:022 
Metals  -  Polarization 
CAL. 03:023 
Metals  -  Processing 
CAR. 07:002 
Metals  -  Purification 
CDC.03:007 
Metals  -  Resonance 
GEN. 03:001 
Metals  -  Specific  heat 
CA1..03:023 
Metals  •  Spectra 
M1T.12.225 

Metals  -  Spectrographic  analysis 
FRE. 03:004  ,  006 
Metals  -  Surface  properties 
RP1. 13:001-004 

Metals  -  Temperature  factors 

GEN. 03:001 ;  HAR.03:024;  1L1..07:004; 

MIT.  12:235;  YAL.03  008 
Metals  -  Thermal  conductivity 
BR0.09  004 

Mc'als  -  Thermal  expansion 
RP1. 10:001 

Metals  -  Transport  properties 
CHI.  13:016;  GEN.03  001 
Metals  -  Ultrasomc  analysis 

BRO. 02. 004;  ERO.09  002-004.  BR0.12:002 
Metals  -  Ultrasonic  wave  attenuation 
CA1..03  043.  GEN.0?  001 


1050 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Metals  -  Vaporization 
FRE.03:004,  006 
Metals  -  Wave  transmission 
CAL.03:034 
Metals  -  Welding 
RPI.  13:001 

Meteorites  -  Ablation 

SIT.01:001,  005,  007 

Meteorites  -  Aerodynamic  characteristics 
S1T.01:010 

Meteorites  -  Analysis 

SIT.01:001,  004,  005,  008,  009,  011 
Meteorites  -  Atmosphere  entry 
SIT.01-.009 

Meteorites  -  Classification 
S1T.01:011 

Meteorites  -  Metallurgical  analysis 
SIT.01-.006 

Meteorites  -  Microstructure 
S1T.01  006 
Meteorites  -  Origin 
MDU.03:030 

Meteorites  -  Penetration 
S1T.01:010 

Meteorites  -  Physical  effects 
SIT.01-.004,  005 

Meteorites  -  Physical  properties 
SIT.01-,007,  010 

Meteorites  -  Radioactivation  analysis 
CHI.  10:007 
Meteorites  -  Theory 
S1T.01-.002,  003 
Meteorites  -  USSR 
S1T.01:008 
Meteors  -  Ablation 
PRI.04:024 

Meteors  -  Atmosphere  entry 
PRI.04:024 

Meteors  -  Distribution 
NR  L. 04:001 

Meteors  -  Effects  of  radiation 
CHI.  10:007 
Meteors  -  Erosions 
PRI.04:024 
Meteors  -  Impact 
NR  L. 04:001 

Meteors  -  Ionizing  effects 
STA. 06:028,  041 
Meteors  -  Penetration 
UTA. 03:003 

Meteors  -  Reflective  effects 
STA. 06:028,  041,  068 
Meteors  -  Wake 

STA.06  028.  068 
Methane  -  Viscosity 
BR0.05012 

Methanol  -  Chemical  reactions 
ROC. 02:006 

Methanol  -  Molecu>'r  structure 
CA1..07 .00* 

Methanol  -  1'hoioehemical  reactions 
ROC. 03. 024 
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Methyl  acetate  -  Decomposition 
ROC.02:026 

Methyl  acetate  -  Radiolysis 
ROC  .02:026 

Methyl-d  acetate  -  Decomposition 
ROC.02:026 

Methyl-d  acetate  -  Radiolysis 
ROC. 02:026 

Methyl  amines  -  Basicity 
IIT.  16:001 

Methyl  cyanides  -  Solvent  action 
ILL. 03:004 

Methyl  iodide  -  Microwave  spectra 
COU. 02:024;  COU.19:005 
Methyl  nitrite  -  Photolysis 
CAL.07:006 

Methyl  radicals  -  Chemical  reactions 
ROC. 02:013 

Methyl  radicals  -  Magnetic  resonance 
DUK.03:076,  094 

Methyl  silanes  -  Molecular  rotation 
MIT.  12: 166 

Mice  -  Effects  of  radiation 
GEO. 02:003 

Microbalances  -  Design 
CAL. 05:009 

Microchemistry  -  Applications 
PSU.07:012 
Microorganisms 

see  also  specific  microorganisms,  e.g., 
Aspergillus,  Corynebacterlum,  and  Pseudomonas 
Microorganisms  -  Cultures 
MIN.  17:001 

Microorganisms  -  Effects  of  radiation 
TEX.08:001 

Microorganisms  -  Growth 
OXF.01-.003,  013 
Microorganisms  -  Mutations 
TEX. 08:001 

Microorganisms  -  Nutrition 

OXF. 01:003-006,  011-015 
Microradiogrsphy  -  Applications 

KAR. 01:006,  007:  POM.01:005-007,  009,  012; 
POM. 02:001,  002 

Microradiography  -  Instrumentation 

POM. 01:007,  009;  POM.02-.001,  002 
Microradiography  -  Techniques 

KAR. 01:007,  009,  010;  POM.01:006,  007,  009; 
PO.M.02:001,  002 
Microwave  amplifiers 

see  also  specific  types  of  microwave  amplifiers, 
e.g.,  Masers 
Microwave  amplifiers 
PIB. 09:030 

Microwave  amplifiers  -  Analysis 
STA. 06:043 

Microwave  amplifiers  -  Applications 
MIT. 12:268 

Microwave  amplifiers  -  Circuits 
.MB.  09:028 

Microwave  amplifiers  -  Design 

CAL. 13  003.  STA. 06:067,  TRG.02:003 
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Microwave  amplifiers  -  Interference 
MIT.12:265;  STA.06:020 
Microwave  amplifiers  -  Materials 
MIC.2l-.001,  003 

Microwave  amplifiers  -  Mathematical  analysis 
STA.06:040,  085 

Microwave  amplifiers  -  Operation 
PIB.06:012;  STA.06:055,  056 
Microwave  amplifiers  -  Performance 
CAL.1 3:003;  STA.06-.055,  056 
Microwave  amplifiers  •  Signal  to  noise  ratio 
STA.06:064 

Microwave  amplifiers  -  Test  methods 
MIT.12-,265 

Microwave  amplifiers  -  Theory 

CAL.13:003;  MIT.12;238;  STA.06:034 
Microwave  communication  systems  -  Mathematical 
analysis 
MIT.12:185 

Microwave  discharges  -  Diffusion 
MIT.12:182 

Microwave  discharges  -  Ionisation 
MIT.  12:182 

Microwave  equipment  -  Stark  components 
DUK.03-,077 

Microwave  frequency  -  Measurement 
DUK.03:080 

Microwave  networks  -  Design 
PIB.  10:003 
Microwave  optics 
OSU.  18:001 

Microwave  oscillators  -  Design 

OSU.07:004,  005;  STA.08-.047 
Microwave  oscillators  -  Performance 
OSU.07-.004,  005 

Microwave  radiation  -  Biological  hazards 
GEO.0I:004 

Microwave  spectrometers  -  Molecular  beam 
DUK.03:074 

Microwave  spectroscopy  -  Applications 
DEL.01:006 

Microwave  spectroscopy  -  Equipment 
M1T.I2:253 

Microwave  spectroscopy  -  K  band 
MIT.  12: 164 

Microwave  spectroscopy  -  Maser  techniques 
COU.19:003 

Microwave  Spectroscopy  -  Symposium 
DUK.03:082 

Microwave  spectroscopy  -  Theory 
MIT.  12: 196 

Microwave  spectroscopy  -  Video  amplifiers 
DUK.03:O78 
Microwave  spectrum 

see  also  as  a  subdivision  under  substances 
exhibiting  spectra,  e.g..  Ammonia  -  Microwave 
spectrum 

Microwave  spectrum  -  Measurement 
M1T.12.257;  NYU. 16-003 
Microwave  spectrum  analyzers  -  Applications 
NYU.  16:003;  STA.09-.004 


Microwave  spectrum  analyzers  -  Design 
MIT.12:184;  STA.09:007 
Microwave  spectrum  analyzers  -  Performance 
STA.09:007 

Microwave  spectrum  analyzers  -  Sensitivity 
STA.09:007 

Microwave  spectrum  analyzers  -  Theory 
NYU.16:001 

Microwaves  -  Absorption 
NBS.  27:002 

Microwaves  -  Applications 
STA.  19:001 

Microwaves  -  Conductivity 

MIT.12:267;  MIT.30:003 
Microwaves  -  Gas  discharges 
MIT.12:181,  182 
Microwaves  -  Kinematics 
STA.11:020 

Microwaves  -  Measurement 
OSU. 13:001 

Microwaves  -  Polarization 
CIT.02:006 

Microwaves  -  Propagation 

OSU.07:004;  OSU.13:001;  PIB.09:012;  STA.11:015, 
020 

Microwaves  -  Transmission 
SCU.03:001-003 
Military  research  -  Analysis 
MIT.27:007 

Millimeter  waves  -  Frequency  multipliers 
ILL.20:004 

Millimeter  waves  -  Production 
ILL.  20:004 

Mixtures  -  Flame  propagation 
MIC.07:002 

Mixtures  -  Thermodynamic  properties 
PIB. 04:007,  008 
Missiles  •  Heat  transfer 
ROM.02:005 
Missiles  -  Stresses 
ROM. 02:005 

Modulators  -  Applications 
MIT.  12: 257 
Modulators  -  Design 
M1T.12:257 

Molecular  association  -  Energy 
CHI.I5:0I0 

Molecular  association  -  Theoretical  mechanics 
CHI. 15:010 

Molecular  beams  -  Ammonia  gas 
MIT.  12: 157 

Molecular  beams  -  Applications 
COU. 19:008;  M1T.12:196 
Molecular  beams  -  Detection 
CAL.06.038 

Molecular  beams  -  Scattering 

CAL. 06:036,  037;  MDU.15:002 
Molecular  bonding  -  Energy 
RP1.1 1.001 

Molecular  distribution  -  Mathematical  analysis 
Fit  E.  04:009 
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Molecular  rotation  -  Mathematical  analysis 
YAL. 09:005 

Molecular  rotation  -  Perturbation  theory 
MIT.  12: 187 

Molecular  rotation  -  Spectra 
VIT.01:007 

Molecular  rotation  -  Stark  effect 
MIT.  12: 187 

Molecular  rotation  -  Theory 
OSU.08-.027 

Molecular  spectroscopy 

FLA.0 1:007,  008;  TEX.07:004,  008 
Molecular  structure  -  Chemical  effects 
PUR. 09:001;  TO1.01:008-01S 
Molecular  structure  -  Mathematical  analysis 
CAT.02:002;  WRU.01:001 
Molecular  structure  -  Spin  densities 
STA.16:001 

Molecular  structure  -  Theory 
PRI. 09:030 

’ .  jlecular  structure  -  X-ray  analysis 
PSU.08:019,  034,  036 
Molecules 

see  also  specific  typos  of  molecules,  a.g., 
Helium  molecules 
Molecules  -  Dipole  moments 
PRI.  17:001,  002 

Molecules  -  Electron  transitions 

COR. 15:004;  FLA.01:006-010,  012,  013; 

PRI.  17:001,  002 
Molecules  -  Energy 

OSU .08:027;  PR1.09:040,  043;  STR.03:002,  003; 
WRU.0 1:001 
Molecules  •  Excitation 

MDU.  15:003;  STA.09:003;  TEX.07:004,  008 
Molecules  -  Hyperflne  structure 
MIT.  12: 196 

Molecules  -  Ionization  potentials 
PR1.09-.039 

Molecules  -  Isomerism 
MIT.  12:205 
Molecules  -  Linear 

MIT.  12: 187;  STL.02:G02-004 
Molecules  -  Magnetic  moments 

MDU.  13:012,  015;  YAL.09:00S 
Molecules  -  Motion 

MIT. 26:001;  STL.02:002-004;  TOR.01:006,  008 
Molecules  -  Photosensitivity 
FLA.0 1:007,  008 

Molecules  -  Pressure  broadening 
STL.02:002-004 
Molecules  -  Resonance 
MIT.  12: 205 
Molecules  -  Spectra 

MIT.  12:205;  NYU.02:C10 
Molecules  -  Stabilization 
PR1.09:040 

Molecules  -  Vibration 

PRI. 09:040,  041;  TAM.01-,010 
Molecules  -  Wave  mechanics 
CHI. 15:011 


Molybdenum  -  Adsorptive  properties 
COR.08-.010,  016 
Molybdenum  -  Bombardment 

COR.08:014,  017,  018,  021 
Molybdenum  -  Degasification 
WHE.02.001,  002 
Molybdenum  -  Determination 
CQR.01:014 

Molybdenum  -  Sputtering 

COR, 06:014,  018,  019 
Molybdenum  -  Surface  properties 
C£».08:014,  017-019,  021 
Molybdenum  -  Thermionic  emissions 

MIT. 30:012 

Molybdenum  Isotopes  •  Bombardment 
COR-08:014 

Molybdenum  iodide  isotopes  -  Electron  transitions 
ARK.02-.002 

Molybdenum  Iodide  isotopes  -  line  spectra 
ARK.02:002 

Molybdenum -uranium  alloys  -  Superconductivity 

NAA.  02:003 

Molybdenum -zirconium  alloys  -  Field  emission  studies 
COR.08:C11 

Molybdenum-zirconium  alloys  -  Surface  conditions 
COR. 08:011 

Monochromators  -  Equipment 
HT.04:006 

Moon  -  Magnetic  fields 
MDU.03:041 

Motor  reactions  -  Acoustic  factors 
QfN.02-.002 

Motor  reactions  -  Analysis 
HRH.01:002 

MOUSE  -  Satellite  vehicle 
MDU. 03:032 

Mucosacchartdes  (Polymerized)  -  Biochemistry 
HT.07:002 

Muscles  -  Measurement 
ANT.02:005 

Mutations  -  Effects  of  free  radicals 
DUK.03:073 


Naphttucene  -  Hyperflne  atructure 
MIN. 12:016 

Naphttucene  -  Microwave  spectra 
MIN.  12:016 

Naphthalenes  -  Electron  spin  resonance 
WAS.  04:021 

Naphthalenes  -  Exchange  reactions 
WAS.04  021 

Naphthalenes  -  Fluorescence 
TOl. 02:003,  004 

Naphthalenes  -  Luminescence 
NRL.01-.001 

Naphthalenes  -  Reaction  kinetica 
WAS. 04.021 

Naphthalenes  -  Spectra 

T0l.02-.003;  TEX.07:006 

Nebulae  -  Expansion 
COU. 02:034 
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Needs  -  Psychological  effects 
NEU.01:016 

Neodymium  silicate  -  Crystal  structure 
HOR. 05:001 

Neon  -  Electron  collision  probability 
MIT.  12: 153 
Neon  -  Excitation 
ROC. 10:001 

Neon  -  Microwave  conductivity 
M1T.12:153 

Neon  -  Momentum  transfer 
M!T.12:153 
Neon  -  Solubility 

WAU.021004 

Nerve  cells  -  Chromophores 
CHI.16-.001 

Nervs  cells  -  Electric  potential 
CHI.  13:002 

Nerve  cells  •  Spectrographic  analysis 
CHI.  18:002 

Nerve  cells  -  Ultraviolet  spectroscopy 
CHI.  10:001 

Nerves  -  Electrical  properties 
MIT.12-.210,  226 
Nerves  -  Excitability 
MIT.  12;  250 
Nerves  -  Stimulation 

CHI.04:007;  MIT.12:233,  250 
Nervous  system  -  Acoustic  factors 

MGH. 01:001;  MIT.12:226;  M1T.30:004 
Nervous  system  •  Effects  of  radiation 
UPP.01:001 

Nervous  system  -  Inhibition 
HRH.01-.003 

Nervous  system  -  Nerve  cells 
MIT.  12: 179 

Nervous  system  -  Pathology 
MGH.01-.001 

Nervous  system  -  Physiological  factors 
M1L.02:001,  002 
Nervous  system  -  Physiology 

AIR. 01:004;  DQC.01:005;  HRH.01-.001 
Nervous  system  -  Psychological  factors 
M11..02:001 

Nervous  system  -  Stimulation 
M!L.02:001 

Nervous  system  (Auditory)  -  Acoustic  factors 
MIT  12:186 

Nervous  system  (Auditory)  -  Cortical  responses 
MIT.12:18« 

Nervous  system  (Auditory)  -  Electrical  responses 
M!T.12:?26 

Nervous  system  (Auditory)  -  Physiology 
Mil.  11: 158 

Nervous  system  (Auditory)  -  Sound  pitch 
MU'. 12:155,  156,  158,  211 
Neuromuscular  transmission  -  inhibition 
HRH. 01:003 
Neutrinos  -  Energy 
PUR. 03:023 
Neutrinos  -  Helicity 
UIP.04,011 


Neutrinos  -  Theory 

PEN.10:013;  PUR.03:020,  024 
Neutron  bombardment  -  Applications 
1EN. 01:001 

Neutron  counters  -  Performance 
NYU. 09:001,  002 

Neutron  cross  sections  -  Determination 

CLA.07-.0C1;  PUR.03-.020,  024;  TEX.05-.017 
Neutron  diffraction  analysis  -  Applications 

PSU. 08:011,  012,  019,  034,  036;  WAU.07:001 
Neutron- proton  potentials 

STA. 07:025,  028,  032;  STA.08:025 
Neutron-proton  potentials  -  Central 
JHU.  13:004 

Neutron-proton  potentials  -  Spin-orbit 
JHU.  13:004 

Neutron-proton  potentials  -  Tensor 
JHU.  13:004 
Neutrons  -  Detection 

MDU.03-.037;  TEX. 05:021;  WAS.08-.007,  008 
Neutrons  -  Electromagnetic  structure 
STA.0S:044 
Neutrons  -  Energy 

STA.08:007;  TEX.05:023 
Neutrons  -  Intensity 
CHI. 12:035 

Neutrons  -  Magnetic  moments 

STA.03:044;  STA.07:030;  STA.08-.003,  016,  018-020, 
029 

Neutrons  -  Measurement 
STA.07:028 

Neutron*  Polarization 

MIT.22-.C01,  004;  YAL.04:025 
Neutrons  -  Production 
NYU. 09:003 
Neutrons  -  Scattering 

BOS.02:010,  011;  MIT.22:001,  004;  TEX.05:023; 
WAS.C8-.017;  YAL.04:022,  025 
Neutrons  -  Slow 

MDU. 03:037 
Neutrons  -  Structure 
STA.07-.030 
Nickel  -  Adsorption 

COR. 08:010,  016 
Nickel  -  Atomic  structure 
FLA. 02:004 

Nickel  •  Band  structure 
COR.  07:017 

Nickel  •  Crystal  structure 
CHI. 03:017 

Nickel  •  Degasification 
WHE.  02:002 

Nickel  •  Electrochemistry 
POL.0L025 
Nickel  -  Passivity 
POL.01:025 
Nickel  -  Spectrum 
COR. 07:01 7 

Nickel  -  X-ray  analysis 

COR. 07:017;  WIS.04:004 
Nickel-cobalt  alloys  -  Oxidation 
CAR-08:005 
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Nickel  crystals  -  Electrochemistry 
POL. 01 :02  V 

Nickel  ferrite  -  Formation 

MIT. 27:012,  013 

Nickel  ferrite  crystals  -  Resonance 
HAR.03.-021 

Nickel  ferrite  crystals  -  Temperature  factors 
HAR.03-.021 

Nickel  fluosiiicate  crystals  -  Magnetic  resonance 
HAR.03:030 

Nickel  isotopes  -  Masses 
MMU. 02:003 

Nickel  oxide  crystals  -  Electrical  conductivity 
PiT.02:014 

Nickel-titanium  borides  systems  -  Melting 
ILL.02:007 
Nikuradse  -  Coatings 
DTM.01:001 

Niobium  crystals  -  Electrical  properties 

NAA. 02:004 

Niobium  crystals  -  Hail  effect 
NAA.02-.004 

Nitric  acid  -  Chemical  effects 
IIT.05:002 

Nitric  acid  -  Isomerism 
CAL.07:002 

Nitrobenzene  -  Dielectric  properties 
ILL. 13:003 
Nitrogen 

ACR.01:001 

Nitrogen  -  Burning  characteristics 
NBS.07:017 

Nitrogen  -  Chemical  reactions 

AER. 11:003;  COA.03:002,  004 
Nitrogen  -  Condensation 
SOC. 08:001 
Nitrogen  -  Decay 
WAU. 06:001 

Nitrogen  -  Electron  transitions 
NBS.06:005 
Nitrogen  -  Freezing 
CAL.07.002 

Nitrogen  -  Gas  discharges 
M1T.12:181 

Nitrogen  -  Heat  transfer 
SOC. 08:001 

Nitrogin  -  Histochemicai  analysis 
ICAR. 01:006 

Nitrogen  -  Luminescence 

NBS.33:OOi;  WAU.06  001 
Nitrogen  -  Spectrum 
NBS.06:005 
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WAS.05:003,  005 

Nitrogen  ions  -  Mass  spectra 
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Nitrogen  isotopes  -  Spertrographic  analysis 
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Nitrogen  radicals  -  Stability 
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STA. 06:042 

Noise  (Radio)  -  Sources 
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Noradrenaiin 
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Norbornane-2-carboxyiic  acid  -  Stereochemistry 
SOC. 03:003 
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SOC.03:003 
Nozzles 

see  also  Coanda  nozzles 
Nozzles  -  Aerodynamic  characteristics 
PRI. 12:005;  SFE.01:001 
Nozzles  -  Boundary  layer 
HER.03:001 
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Nuclear  cross  sections  -  Deformation 
STA.03:038 
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Nuclear  disintegration  energy  -  Measurement 
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Nuclear  energy  levels 
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MIT.  30:011 

Nuclear  magnetic  momenta  -  Measurement 
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Nuclear  magnetic  resonance  -  Heat  exchangers 
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Nuclear  magnetic  resonance  -  Relaxation  time 
PSl!.05:012 

Nuclear  Magnetic  Resonance  •  Symposium 
DUK.03:082 
Nuclear  particles 

see  Particles;  specific  nuclear  particles,  e.g.. 
Protons 

Nuclear  reactions  -  Analysis 

OXF.02:002;  PEN.06:023,  020;  YAL.04;022 
Nuclear  reactions  -  Electrical  effects 
PLA. 03:003 
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OXF.02:002 
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Nucletr  reactions  -  Theory 

PUR.03:010;  WAS.03:008 
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Nuclear  research  -  Scientific  reports 
BOS.02:012 

Nuclear  resonance  -  Physical  factors 
HAR.03:029 

Nuclear  scattering  -  Effect  of  protons 
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STA.03:039,  042 

Nuclear  scattering  -  Mathematical  analysis 
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Nuclear  spins  -  Resonance 
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Nuclear  spins  -  Temperature  factors 
RUT.03:008 

Nuclear  spins  -  Theory 

PUR. 03:025;  RUT.03:003 
Nuclear  structure  -  Determination 
FKA.01:009;  STA.07:026,  027 
Nuclear  structure  -  Electromagnetic  factors 
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Nuclear  structure  -  Mathematical  analysis 
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WAS.04:024 
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OH  radicals 

see  Hydroxyl  radicals 
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Olefins  -  Chemical  reactions 
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OHU.01:001-003 
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MAD.01-.001,  003,  C04 
Organic  acids  -  Synthesis 
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Oscillators 

see  also  specific  types  of  oscillators,  e.g., 
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Photoelastic  materials  -  Load  distribution 
DT.12:003 

Photoelastic  materials  -  Physical  properties 
NYU.05:003 

Photoelastic  materials  -  Stresses 
□T.  12:002 

Photoelectric  ceils  -  Design 
M1T.12:253 

Photoelectric  cells  -  Dielectric  properties 
MIT.  12: 253 

Photoelectric  cells  -  Sensitivity 
ROC. 04:009 

Photoelectric  ceils  -  Signal  to  noise  ratio 
MIT.  12: 253 

Photoelectric  effect  -  Time 
ILL.  13:004 

Photoelectric  shutters  -  Kerr  effect 
ILL.  1 3:003 
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Photoelectric  shutters  -  Microwave  frequency 
ILL.  13:003 

Photoemission  -  Analysis 
ROC  .05:020 

Photoemission  -  Measurement 
ILL.13:004 

Photographic  emulsions  -  Analysis 
WES.01:002 

Photographic  emulsions  -  Applications 

MDU.03-.026,  033-037,  039,  040;  ROC.08:001; 
UPP.03:008,  009;  UPP.04:001,  002,  004,  014 
Photographic  emulsions  -  Decay  fragments 
CHI.  20:002,  004 

Photographic  emulsions  -  Exposure 
MIC.  17:001,  002 

Photographic  emulsions  -  Mathematical  analysis 
WAS.08:020 

Photographic  emulsions  -  Processing 
TOI.01:007 

Photographic  emulsions  -  Sensitivity 

MIC. 17:002;  T01.01:015;  THM.02:001 
Photographic  emulsions  -  Ultrasonic  radiation 
BR0.02-.008 

Photographic  film  -  Antlfogglng  agents 
TO1.01:018 

Photographic  film  -  Fogging 
TOI.01-.018 

Photographic  film  -  Processing 

TOI.01:018,  020;  TOI.03:001 
Photographic  Images  -  Development 
WES.01:002 

Photographic  plates  -  Exposure 
MIC. 17:001 

Photographic  recording  media  -  Instrumentation 
MIC. 17:001 

Photomultipliers  -  Applications 
OKU.02:001 

Photomultipliers  -  Operation 
OKU.02:001 
Photons  -  Absorption 

NBS.20:004,  005;  PEN.06:023;  YAL.04:024 
Photons  -  Coincidence  counters 
M1T.12:14« 

Photons  -  Doppler  shift 
MIT.  12: 146 
Photons  -  Energy 
CAL.03:026 
Photons  -  Production 

PRl. 20:002;  TF.X.05:015,  024 
Photons  -  Scattering 

NBS.18:017;  NES.20:004,  005;  NBS.  36:001 -O'Vi 
PEN. 09:009;  YAL.04:024 
Photons  -  Spectra 
NBS.  1 8.0 17 

Photoreceptors  -  Simulation 
OSU.  18:001 

Photoreceptors  -  Theory 
OSU.  18:001 

Photosynthesis  -  Analysis 
STR.02.001 

Photovoltaic  cells  -  Design 
CHI. 03:012 
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Phthalocyanine  -  Field  emission  patterns 
PSU.05-.010,  013 

Phthalocyanine  -  Molecular  association 
PSU.05-.010,  013 
Physics  -  Bibliography 
MDU.02:024 
Physics  -  Periodicals 
AIP.01:001 

Physiological  and  Biological  Research  -  Symposium 
APS. 01:001 
Physiology 

AIR.01:004 

Piezoelectric  crystals  -  Resistivity 
NBS.  24: 003,  004 

Piezoelectric  crystals  -  Resonance 
NBS. 39:001 

Piezoelectric  crystals  -  Testing  equipment 
NBS. 24:004 
Pigeons  -  Training 

MIT.17:001,  002 

Pions 

see  Mesons 

Pipes  -  Heat  transfer 

RRI.02.-001,  002,  004,  305 
Piston  gages  -  Applications 
OKA.02:004 

Pituitary  gland  -  Electrical  stimulation 
MAU.01:002 

Planetary  atmospheres  -  Applications 
AER.  11:002 

Planets  nr  atmospheres  -  Ionization 
AER.  13:001 
Plants  -  Physiology 
CHI.17:001 

Plasma  and  Ion  Research  -  Symposium 
AIR.01-.008 

Plasma  guns  -  Applications 

STT. 01:001 

Plasma  Jets 

ACR.01:001,  003,  004;  AIR.01:008 
Plasma  jets  -  Acceleration 
PLA. 05:002 

Plasma  Jets  -  Applications 

PLA.02:001;  VIT.01:009 
Plasma  Jets  -  Argon 
CAL. 05:005 

Plasma  Jets  -  Atomic  spectroscopy 
YAL.08:001,  002,  004,  005 
Plasma  Jets  -  Design 
CAL.05:005 
Plasma  Jets  -  Energy 
PLA. 02:003,  005 
Plasma  Jets  -  Enthalpy 
PLA. 02:003 

Plasma  Jets  -  Performance 
VIT.01:009 

Plasma  Jets  -  Production 

CAL. 05:012;  PLA.02:001.  005;  PLA.04:001; 
PLA. 05:001,  002;  STT.01:001 
Plasma  Jets  -  Propulsion 

TLA.  02: 002,  005,  006;  PLA.04;001 
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Plasma  jets  -  Specific  Impulse 

PLA. 02:002,  004,  006;  FLA.05:002 
Plasma  jets  -  Test  results 
CAL.05:005 

Plasma  Jets  -  Thermodynamic  properties 
PLA.02:003,  004 
Plasma  oscillations 
PIB.09-.030 

Plasma  oscillations  -  Applications 
CAL.13:005 

Plasma  oscillation  Conductivity 
MIT.  12: 154 

Plasma  oscillations  -  Excitation 

C1T.  15:009;  CH1.12.026;  M1T.12:241 
Plasma  oscillations  -  Magnetic  factors 
FEA.01:007;  MIT.12:241 
Plasma  oscillations  -  Mathematical  analysis 
CIT.02:011;  PIB.09:013;  STA.06:023 
Plasma  oscillations  -  Recording  devices 
ATE.01:011 

Plasma  oscillations  -  Resonance 
C1T.02:008;  MIT.12:219 
Plasma  oscillations  -  Theory 

CAL. 13-,005;  FPS.02:001;  MIT.12:241;  PIB.09.013 
Plasma  oscillations  -  Thermal  particles 

CHI.12:G49 
Plasma  physics 

AIR. 01:008;  PIB.09-.030,  033;  PLA.05:001; 
STA.19.001 

Plasma  physics  -  Rocket  propulsion 

AVC. 01004 
Plasma  resonance 

see  also  as  a  subdivision,  e.g.,  Metals  -  Plasma 
resonance 
Plasma  resonance 
CAL.03:009 

Plasma  sheath  -  Hyperflne  structure 
YAL.08:001,  002 
Plasma  sheath  -  Line  spectrum 
YAL. 08:001,  002,  005 
Plasmas  -  Acceleration 
L1T.02:001 
Plasmas  -  Analysis 
PIB. 09:033 
Plasmas  -  Decay 
JHU.  12,003 

Plasmas  -  Electron  density 

JHU. 12:003;  MIT.12.267;  MIT.30.003 
Plasmas  -  Kinetics 
NBS.  35:007 

Plasmas  -  Mathematical  analysis 
NBS. 35:007 

Plasmas  -  Physical  properties 
M1T.30:002 
Plasmas  -  Properties 
STA. 19:001 

Plasmas  -  Transport  properties 
PIB.09  033 

Plastic  -  Test  methods 
RH. 15:001 


Plasticity  -  Mathematical  analysis 

BRO.  12:001;  CRK.01:002;  DET.01:003,  005-008; 
MIT.05-.003,  004;  NYU.I3:001;  WAS.02-.026; 

ZW1. 01:002 

Plasticity  -  Physical  effects 
NOR. 03:011 
Plasticity  -  Theory 

CAL. 1 5  001;  DET.01:005-007;  MDU.05:005; 

RP1. 07:007 

Plastics  -  Effects  of  radiation 
DUK.03:075 

Plastics  -  Paramagnetic  resonance 
DUK.03:075 

Plates 

see  Sheets 

Platinum  -  Bombardment 

COR. 08:017,  018,  021 
Platinum  -  Chemical  reactions 
IQS. 01:001 

Platinum  -  Crystal  structure 
PSU  05:006 

Platinum  -  Electron  microscopy 
PSU.05-.01 7 
Platinum  -  Impurities 
COR. 08:019,  021 
Platinum  -  Sputtering 
COR.08-.018,  019 
Platinum  -  Surface  properties 
COR. 08:017-019,  021 
Platinum  alloys  -  Internal  friction 
BR0.05:014 

Platinum  crystals  -  Atomic  structure 
PSU.0b:007 

Platinum  crystals  -  Evaporation 
PSU.05-.01 5,  017 

Platinum  crystals  -  Surface  properties 
PSU.05:017 

Platinum  isotopes  (Radioactive)  -  Gamma  ray  spectra 
UPP. 04:006 

Platinum  Isotopes  (Radioactive)  -  Nuclear  energy  levels 
FRA.01:010 

Polarization  -  Detection 
PSU.05:007 

Polarographic  analysis  -  Applications 
CCR. 01:014 

Polarographic  analysis  -  Surface  active  substances 
NCU. 01:009 

Polaron  -  Energy  spectrum 
BRU. 01:002 

Polaron  -  Mathematical  analysis 
BRU. 01:002 
Polaron  -  Theory 
BRU. 01:002 

Pole-zero  sensitivity  -  Theory 
ILL. 21:004 

Potassium-nickel  chlorides  -  Phase  studies 
ARK.01:012 

Potassium- nickel  chlorides  -  Thermal  analysis 
ARK.01  012 

Potassium  isotopes  -  Hype:  ne  structure 
COU.02:03l 
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Potassium  isotopes  -  Magnetic  moments 
COU. 02:031 

Potassium  isotopes  -  Nuclear  magnetic  resonance 
COU.02-.031 

Polymer  solutions  -  Viscosity 
COL.05:001 

Polymerization  -  Analysis 
FLU. 02:001,  002 
Polymers  -  Degradation 
IIT.10:002,  006 

Polymers  -  Molecular  structure 
FLU. 02:001,  002 
Polymers  -  Photolysis 
ROC.02:019 
Polymers  -  Synthesis 
COL. 01:004 

Porous  materials  -  Surface  temperatures 
PTA.04:004 

Porous  materials  -  Transverse  velocity  effect 
STA.04-.003 
Posttronium  -  Decay 
TEX. 05:022 

Positronium  -  Inertial  mass 
STA.  17:001 

Positrons  -  Counting  methods 
YAL.09:008 
Positrons  -  Decay 

SCU. 04.001;  TEX.05:018,  019 
Positrons  -  Polarization 

STA.03:055;  STA.17:001 
Positrons  -  Production 
CHI.  12:046 

positrons  -  Scattering 

STA.07:02W;  STA.08:035 
Potassium  -  Detection 
SM1.0L001 

Potassium  -  Isolation 
SMI. 01:001 

Potassium  -  Properties 

smi.oloo: 

Potassium  -  Uses 
SMI. 01:001 

Potassium  bromide  crystals  -  Color 
ILL. 08:011 

Potassium  bromide  crystals  -  Crystal  structure 
NRL. 02:003 

Potassium  bromide  crystals  -  Electrical  properties 
MIT.27  009 

Potassium  bromide  crystals  -  Electron  transitions 
ILL. 08:01 1 

Potassium  bromide  crystals  -  Luminescence 
NRL.02  003 

Potassium  bromide  crystals  -  Photoconductivity 
ILL. 08-013 

Potassium  chloride  -  Chemical  effects 
PUR. 07  003 

Potassium  chloride  -  Microwave  spectrum 
DUK. 03:074 

Potassium  chloride  crystals  -  Color 

ILL. 08  017;  MIC. 21:002;  NRL.02  002 
Potassium  chloride  crystals  -  Crystal  structure 
NRL.02:003 


Potassium  chloride  crystals  -  Electron  transitions 
ILL. 08:017 

Potassium  chloride  crystals  -  Impurities 
NRL.02: 002 

Potassium  chloride  crystals  -  K  spectra 
COR. 07:027 

Potassium  chloride  crystals  -  Lurninescmce 
MIC. 21:002;  NRL.02-.002,  003 
Potassium  chloride  crystals  -  Resonance 
MIC. 21:006 

Potassium  chloride  crystals  -  Spectra 
ILL.08:017;  MIC. 21:006 
Potassium  chloride  crystals  -  X-ray  analysis 
COR. 07:027 

Potassium  chromicyanide  -  Paramagnetic  resonance 
COU. 19:002 

Potassium- cobaltioxalate  -  Oxidation-reduction  reactions 
STR.02-.002 

Potassium-cobaltioxalate  -  Photochemical  reactions 
STR  .02:002 

Potassium  compounds  -  Preparation 
SMI. 01:001 

Potassium  compounds  -  Uses 
SMI. 01:001 

Potassium  fluroide  solutions  -  Nuclear  spin  resonance 
MIN. 12:015 

Potassium  hydroxide  -  Mass  spectrum 
COR.  14:001,  003 

Potassium  hydroxide  -  Vaporization 
COR. 14:001,  003 

Potassium  iodide  crystals  -  Luminescence 
ROC. 04:015;  ROC.  11:001,  002 
potassium  iodide  crystals  -  Photoconductivity 
II.L.08.013 

Potassium  isotopes  -  Hyperfine  structure 
CAL.  12:001 

Potassium  isotopes  -  Magnetic  moments 
CAL.12:001 

Potassium  isotopes  -  Nuclea.  spins 
CAL.12-.001 

Potential  scattering  -  Asymptotic  expansion 
STA. 03:062 

Potential  scattering  -  Theory 
PAR. 02:002 

Potential  theory  -  Applications 
MIN. 05:003;  RPI. 03:006 
Potentiomeiers  -  Design 
RPI. 12:003 

Potentiometers  -  Volumetric  analysis 
NCU. 01:020 
Potent  iometry 

Il.L. 16:001,  002 
Powders  -  Fluorescence 
NYU.  07:003-006 
Powders  -  Photoconductivity 

NYU.07:003,  004,  006,  007 
Powders  -  Polarization 
NYU. 07:003-007 
power  series  -  Applications 
III  1.05:012 

pow.r  transformers  -  Trigonometry 
MIT.  12  185 
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Praseodymium  oxides  -  Crystal  structure 
PUR.07:002 

Praseodymium  oxides  -  Physical  properties 
PUR.07:002 
Preamplifiers  -  Radar 
MIT.12-.151 

Preamplifiers  -  Radio 
MIT.12:151 

Pressure  -  Measurement 

TOP  .01:011,  012;  TOR.02:001;  WAU.02:007 
Pressure  -  Metallurgical  effects 
PUR. 06:006 

Pressure  -  Optical  effects 
TEX.07:001,  005 
Pressure  -  Physical  effects 
TEX. 07:006 

Pressure  gages  -  Calibration 
TOR.01:012 

Pressure  gages  -  Test  results 
TOR.01:008,  011,  013 
Pressure  gages  -  Theory 
TOR.01:006 

Prismatic  bodies  -  Torsion 
PIB.  13:001 

Probability  (Statistics) 

See  also  separate  Mathematical  Subject 
Classification,  p.  1067 
Probability  (Statistics) 

AMS.03-.001;  NEU.01:018 
Probability  (Statistics)  -  Applications 

GEB.01:001,  003;  MIT.12-.168,  242;  OSU.17:001; 
PIB.09:015,  025;  STA.06:045;  SYR.04:021 
Probability  (Statistics)  -  Theory 
NEU.01:026 
Project  FAR  SIDE 

ANC.01-.003-007 
Prolect  SQUID 

PRI.11-.206-215 
Project  SQUID  -  Bibliography 
PR1.1 1:214 
Projectiles 

see  also  specific  types  of  projectiles,  e.g.. 
Hypervelocity  projectiles 
Projectiles  -  Acceleration 

NR L. 04:001;  UTA.01-.011 
Projectiles  -  Deceleration 
UTA.01:010 

Projectiles  -  Electromagnetic  factors 
UTA.01.010,  014,  022 
Projectiles  -  Propulsion 
UTA.01:011 

Propane-air  mixtures  •  Flame  propagation 
M1C.09-.002.  003 
Propanes  -  Combustion 

NBS.30002;  NBS.32  001;  PR1.00-.041 
Propanes  •  Flame  propagation 
M1C.07:002 
Propanes  -  Oxidation 
NBS. 30:001,  002 
Propargyl  alcohols  -  Synthesis 
TEX. 04:041 


Propargyl  ethers  -  Synthesis 
TEX.04-.041 

Propellant  drops  -  Scattering 
NAA.04:001 

Propellant  drops  -  Shock  wares 
NA>. 04:001 

Propellant  grains  -  Sandwich  construction 
LOC  .01:004 
Propellants 

see  specific  types  of  propellants,  e.g.,  Liquid 
rocket  propellants 

Propeller  blades  -  Pressure  distribution 
COR.  12:013 

Propellers  (Aerial)  -  Aerodynamic  characteristics 
PRI.12:005 

Propellers  (Aerial)  -  Supersonic  characteristics 
COR.12:013 

Propellers  (Aerial)  -  Theory 
COR. 12:013 

Ptopenes  -  Dipole  moments 
WAU.04:002 

Propenes  -  Microstructure 
WAU.04:002 

Propenes  -  Microwave  spectra 
WAU.04:002 

Proportional  counters  -  Applications 
NYU. 09:002 

Propulsion  devices  -  Ion  rockets 
NAA.06:0C1 

Propyl  radicals  -  Hyperfine  structure 
DUK.03:087 
Propynes  -  Synthesis 
MIN.13:003 

Proteins  -  Effects  of  radiation 
DUK.03:072,  088 

Proteins  -  Electron  spin  resonance 
DUK.0S:088,  089 
Proteins  -  Synthesis 

OXF.01:006,  012 

Proton  cross  sections  -  Determination 
STA.08:0i8 

Proton  cross  sections  -  Mathematical  analysis 
JHU.  13:002;  PEN.06:025 
Proton  cross  sections  -  Measurement 
STA. 07:027,  028;  STA.08:028 
Protons 

see  also  Antiprotons 
Protons  -  Charge  distribution 
STL.P1:007 
Protons  -  Decay 
U  PP.04: 008 
Protons  -  Detection 

PEN.06:025;  UPP.03-.008,  009 
Protons  -  Diffusion 

RUT.03-.005,  008,  012 
Protons  -  Electrical  properties 
YAL. 09:004 
Protons  -  Energy 

C1T.15:009;  PEN.06:025;  PEN.09:009; 

STA. 08:008,  026;  YAL.04:019,  021 
Protons  -  Magnetic  moments 

STA. 07:030;  STA.08:003,  015,  020 
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Protons  -  Measurement 

STA.07.026;  STA.08:012 
Protons  -  Nuclear  cross  sections 
PAR.02-.004 

Protons  -  Photographic  analysis 
UPP.04:014 

Protons  -  Physiological  effects 
UPP.0L001 

Protons  -  Polarization 

PUR.03:019;  STA.03:040 
Protons  -  Production 

PUR.03:01fl;  STA.08:005 
Protons  -  Recoil  atoms 
STA. 03:057 

Protons  -  Resonance  spectra 

KSU. 01:001,  002;  MJT.12-.205,  208 
Protons  -  Scattering 

FRA.01:004,  005,  008;  STA.03:040;  STA.07:028; 
STA.08.015,  022;  TEX.05:020;  UPP.04:004; 

WAS. 08:016,  018,  019;  YAL.04:019,  021,  022 
Protons  -  Structure 
STA.07-.030 

Pseudomonas  -  Enzymes 

OXF.01:004,  013,  015 
Pseudomona3  -  Growth 
OXF.01-.00S,  013 
Pseudomonas  -  Nutrition 

OXF.01:003-006,  011-015 
Psychoacoustics  -  Instrumentation 
MIT.  30: 007-009 
Psychoacoustics  -  Theory 
M1T.30:009 
Psychology 

see  also  Reaction  (Psychology);  Group  Dynamics; 
Emotions 
Psychology 

NEU. 01:001,  008 
Psychology  -  Theory 
NEU. 01:010 

Public  health  -  East  Africa 
CME. 01:001 

Public  health  -  Study  and  teaching 
CME.01:001 

Pulse  analyzers  -  Equipment 
WRl!.01:003 

Pulse  Integrators  -  Applications 
INU.01:001 

Pulse  techniques  -  Applications 
M1T.12:197,  259 
Pulse  transformers  -  Design 
M1T.08:076 

Pulsejet  engines  -  Design 

CWC.01:002;  PR0.03:002 
Pulsejet  engines  -  Performance 
PR0.03001 

Pyridine  derivatives  -  Chemical  reactions 
WIS.05:001,  003 

Pyridine  derivatives  -  Crystal  structure 
PSU.07  008 

Pyridine  derivatives  -  Electron  transitions 
W1S.05:002 
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Pyrldlnes  -  Dielectric  properties 
PRI.08:013 

Pyrldlnes  -  Photochemical  reactions 
TOI. 03:001 

Pyrldlnes  -  Solvent  action 
1LL.03:004 
Pyrolysis 

see  also  the  subdivision  Decomposition,  e.g., 
Solids  -  Decomposition 
Pyrolysis  -  Instrumentation 
AER. 06:001 

Pyrolysis  -  Measurement 
AER. 06:001 


Quadrupole  moments  -  Determination 
DEL.01:006 

Quadrupole  momenta  -  Mathematical  analysis 
CAL.03:011 

Quadrupole  momenta  -  Measurement 
COU.18:012 

Quantum  chemistry  -  Computations 
C HI. 15:009,  Oil,  013 

Quantum  electrodynamics 
STA. 07:029 

Quantum  electrodynamics  -  Dispersion  relations 
STA.03:049,  056 

Quantum  electrodynamics  -  Electron  proton  scattering 
STA. 03:043,  053,  054 

Quantum  electrodynamics  -  Elementary  particles 
STA.03:044 

Quantum  electrodynamics  -  Fermions 
STA.03:047 

Quantum  electrodynamics  -  Form  factors 
STA.03:049,  053,  056 

Quantum  electrodynaml  J  -  Lamb  shift 
STA.03:054 

Quantum  electrodynamics  -  Pair  production 
STA.  03: 043,  053 

Quantum  electrodynamics  -  Parity  charge  conjugation 
STA.03-.050 

Quantum  electrodynamics  -  Perturbation  theory 
MDU.I6  015,  017;  STA.C3:046,  049,  064 

Quantum  electrodynamics  -  Theory 
STA.03:043 

Quantum  field  theory  -  Dispersion  relations 

MDU. 16:001,  002,  004-010,  012,  016-018 

Quantum  Held  theory  -  Special  functions 
MDU.  16:019 

Quantum  mechanics  -  Applications 

CAL.11:001;  CHI.15:013;  HAR.03:034; 

MDU. 15:008;  M1T.12:198;  OSU.08:027;  ROC.05-.020, 
024 

Quantum  mechanics  -  Causality 
MDU. 16:003,  010,  012,  013 

Quantum  mechanics  -  Electron  scattering 
STA.03-.061 

Quantum  mechanics  -  Field  theory 
MDU.16:C01-014,  016-Ct9 

Quantum  mechanics  -  Lamb  shift 
STA. 03:060 
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Quantum  mechanics  -  Mathematical  analysis 

CAL.03:024;  COR.15:001,  002,  004;  FRE.04:006; 
MDU. 13:012,  021;  MDU.15:006;  MIT.30:001; 

OSU. 08:024,  027;  PAR.02:003,  004;  PEN.10:006, 
007,  009-012,  014-016;  STL.01:006;  STA.03:058- 
060;  SYR.04:016-018;  WAS.03:007;  WAS.08:002, 
009,  023;  WAU.01:022,  023 
Quantum  mechanics  -  Statistical  analysis 
BOS.03:004,  005 
Quantum  mechanics  -  Theory 

POM. 01:008;  POM.02:004;  SYR.04:028 
Quantum  statistics  -  Bose  gas 
MDU. 17:001 

Quantum  statistics  -  Mathematical  analysis 
NYU.15:002 

Quantum  statistics  -  Statistical  (unctions 
LEY.02:004 

Quartz  -  Devitrification 
ANT.03:011 
Quartz  -  Formation 

ANT.03:002,  003,  006,  008 
Quartz  libers  -  Coatings 
BJR.01:001 

Quartz  fibers  -  Production 
BJR.01:001 

Quartz  fibers  -  Tensile  properties 
BJR.01:001 

Quinal  barbltone  -  Time  sense 
BAY.01:003 

Quinones  -  Chemical  reactions 
TO1.01:0l8,  019 
Quinones  -  Dec  m position 
TO1.01:019 

Quinones  Microwave  spectra 

CO "O  '03;  STA. 09:004;  TO1.01:0l6 
Quinones  sis 

TO1.01:(J 


Radar  duplexers  -  Design 
SCU.03:003 

Radar  echo  areas  -  Analysis 
STA.06-.020,  029 

Radar  interference  -  Reduction 
TRG.02:002 

Radar  receivers  -  Signal  to  noise  ratio 
STA. 06:044 

Radar  signals  -  Coding 
STA.06:057 

Radar  signals  -  Statistical  analysis 
STA.06:045,  057 

Radiation  -  Chemical  effects 
1IT.  10:003-005 

Radiation  -  Mathematical  analysis 
WE1.02:002 

Radiation  -  Measurement 
TEX.05:015,  016 

Radiation  -  Reflection 

MDU.03  042;  MIC. 19:001 

Radiation  -  Sources 

MDU. 03:029,  044 


Radiation  -  Transmission 
MIC.  19:001 

Radiation  counters  -  Design 
NYU.04:002 

Radiation  counters  -  Test  results 
NYU.04:002 

Radiation  damage  -  Analysis 
DUK. 03:072 

Radiation  meters  -  Applications 
HT.10:002 

Radiation  meters  -  Theory 
NRL.01:001 

Radical  additions  -  Stereospecificity 
WIS.03:007 

Radio  astronomy  -  Instrumentation 
STA.20:001,  003 

Radio  communication  systems  -  Signal  to  noise  ratio 
STA.06:024 

Radio  frequencies  -  Standards 
HAR. 08:001,  002 

Radio  interference  -  Reduction 
M1T.12:224,  240 

Radio  Interference  -  Sources 
STA. 20:001,  002 

Radio  Interferometers  -  Errors 
STA.  20:001 

Radio  interferometry  -  Theory 
STA.  20:002 

Radio  reception  -  Atmospheric  factors 
STA. 06:013,  014,  036 

Radio  signals  -  Capture 
MIT.  12: 230 

Radio  signals  -  Synthesis 
MIT.12:230 

Radio  transmission  -  Interference 
COU. 21:001 -003 

Radio  transmission  -  Modulation  conversion 
MIT.12:263 

Radio  wave  reflections  -  Attenuation 
STA.06:068 

Radio  wave  reflections  -  Statistical  analysis 
STA. 06:031 

Radio  waves  -  Scattering 

STA.06:013-017,  020,  025,  029,  031,  036,  041 

Radioactive  decay  •  Parity 
COU. 20:001 

Radioactivation  analysis  •  Applications 

cm.  11:010 

Radiofrequency  attenuators  -  Design 
STA.06-.037 

Radiofrequency  filters  -  Mathematical  analysis 
M1T.12:190,  215;  PRF.03:001;  TRG.02:002 

Radiofrequency  filters  -  Properties 
STA. 06:024 

Radiofrequency  filters  -  Synthesis 
STA.06:024 

Radiofrequency  oscillators  -  Mathematical  analysis 
STA. 06:035 

Radiofrequency  oscillators  -  Stability 
STA.06-.035 

Radiofrequency  pulses  •  Sources 
ILL.  20:001 
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Radiofrequency  Spectrum  Analyzers  -  Symposium 
DUK.03:082 
Radiometers  •  Maser 
COU.19:010 
Radomes  -  Materials 
MIT.08:071 

Raman  spectrum  -  Analysis 
HAR.06:017 

Raman  spectn'm  -  Mathematical  analysis 
MDU.l  5:011 

Ramjet  engines  -  Performance 
PRO.03:00i 

Rare  earth  carbides  -  Magnetic  properties 
HOR.06:003 

Rare  earth  carbides  -  Synthesis 
HOR.06:001 

Rare  earth  carbides  -  X-ray  analysis 
HOR.  06:002 

Rare  earth  compounds  -  Chemical  analysis 
ILL.03:003 

Rare  earth  compounds  -  Crystal  structure 
PIB.02:004 

Rare  earth  compounds  -  X-ray  analysis 
PIB.02:004 

Rare  earth  element  Isotopes  -  Neutron  cross  sections 
PEN.06:024 

Rare  earth  elements  -  Disintegration 
PEN.06:023 

Rare  earth  elements  -  Electrodeposition 
ILL.03-,002-004 

Rare  earth  elements  -  Magnetic  properties 
THM.01:001,  002 

Rare  earth  elements  -  Temperature  factors 
THM. 01:001,  002 
Rare  earth  oxides 

see  Rare  earths 

Rare  earth  tltanates  -  Magnetic  properties 
HOR.04:003 

Rare  earth  titanales  -  Synthesis 
HOR.04:003 

Rare  earths  -  Crystal  structure 
HOR. 04:001;  PUR.07:002 
Rare  earths  -  Magnetic  properties 
HOR. 04:001,  002,  004 
Rare  earths  -  Optical  effects 
HOR. 05:002,  003 

Rare  earths  -  Physical  properties 
PUR. 07:002 
Rare  earths  -  Spectra 
HOR.05:004 

Rare  earths  -  Thermodynamic  properties 
OSU.  12:002,  003 
Rare  earths  -  Vaporization 
OSU.12:001,  002 
Rare  earths  -  X-ray  analysis 
HOR. 04:004 
Rare  gases 

see  also  specific  gases,  e.g.,  Argon 
Rare  gases  -  Atomic  structure 
YAL. 09:002,  006 
Rare  gases  -  Diffusion 
WHE. 02:002 
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Rare  gases  -  Ionization 
MDU.2l:002 

Rare  gases  -  Magnetic  factors 
YAL.09:002,  006 

Rare  gases  -  Molecule  formation 
WAS.08:023 

Rare  gases  -  Phase  studies 

WAS. 08:014;  YAL.09:002,  006 
Rare  gases  -  Shock  waves 
MIC  .06: 006 
Rare  gases  -  Spectra 
YAL. 09:002,  006 

Rare  gases  -  Temperature  factors 
WAS.08-.014 
Rare  gases  -  Theory 
SYR. 03:011 

Reaction  (Psychology)  -  Analysts 

BUR.01:005  ,  006;  NEU.01:024,  027 
Reaction  (Psychology)  -  Physiological  factors 
BUR.01:006 

Reaction  (Psychology)  -  Psychological  factors 
OSU.  17:001 

Reaction  (Psychology)  -  Sociological  factors 
OSU. 17:001 

Reaction  (Psychology)  -  Test  methods 
BUR.01-.005 

Reaction  (Psychology)  -  Testing  equipment 
BUR. 01:004,  006 
Reaction  time  -  Visual  factors 
CHI.04:004 

Reactors  -  Applications 

ESC. 02:001 -005;  PRI.14:001;  PR0.02:001,  002; 
PR0.04:001,  002 
Reactors  -  Chemical  reactions 
PRI.  14:004 
Reactors  -  Design 
PR1.14  001 

Reactors  -  Performance 
PRM4:002 

Reasoning  -  Sociological  factors 
NEU.  01:020 
Reasoning  -  Theory 

NEU. 01:008,  013,  016,  018 
Recoil  atoms  -  Protons 
B06.02:009,  011 

Recombination  ramjet  engines  -  Effectiveness 
ATS.  11:004 

Recombination  ramjet  engines  -  Theory 
AEf'..ll:004 

Recombination  ramjet  engines  -  Thrust 
AER.11:004  ,  005 

Recombination  reactions  -  Detection 
CAL.05:008 

Re-entry  aerodynamics 
AIR. 01:001,  002 

Re-entry  aerodynamics  -  Test  facilities 
MIN.  07:0 15 

Reflectoraeiers  -  Design 
ROC.M-.01i 

Refractory  coatings  -  Crystallization 
1LL.02:008 
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Refractory  materials  -  Electrodeposltlon 
NBS.  29:001 

Refractory  materials  -  Melting 
PLA.02:001 

Refractory  materials  -  Photographic  analysis 
PSU.05:011 

Refractory  metals  -  Electron  microscopy 
PSU.05:015,  016 
Refractory  metals  -  Stresses 
PSU.O5:015,  016 

Refractory  metals  -  Surface  properties 
PSU.05:015,  016 
Relativity  -  Symposium 
SYR.04:020 
Relativity  theory 
MDU.03:036 

Relativity  theory  -  Mathematical  analysis 

STA.17:001;  SYR.04:015,  018,  022,  025,  027,  029 
Relaxation  time  -  Measurement 
PSU.05-.012 

Reliability  -  Mathematical  analysis 
COU.  10:033 
Research 

see  Scientific  research 
Resistance  thermometers  -  Development 
CHI.13:014 

Resonance  -  inhibition 
NBS.  33:002 

Resonance  -  Magnetic  factors 

PIT. 02-.021 

Resonance  -  Mathematical  analysis 
WA'J. 07:001 

Resonance  absorption  (RF)  -  Application! 

MIN.  12:0 12,  018;  WAS.06:002-004;  WE1.01-.002-009 
Resonance  absorption  (RF)  -  Detection 
FOD.01:002;  MIN.12:011 
Resonance  absorption  (RF)  -  Determination 

OSU. 08024;  WAS.09.003 

Resonance  absorption  (RF)  -  Mathematical  analysis 
OSU.08:029,  033 

Resonance  absorption  (RF)  -  Measurement 

CAL.03:011,  012,  015,  028;  COU.0<:003; 
HEB.02-.001;  MIT.12:245,  254,  257;  MIC. 21:006; 
MIN.12:012;  NBS.27:002;  OSU.08:020,  026,  030; 
P1T.05:009;  STA.09:004  ,  008 
Resonance  absorption  (RF)  -  Theory 

CAL.03:029;  MIN.i2-.013;  RUT.03.006 
Resonance  radiation  -  Quenching 
NBS. 33:002 

Respiration  -  Measurement 
LOV. 02:005 

Retina  -  Dark  adaptation 
1ST.01.022 
Retina  -  Sensitivity 

lST.0l:0i5-0l7,  022,  203 
Rhenium  -  Crystal  structure 
PSU.05:006,  009 

Rhenium  compounds  -  Catalytic  properties 
BR1.0 1.005-008 

Rhenium  compc-unds  -  Synthesis 
BR1.0l:005-008 


Rhenium  crystals  -  Atomic  structure 
PSU.06:007 

Rhenium  crystals  -  Evaporation 
PSU.05:015 

Rheumatic  diseases  -  Phonocardiography 
DUK.05:005,  008,  009 
Ring  compounds 

see  Cyclic  compounds 
Ring  wings  -  Aerodynamic  characteristics 
TEK.01:001,  002;  TEK.02-.001 
Ring  wings  -  Configuration 
TEK.01:002 

Ring  wings  -  Control  surfaces 
TEK.01:001 
Ring  wings  -  Theory 
TEK.01:002 

Rings  -  Hypersonic  characteristics 
PIB. 05:011 

Riveted  joints  -  Fatigue 
NAT.02:001 

Rocket  components  -  Thrust 
NAA. 05:005 

Rocket  flight  -  Mathematical  analysis 
PUR.04-.002,  003 
Rocket  motors  -  Captive  tests 
BEL.01:003 

Rocket  motors  -  Combustion  chambers 
BEL.01:004 

Rocket  motors  -  Design 
NAA.05:Q01,  002 
Rocket  motors  -  Fuel  Injection 

SUN.01-.001,  002;  THI.01:001,  002 
Rocket  motors  -  High  speed  photography 
BEL.01-.004 

Rocket  motors  -  Model  test  results 
SUN.01:003 

Rocket  motors  -  Performance 
BEL.01:003;  SUN.01:003 
Rocket  motors  -  Scaling 

AER. 12:002;  AMF.02:003 
Rock*t  motors  -  Test  results 

AER. 03:005;  AER.07:002 
Rocket  motors  -  Thrust 
FPS.01:001 

Rocket  planes  -  Flight  paths 
PUR. 04:003 

Rocket  planes  -  Thrust 

PUR.04-.002-004,  007 
Rocket  propellants 

see  also  Liquid  rocket  propellants 
Rocket  propellants 
AER. 08:003 

Rocket  propellants  -  Bibliography 
AER. 08:001,  002,  004 

Rocket  propellants  -  Burning  characteristics 
LOC. 01:004;  TH1.02-.001 
Rocket  propellants  -  Chemical  properties 
THI. 02:001 

Rocket  propellants  -  Combustion 
AER. 07:002;  iNT.03:004 
Rocket  propellants  -  ignition 
PRi.i5:001;  TW.02:00i 
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Rocket  propulsion 
COR.12:015 

Rocket  propulsion  -  Effectiveness 
MIT.  15:001 

Rocket  propulsion  -  Scheduling 
PUR.04:004 

Rocket  trajectories  -  Geophysical  factors 
PUR.04:008 

Rocket  trajectories  •  Mathematical  analysis 
PUR. 04:004-010 

Rockets  -  Aerodynamic  characteristics 
COR. 12:015 
Rockets  -  Design 
AIR. 01:008 
Rods  -  Creep 

PIB. 13:001 
Rods  •  Deformation 
MIT.O5-.004 
Rods  -  Fatigue 

M1T.05:003 
Rods  -  Fracture 
MIT.05:003 
Rods  -  Stresses 
RPI.15:002 
Rods  -  Torque 

RPI.07:005 
Rods  -  Torsion 

PIB.13:00i 
Rods  -  Vibration 
RPI.07:005 

Rods  -  Wave  transmission 
RP1.15-.002 

Rotating  structures  -  Applications 
TOR.01:012 

Rotating  structures  -  Boundary  layer 
PRI.04:022,  025 

Rotating  structures  -  Laminar  boundary  layer 
COR.  12:007 

Rotating  structures  -  Magnetic  fields 
PRi.04.022,  025 
Rotation  -  Physical  effects 
PRI.04-.021 

Rotation  -  Physiological  effects 
MIL.03:003 

Rubidium  iodide  crystals  -  Luminescence 
ROC. 04:015 

Rubidium  isotopes  -  Atomic  mass 
COU.i9:006 

Russian  literature  -  Bibliography 
NBS.25.028 

Ruthenium  boride  -  Crystal  structure 
UPP.02:003 

Ruthenium  compounds  -  Crystal  structure 
UPP. 02:003 

Rutile  crystals  -  Anisotropy 
PiT.02:01B 

Rutile  crystals  -  Crystal  structure 
P1T.05:008 

Rutile  crystals  -  "ilariration 
PiT.02  OU;  PIT.05:008 


Salts  -  Bibliography 

RPI.12-.007,  010 
Salts  -  Electrical  properties 
RPI.12:006,  007 
Saits  -  Melting 

RPI.12-.001,  002,  006,  010 
Saits  -  Phase  studies 

PSU. 08:026,  028,  037 
Salts  -  Physical  properties 
RP1. 12:004,  007 
Salts  -  Properties 

RPI.  12:001,  002,  009 
Salts  -  Spectra 

RPI.  12:001 

Salts  •  Spectrographic  analysis 
CIT.09-.010 

Salts  -  Thermodynamic  properties 
OKA. 02:003;  RP1.12-.009 
Samarium  isotopes  (Radioactive)  -  Decay 
MSU. 01:001;  UPP.04:010 
Sampied-data  control  systems  -  Design 
CAL.04:011 

Sampied-data  control  systems  -  Errors 
CAL.04:013;  COU.10:024 

Sampied-data  control  systems  -  Mathematical  analysis 
CAL.04:006-008,  012-015;  COU.10:018,  021,  026 
Sampied-data  control  systems  -  Stability 
CAL. 04:008,  015 

Sampied-data  control  syste  ns  -  Statistical  analysis 
CAL.  04:011 

Sampied-data  control  systems  -  Synthesis 
CAL. 04:005 

Sampied-data  control  systems  -  Theory 
COU. 10:018 
Sampling  (Statistics) 

see  also  separate  Mathematical  Subject 
Classification,  p.  1087 
Sampling  (Statistics)  -  Applications 
COU. 10:022 

Sampling  (Statistics)  -  Theory 
WRU.02:004 

Sandwich  panels  -  Deformation 
PIB. 15:001 

Sandwich  panels  -  Elasticity 

MIN. 14:001,  002;  PIB. 15:001 
Sandwich  panels  •  Heat  transfer 
MiT.l3:001 

Sandwich  panels  -  Materials 
MIN. 14:001,  002 
Sandwich  panels  -  Thickness 
MiN. 14:001;  PIB. 15:001 
Sandwich  panels  -  Vibration 
PIB. 15:002 
Sapphires 

see  also  Alumina,  Corundum 
Sapphires  -  Resistivity 
ALF.03:001 

Satellite  vehicle  antennas  -  Radiation 
CiT.02-.0i4 

Satellite  vehicles  -  Applications 
M DU. 03:032,  038 
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Satellite  vehicles  -  Erosion 
SIT.01:004 

Satellite  vehicles  -  Observers 
MDU.03-.036 

Satellite  vehicles  -  Surface  temperatures 
MDU.03:032 

Satellite  vehicles  •  Theory 
MDU.03:036 

Satellites  (Artificial)  •  Propulsion 
AVC.01:003,  005 

Scaling 

see  as  a  subdivision,  e.g.,  Rocket  motors  -  Scaling 
see  also  the  subdivision  Model  test  results,  e.g., 
Rocket  motors  -  Model  test  results 
Scattering 

see  as  a  subdivision,  e.g.,  Electrons  -  Scattering 
Scheduling  -  Applications 
PUR.04:007 

Schlieren  photography  -  Applications 
NEL.02:001;  PR0.01:004 
Science  •  Study  and  teaching 
GRC.02:001 

Scientific  Information  -  Use 
DOC. 01:012 

Scientific  instruments  -  Scheduling 
FLA.02:002 

Scientific  personnel  •  Attitudes 
NEU.01:001 

Scientific  personnel  -  Classification 
NEU.01:009 

Scientific  personnel  -  Sociological  factors 
NEU.01:009 

Scientific  reports  -  Availability 
DOC.01:012;  NBS.25:028 
Scientific  reports  -  Control  systems 
WRU.02:001,  003 
Scientific  reports  -  Processing 
WRU.02:002 

Scientific  reports  -  Selection 
WRU.02:001 

Scientific  reports  -  USSR 
NBS.25:028 

Scientific  research  -  Administration 
AIR.01:003,  006;  AMS.04:001 
Scientific  research  -  Air  Force 
AIR. 01:003,  006 

Scientific  research  -  Bibliography 
NBS. 25:028 

Scientific  research  -  Canada 
TOR. 02: 005 

Scientific  research  -  Industry 
NCS.01:001,  002 

Scientific  research  -  Organization 

AIR. 01:003,  006;  AMS.04:001;  NEU.01-.001 
Scintillation  counters  -  Applications 

NEU.02:001.  002;  PEN.06  025;  TEX.05:017; 
UPP.04:006 

Scintillation  counters  -  Development 
NEU.02:001,  002 

Scintillation  counters  -  Organic  liquid 
MSU. 01:001 


Scintillation  counters  -  Performance 
STA. 08:036,  037 
Secobarbital  -  Time  sense 
BAY. 01:003 

Secondary  emission  -  Analysis 

COR. 08:018,  019,  021;  HAR.03:01B 
Secondary  emission  -  Temperature  factors 
COR.08:019,  021 

Secondary  emission  tubes  -  Applications 
HAR. 03:018 

Sedimentation  -  Mathematical  analysis 
SOC. 04:005 

Selenides  -  Electrical  properties 
KEN.02:001,  002,  005 
Selenides  -  Physical  properties 
KEN.02:002 
Selenides  -  Properties 
KEN.02:002 

Selenium  -  Spectrographic  analysis 
FRE.03:007 

Selenium  -  Vaporization 
FRE. 03:007 

Semiconducting  films  •  Preparation 
WAY.07:001 

Semiconductors  -  Acoustic  properties 
STA.06:051 

Semiconductors  -  Cadmium  sulfide 
MIC. 21:004 

Semiconductors  •  Crystal  structure 
PAC.01:001,  002 
Semiconductors  -  Diamonds 
OKA.01-,003-006 

Semiconductors  -  Dipole  scattering 
MSU. 02:004 

Semiconductors  -  Electrical  conductivity 
NBS. 40:002 

Semiconductors  -  Electrical  properties 

HT.06-.003;  IIT.13:001,  002;  KEN.02:001,  005; 
STA.06:054 

Semiconductors  -  Electromagnetic  properties 
BAT.01:002:  BAT.02:004;  NBS.43-.001 
Semiconductors  •  Electron  transitions 

BAT.01:002;  BAT.02;004;  UT.06-.003 
Semiconductors  •  Electronic  band  structure 
PSU. 05:014 

Semiconductors  -  Energy 
1LL.14:006 

Semiconductors  -  Hall  effect 

BAT.01:002;  1IT.13:001,  002;  NBS.40:002 
Semiconductors  -  Impurities 

BAT.01-,002;  MSU.02:004 
Semiconductors  •  Indium  antimonide 
BAT. 03:001 

Semiconductors  -  Indium-antimony  alloys 
CHL03:006,  010,  013,  018,  020 
Semiconductors  -  Lifetimes 

NBS. 40:003;  NBS.43:001;  OKA.01:006 
Semiconductors  -  Materials 
U.!..  11:016 

Semiconductors  -  Optical  phonons 
il.L. 14:006 
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Semiconductors  -  Photoconductivity 

NBS.40:003;  NBS.43:001;  OKA.01:004-006 
Semiconductors  -  Preparation 
IIT.13:001,  002 
Semiconductors  -  Properties 

KEN.02.003;  ROC.09:001 
Semiconductors  -  Relaxation  time 
MSU.02:004 

Semiconductors  -  Resistivity 
NBS.24:003,  004 
Semiconductors  -  Resonance 
MIC. 21:004 

Semiconductors  -  Silicon 
PAC .01:001,  002 

Semiconductors  -  Single  crystals 
CHI.03:016 

Semiconductors  -  Surface  properties 
ILL.  14:009,  010 
Semiconductors  -  Symposium 
ROC. 09:001 

Semiconductors  -  Temperature  factors 
11T.06:003 

Sensory  perception  -  Psychological  factors 
NEU.01:027 

Sequential  analysis  -  Applications 
HAR. 11:001 

Serum-zinc  -  Determination 
HAR. 11:009 

Servo  systems  -  Mathematical  analysis 
CAL.04:008;  STA.06:05B 
Sewage  -  Disposal 

NYU.  11:001,  002,  005 
Sewage  -  Purification 
NYU. 11:004,  007 
Shafts  -  Mathematical  analysis 
MIC. 15:005 
Shafts  -  Stresses 
MIC. 15:005 

Shaped  charges  -  Detonation 
UTA.03:004 

Shear  stresses  -  Measurement 
MIC.04:002 

Sheets  -  Aerodynamic  characteristics 
RP1. 05:01 1 

Sheets  -  Axially  symmetrical 
MIC. 18:002 

Sheets  -  Boundary  layer 

CA1..05:010,  Oil,  013;  MDU.10-.014;  MDU.12.015 
Sheets  -  Deformation 
CRK.01:001-003 
Sheets  -  Drag 

CAL. 05:009 
Sheets  -  Elasticity 
MIC. 18:001 
Sheets  -  Flutter 
CIT.08-.005 

Sheets  -  Heat  transfer 

MIT.i3:001;  MED.02  002;  MIN.07  013;  TEX.02-.015 
Sheets  -  Hypersonic  characteristics 
POT.OLOIO 
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Sheets  -  Laminar  boundary  layer 

BRO. 11:001;  COR.12-.007;  NYU.10:002,  003; 
PRI.04-.017,  023 
Sheets  -  Load  distribution 
ROM. 02:002,  003 
Sheets  -  Mathematical  analysis 

MIC. 18:002;  ROM.02:002,  003 
Sheets  -  Pressure  distribution 
CAL.05:010;  TOR.01:013 
Sheets  -  Pressure  measurements 
MED.02:002 
Sheets  -  Stability 

NYU. 10:002,  003 
Sheets  -  Stress ss 

IIT.12:001:  MIC. 18:001;  MIN.07-.013;  ROM.02-.002, 
003 

Sheets  -  Supersonic  characteristics 
CAL.05-.010 

Sheets  -  Temperature  measurement 
MED.02:002;  MIN.07-.013 
Sheets  -  Torque 

CRK.01:003 

Sheets  -  Turbulent  boundary  layer 
NYU.10:002  ,  003 
Sheets  -  Vibration 

MDU.09-.054,  059;  RR1.01:007;  TOR.01-.013 
Sheets  -  Wave  transmission 
IIT.12:001 

Shells 

see  Elastic  shells 
.Shock  tuEes  -  Applications 

AER.li:008;  C!T. 09-008-010;  COA.01-.005; 
COA.03:001-004;  MIC.06:005,  006;  PRU5:001; 
RPI.05-,004 

Shock  tubes  -  Boundary  layer 

COA.04:001;  COR.12:009;  MIC.d6:007;  RPI.05:005 
TEA.01-.001 

Shock  tubes  -  Combustion 
COA'.01:006 
Shock  tubes  -  Design 

COA.01:007,  009 
Shock  tubes  -  Equipment 
MDU. 11:022 

Shock  tubes  -  Heat  transfer 
COA. 04:001 

Shock  tubes  -  Performance 
COA. 01:007,  009 

Shock  tubes  -  Pressure  distribution 
COA.01:006 
Shock  waves 

AIR. 01:008 

Shock  waves  -  Analysis 
RPI. 05:004 

Shock  waves  -  Applications 
HAR. 03:033 

Shock  waves  -  Attenuation 
COA. 01:006 

Shock  waves  -  Chemical  effects 
BRO.  17:001;  POT.01:002 
Shock  waves  -  Diffraction 
PIB. 04:009 
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Shock  waves  -  Flow  patterns 
M1C.06:008 

Shock  waves  -  Heat  transfer 
TOR.01:006 

Shockwaves  -  Ionizing  effects 
MDU.21:002 

Shock  waves  -  Magnetic  effects 
MDU. 11:020 

Shock  waves  -  Magnetic  factors 
MDU.11:020,  021 

Shock  wav«:s  -  Mathematical  analysis 

CAL.0S-.004;  MDU.08-.007,  012;  MDU.19:002; 
MIH.20:003;  POT.Ol-.OOl,  004,  009 
Shock  waves  -  Perturbation 
PR1.1 1:208 

Shock  waves  -  Photographic  analysis 
AER.10:001;  PR1.04:027 
Shock  waves  -  Physical  effects 

MDU. 11:022;  PR1.04:019,  023 
Shock  waves  -  Pressure 

PRI.04:016,  020,  030;  PR1. 16:004; 

SOC. 05:002,  005 
Shock  waves  -  Propagation 

COA.01:006,  007,  009;  COR.12:010;  MDU.11:021, 
026;  POT.01:003;  PR1.04:018;  PR1.16:004 
Shock  waves  -  Reflection 
COR.  12:009 

Shock  waves  -  Refractive  properties 
PLA. 01:001 

Shock  waves  -  Separation 
POT.01:001 

Shroud  rings  -  Applications 
TOR.02.003 

Silanes 

see  specific  silanes,  e.g.,  Aryl  silanes 
Silica  -  Crystallization 
ANT.03-.006 

Silica  glass  -  Chemical  reactions 
ANT.0l:004-007,  011 
Silica  glass  -  Devitrification 
ANT.03-.004-007 

Silicate  crystals  -  Magnetic  resonance 
HAR.03:030 

Silicides  -  Crystal  structure 
HB. 02:004 

Silicides  -  X-ray  analysis 
P1B. 02:004 

Silicon  -  Band  structure 
BAT.02  004 
Silicon  -  Diffusion 
1LL.14:012 

Silicon  -  Hall  coefficient 
BAT.02:004 
Silicon  -  Impurities 
1LL.14-.012 

Silicon  -  Neutron  spectra 
BOS.02:011 

Silicon  -  Nuclear  energy  levels 
BOS.02011 

Silicon  -  Nuclear  reactions 
BOS. 02. 010,  011 


Silicon  -  Spectrographic  analysis 
BOS.02:010,  011 
Silicon  compounds  -  Spectra 
HAR.06-.017 

Silicon  compounds  (Organic)  -  Volumetric  analysis 
WIS.06:001 

Silicon  crystals  -  Crystal  structure 
PAC.01:001,  002 
Silicon  crystals  -  Impurities 

M1T.27:005;  PAC.01:001,  002;  SYR.  10:001-003 
Silicon  crystals  -  Spectrographic  analysis 
M1T.27:005 

Silicon  dioxide  -  Chemical  reactions 
ANT.03-.002 

Silicon  dioxide-water  systems 
ANT.03:002 

Silicon  monoxide  -  Electron  microscopy 
FRA.07:001 

Silicon  monoxide  -  Resolution  properties 
FRA.07:001 

Silver  -  Crystal  structure 
POL.01:016 
Silver  •  Diffusion 

CHI. 13:008,  012;  ILL. 14:008 
Silver  -  Spectrographic  analysis 
FRE.03:005 

o.lver  -  Surface  structure 
FRA.07:004 
Silver  -  Vaporization 
FRE.03-.005 

Silver  alloys  -  Resistivity 
MSU. 02:001 

Silver  alloys  -  Valence 
MSU. 02:001 

Silver  bromide  -  Electrical  properties 
TOI.0 1:007 

Silver  bromide  crystals  -  Conductivity 
1LL.0B:009,  019 

Silver  bromide  crystals  -  Diffusion 
ILL. 08:009,  019 

Silver  Chloride  crystals  -  Diffusion 
1LL.0B-.01B 

Silver  chloride  crystals  -  Electromagnetic  properties 
1LL.08-.016 

Silver  chloride  crystals  -  Electron  transitions 
1LL.0B:012,  014,  016 

Silver  chloride  crystals  -  Photoconductivity 
ILL.08:010,  015,  018,  018 
Silver  crystals  -  Deformation 

COU.15:003;  ILL.19:002,  005 
Silver  crystals  •  Diffusion 
ILL.19.002,  005 

Silver  crystals  -  Electrochemistry 
POL.01:016,  019,  021,  027 
Silver  halide  crystals  •  Effects  of  radiation 
ROC. 04:008 

Silver  halide  crystals  -  Photolysis 
ROC. 04:008 

Silver-silver  halide  electrodes  -  Preparation 
RPI.06:008 

Silver-silver  halide  electrodoe  -  Stability 
RPI. 06:008 
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Silver-sodium  chlorides  -  Reaction  kinetics 
ARK. 01:011,  014 

Silver-zinc  alloys  -  Absorptive  properties 
PUR.06:007 

Silyl  amines  -  Basicity 

nT.  16:001 

Single  crystals  -  Acoustic  properties 
NOR.03:010,  012 
Single  crystals  -  Conductivity 
ILL.08-.009 

Single  crystals  -  Crystal  structure 

FRA.05:004;  ILL.19:001;  PSU.08:036 
Single  crystals  -  Deformation 

CIT.03-.004-006,  008;  CAL.04:005;  CLA.05:002; 
ILL.19:002,  005;  JHU.17:003,  004;  NOR.03:011, 
013;  ZWI.01-.002 
Single  crystals  -  Density 
MIT.27:008 

Single  crystals  -  Dielectric  properties 
ALF.03:002,  003 
Single  crystals  -  Diffusion 

ILL.08:009;  ILL.19:002,  005 
Single  crystals  -  Elasticity 

CIT.  14:001;  DET.01:005,  008;  MIT.12:194,  260 
Single  crystals  -  Electrical  properties 
ALF.03:001;  CAL.03:027 
Single  crystals  -  Electrochemistry 
POL. 01:017,  019-022,  026 
Single  crystals  -  Electron  transitions 
CAL.03:028 

Single  crystals  -  Fracture 
COU. 14:006 

Single  crystals  -  Growth 

BAT.03:004;  BRO.13:001,  003;  BRO.14-.001 
Single  crystals  -  Impurities 

COR. 02:004;  FRA.05-.004;  OSU.08:031 
Single  crystals  -  Internal  friction 
COR.02-.004,  005,  008-010 
Single  crystals  -  Lattices 

IEN.01:003;  MIT.12:217;  MIT.27-.008 
Single  crystals  -  Magnetic  moments 
OSU.08:020 

Single  crystals  -  Magnetic  properties 
IEN. 01:003;  M:T.12:217 
Single  crystals  -  Magnetic  resonance 
HAR.03:030;  OSU.08-.028,  031 
Single  crystals  -  Microwave  spectra 
MIN.  12:0 12;  OSU.08:020 
Single  crystals  -  Molecular  structure 
PIT.02:021 

Single  crystals  -  Photoconductivity 
ILL. 08:015;  NBS.40:003 
Single  crystals  -  Preparation 
MIT. 27:003;  WAY.07:001 
Single  crystals  -  Resistivity 

ALF.03:002,  003;  CAL.03:027 
Single  crystals  -  Resonance 

HAR.0S:021;  PIT.02:021 
Single  crystals  -  Shear  stresses 
NOR. 03:007,  009 
Single  crystals  -  Spectra 
P1T.02021 


Subject  Index 


Single  crystals  -  Surface  properties 
COR.08:007;  POL.01:024 
Single  crystals  -  Temperature  factors 

COR.02:005;  HAR.03:021;  IEN.01:003;  VIS.01:005 
Single  crystals  -  Tensile  properties 
COU. 14:007 
Skin  -.Physiology 
NYU.  11:006 
Skin  -  Sensitivity 
CHI.04:007 
Skin  -  Stimulation 
BAY. 01:006 
Skin  folds  -  Thickness 
ANT.02-.004,  005 

Skin  friction  -  Pressure  distribution 
STA.04:004 

Skin  friction  -  Transverse  velocity  effect 
STA. 04:003 
Sky  -  Radiation 

STA.20-.001 
Sleep  -  Inhibition 
PIS.02:001 

Social  communications  -  Psychological  factors 
NEU.01:017 

Social  communications  -  Test  methods 
NEU. 01:017 
Social  sciences 

NEU. 01:001,  006 
Social  sciences  -  Theory 
NEU.01-.010 

Sodium  -  Band  structure 
COR. 07:017 

Sodium  -  Determination 
C DC. 03:006,  007 
Sodium  -  Elasticity 
CIT.  14:002 

Sodium  -  Electron  transitions 
MU  F.03.-004 *006 
Sodium  -  Microwave  spectrum 
WAU. 03:012 
Sodium  -  Spectrum 
COR. 07:017 

Sodium  -  Thermodynamic  properties 
CIT.14:00S 

Sodium  -  X-ray  analysis 
COR.  07:017 

Sodium -ammonia  solutions  -  Electron  induction  signals 
WAS.04:020 

Sodium  benzophenate  -  Electron  spin  resonance 
WAS. 04:029 

Sodium  chlorate  -  Radiation  damage 
HE.  03:002 

Sodium  chlorate  crystals  -  Nuclear  energy  levels 
OSU. 08:025 

Sodium  chloride  -  Electrolytes 
CDC. 03:006 

Sodium  chloride  -  Hyperfine  structure 
MIT.  12:152 

Sodium  chloride  (Polymerized)  -  Chemical  equilibrium 
COU.  20:009 

Sodium  chloride  olyroerlzed)  -  association  energy 
COL'.z0:009 
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Sodium  chloride  crystals  -  Conductivity 
ALF.02:002-004;  YAL.03:007 

Sodium  chloride  crystals  -  Crystal  structure 
YAL.03-.007 

Sodium  chloride  crystals  -  Deformation 
YAL.03:006 

Sodium  chloride  crystals  -  Dislocations 
MDU.  13:026 

Sodium  chloride  crystals  -  Electrical  properties 
YAL.C3:009 

Sodium  chloride  crystals  -  Electron  transitions 
IEN.02:003,  004 

Sodium  chloride  crystals  -  Evaporation 
COU.20-.005 

Sodium  chloride  crystals  -  Impurities 
ALF.02:004 

Sodium  chloride  crystals  -  Lattices 
IEN.02:003,  004;  MDU.02:016 

Sodium  chloride  crystals  -  Low  temperature  properties 
ALF.02:004 

Sodium  chloride  crystals  -  Luminescence 
IEN.02:003,  004 

Sodium  chloride  crystals  -  Vibration 
MDU.02:016 

Sodium  fluoride  -  Hyperflne  structure 

MIT.  12: 152,  1«3 

Sodium  fluoride  -  Mass  spectrum 
COR.14:005 

Sodium  fluoride  -  Vaporization 
COR.14;005 

Sodium  hydroxide  -  Chemical  reactions 
ANT.03:002,  009 

Sodium  hydroxide  -  Mass  spectrum 
COR.  14:002,  003 

Sodium  hydroxide  -  Vaporization 
COR.  14:002,  003 

Sodium  Iodide  crystals  -  Applications 
STA.08:037 

Sodium  Iodide  crystals  -  Effects  of  radiation 
STA.08:037 

Sodium  Ions  -  Exchange  reactions 
WAS.04:029 

Sodium  niobates  -  Dielectric  properties 
PSU.08;018 

Sodium  sulfide  •  Chemical  reactions 
OKA.04-.002 

Solar  atmosphere  •  Cosmic  rays 
CHI.  12.027,  052 

Solar  atmosphere  -  Spectrographle  analysis 
NBS.07:018.  019 

Solar  corona  -  Thermal  particles 
XH1.12  048 

Solar  energy  -  Magnetic  effects 
MDU.03:028 

Solar  flares  -  Detection 
MDU.03:04O 

Solar  furnaces  -  Materials 
TEM.01:014 

Solar  satellites  •  Trajectories 

NAA. 05:003 

Solar  systems  •  Cosmic  rays 
00.12:029,  032 


Solar  systems  -  Dynamics 
CH1.1 2:047 

Solar  systems  -  Gases 
CHI.  12:042,  047 

Solar  systems  •  Magnetic  fields 
CHI.12-.047 

Solar  systems  -  Theory 
SIT.01:011 

Solar  systems  -  Wind 
CHL12:041,  042 
Solenoids  -  Applications 

UTA.01:C08,  010,  022 
Solenoids  -  Magnetohydrodynamics 
AVC.01:002 

Solid  propellants  -  Combustion 
AER.02:012-014 

Solid  propellants  -  Configuration 
AER.  02:014 

Solid  propellants  -  Decomposition 
AER.02:012 

Solid  propellants  -  Resonance 
AER. 02:012 

Solid  propellants  -  Stability 
AER.02:013,  014 

Solid  propellants  -  Temperature  factors 
ATL.01:002 

Solid  state  physics  -  Europe 
ILL.10:002 

Solid  state  physics  -  Mathematical  analysis 
PIB.13:002 

Solid  state  physics  -  Theory 
ILL.12;006 

Solid  State  Phenomena  In  Electric  Circuits  -  Symposium 
PIB.09:028 
Solids  -  Ablation 

ARA.01:002,  003 
Solids  -  Cohesive  energy 
HAR.03-.033 
Solids  -  Creep 

COU.08:002 

Solids  •  Decomposition 
AER. 08:001 
Solids  -  Deformation 
1LL.19:006 
Solids  •  Diffusion 

1LL.1 9:008;  PUR.08:005,  008 
Solids  -  Electrical  properties 
ROC. 04:014;  ROC.05:027 
Solids  -  Electron  spin  resonance 
MDU. 04:003 

Solids  -  Electron  transitions 
MUF. 03:007 
Solids  -  Energy  levels 
HAR. 03:034 
Solids  •  Heat  transfer 
ROM. 02:008 
Solids  •  Lattices 
MUF.03-.007 

Solids  •  Mathematical  analysts 
MUF.03:007 
Solids  -  Melting 

ARA.01:002,  003 
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Solids  -  Microwave  spectra 
WAS. 08:009 

Solids  -  Optical  properties 

ROC.04:014;  ROC.05:027 
Solids  -  Radiation  damage 
LIE.03:002 

Solids  -  Resonance  spectra 

KSU.01:001,  002;  UE.03:002;  MIT.12:249 
Solids  -  Spectra 
NBS.33:004 
Solids  -  Stresses 
BR0.12:003 
Solids  -  Sublimation 
AER.06:001 

Solids  -  Surface  properties 

COR.08:017,  018,  021;  MUF.03:007 
Solids  -  Temperature  factors 
ATH.01:001 
Solids  -  Theory 

SYR.02:009 

Solids  -  Thermodynamic  properties 
CIT.14:003 
Solids  -  Vaporiaation 
ARA. 01:002 

Solids  -  X-ray  analysis 
ATH.01:001 
Solutions  -  Viscosity 

TAM.02:004,  005 
Solvents  -  Chemical  effects 
WIS.05.001-003 
Solvents  -  Optical  properties 
701.01:016 
Sound  -  Propagation 

C1T.  14:004;  COA.02-.002;  COA.05:002;  UTA.01-.018; 
WEI. 02:001 
Sound  -  Scattering 
MPS.03:001 

Sound  -  Temperature  factors 
UTA.01-.018 
Sound  -  Velocity 

CIT.14.004;  FEA.01:006;  UTA.01:018 
Space  charges  -  Electromagnetic  effects 
PIB.  16:001 

Space  charges  -  Mathematical  analysis 
STA.06:023 

Space  charges  -  Theory 
OSU.06-.006 

Space  communication  systems 
AIR.0L001,  002 
Space  flight 

AIR. 01:001,  002 

Space  flight  -  Magnetohydrodynamics 
AVC.01-.008 

Space  flight  -  Physiological  effects 
NYU. 11:003 

Space  flight  -  Simulation 
UT.01:003 
Space  flight  -  Time 
AVC.01.005 
Space  medicine 

see  also  Aviation  medicine 


Space  medicine 

AIR. 01:001,  002 
Space  probes 

ANS. 01:003,  005,  006 
Space  probes  -  Flight  test  results 
ANS.01:007 
Space  propulsion 

AIR. 01:001,  002 

Space  propulsion  -  Magnetic  fields 
AVC.0 1:004 

Spaceships  -  Celestial  mechanics 
NAA.05:003 

Spaceships  -  Effects  of  radiation 
MDU. 03:045 

Spaceships  -  Electric  power  equipment 
P LA. 03:001,  002 

Spaceship!"  -  Environmental  factors 
MDU.03-.045 
Spaceships  -  Erosion 
S1T.01:004 

Spaceships  -  Human  engineering 
NYU. 11:003,  007 
Spaceships  -  Propulsion 

AER.l  1:002-006;  AER.13:001;  AVC.01:004,  006; 
M1T.15:001;  PLA.03:001 
Spaceships  -  Thermal  properties 
NYU. 11:004 

Spark  counters  -  Applications 
MDU.03:037 
Sparks  -  Applications 
MDU.18:001-005 

Spectral  emissivity  -  Measurement 
MIT.12-.146 

Spectrographic  analysis  -  Applications 
PR1. 17:003 

Spectrometers  -  Application.-, 

COR.07:023;  M1T.22:001;  STA.08-.032;  UPP.03:007, 
010,  Oil;  UPP. 04:005-007,  010,  013,  015,  016 
Spectrometers  -  Control  systems 
PIT.05-,005 

Spectrometers  -  Interference 
F1T.05:001 

Spectrometers  -  Magnetic  fields 
STA.08:032 

Spectrometers  -  Operation 
P1T.05:005 

Spectrometers  -  Performance 

STA.08:022,  026,  033,  036,  037 
Spectrophotometers  -  Applications 

LOV.02-.001-005;  P1B.07-.006;  PUR.08-,003 
Spectrophotometers  -  Lighting  systems 
INU. 01:002 
Spectrophotometry 

ILL.  16:001 -003 

Spectroscopy  -  Nuclear  magnetic  resonance 
M1T.12:24» 

Spectroscopy  -  Techniques 
CAL. 07:008 
Spectroscopy  -  Theory 
CAL. 07:008 
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Spectrum  analyzers 

see  also  specific  types  of  spectrum  analyzers, 
e.g.,  infrared  spectrum  analyzers 
Spectrum  analyzers  -  Design 
NBS.21-.023,  024 
Spectrum  analyzers  -  Maser 
COU.02:025 

Spectrum  analyzers  -  Two-cavlty  system 
COU.02:025 
Speech  -  Identification 
M1T.30:009,  010 
Speech  -  Mathematical  analysis 

MIT. 30:010 

Spheres  -  Boundary  layer 

NAA. 03-.004 
Spheres  -  Elasticity 

JHU.21:001 

Spheres  -  Hydrodynamic  characteristics 
NBS.35:004 

Spheres  -  Pressure  distribution 
VP1.02-.010 

Spheres  -  Reflective  effects 
NYU.14:002 

Spheres  -  Thermal  stresses 
JHU. 21:001 
Spheres  -  wake 

BR0.04:014 

Spin-orbital  coupling  -  Spectrographic  analysis 
FLA.01:006,  008,  000 
Spin  relaxation  -  Applications 
MIT.12:220 

Spin  relaxation  -  Measurement 
M1T.12:107,  250 
Spin  relaxation  -  Mechanisms 
M1T.'12:237 

Spin  relaxation  -  Theory 
M1T.12:220 

Spinal  cord  -  Effects  of  radiation 
UPP.01:001 
Spinels  -  Applications 
M1C.21:003 

Spinels  •  Electrical  properties 
MIC. 21:003 

Spinels  -  Solid  state  reactions 
MIC.  11:004 

Splropyrans  -  Electron  spin  resonance 
WAS. 04:027 

Stability  -  Mathematical  analysts 

NAT.01:002,  003;  NYU. 10:002,  003 
Stainless  steel  -  Corrosion 

BDt.01:001;  M1T.1«:003 
Stainless  steel  -  Stresses 
MIT.  16:003 

Standing  wave  indicators  -  Design 
M1T.08:070 

Starches  -  Metabolism 
M1N.17:001 
Stare  -  Absorption 

(”T.  15.002,  007 
Stars  -  Hydrogen  abundances 
C1T.  15:005 


Stars  -  Masses 

C1T.15:003 

Stars  -  Metal  abundances 
C1T.  15:005-007 
Stars  -  Radiation 

C1T.15:003,  004;  PLA.01:001 
Stars  -  Spectrographic  analysis 
C1T.15:001,  002,  005,  007 
Stars  -  Structure 

ROC.07-.001,  002 
Stars  -  TTieory 

C1T.  15:003;  ROC.03:031 
Statistical  mechanics 
AIR.01:008 

Statistical  mechanics  -  Mathematical  analysis 
FRE. 04:002,  000,  Oil,  012;  NBS.37:001; 
NYU.  15:001,  002,  004 
Statistical  mechanics  -  Theory 
FRE. 04:001,  008,  010 
Statistics 

see  also  separate  Mathematical  Subject 
Classification,  p.  1087 
Statistics  -  Applications 
GNV. 01:001 
Steam  -  Viscosity 
BR0.05-.016 
Steel  -  Aging 

NOR.  10:001 

Steel  -  Chrome-carbon 
1LL.07:005 
Steel  -  Corrosion 
VIS.01-.005 
Steel  -  Deformation 

BR0.12:004;  R1C.02:001 
Steel  -  Hardening 
HT.18:001 

Steel  -  Mechanical  properties 
HT.  18:001 

Steel  -  Physical  properties 
R1C. 02:001 
Steel  -  Stresses 

NOR. 10: 001 

Steel  -  Temperature  factors 
UT.18:001 

Steel  -  Transformations 
ILL. 07:009 

Stlbnlte  -  Electrical  properties 
KEN.02-.004 

Stimulus-response  relation 

see  Reaction  (Psychology) 

Stress  analysis  -  Instrumentation 
11T.12:001 

Stress  analysis  -  Test  methods 
UT.12:002,  004 
Stress  analysis  -  Theory 
1LL.02:009 

Stroboscopes  -  Applications 

ATE. 01:014;  INU.01:G02 
Strontium  -  Metabolism 
KAR. 02:001 

Strontium  hydroxide  -  Chemical  reactions 
ANT.03-.002,  007 
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Strontium  isotopes  (Radioactive)  -  Accumulation 
KAR.02-.001,  002 

Strontium  isotopes  (Radioactive)  -  Radioactive 
KAR.02:002 

Strontium  titanates  -  Ferroelectric  properties 
MIC.11:0C3 

Strontium  titanates  -  Hall  effect 
ILL. 11:015,  016 

Structural  analysis  -  Test  methods 
HT.12:003 

Structural  shells  -  Elasticity 
JHU. 21:001 

Structural  shells  -  Thermal  stresses 
JHU.21:001 

Structural  shells  -  Vibration 
COU.13:004 
Structures  -  Creep 

STA.13:001,  002 
Strucnres  -  Deformation 

rHj.o6:008,  009,  012;  STA.13:001,  002 
Structures  -  Elasticity 
STA.  13:002 
Structures  -  Stresses 

HT.12:003;  NBS.35  002 
Structures  (Stiffened)  -  Fracture 
NRL.03:00J. 

Styrenes  -  Chemical  reactions 
OSU.03:020 

Subcutaneous  fat  -  Thickness 
ANT.02:004-008 

Subsonic  flow  -  Mathematical  analysis 

MDU.19:001,  003;  NAT.01:001,  003;  RCS.01:002, 
003,  005;  THB.06-.002 
Subsonic  flow  -  Measurement 
BRO.  04:016 

Subsonic  flow  -  Pressure 
TOR. 01:008 

Subsonic  flow  -  Turbulence 
THB.06:002 

Sulfenate  esters  -  Synthesis 
SOC.02:007,  008 

Sulfenyl  chlorides  -  Chemical  reactions 
SOC. 02:007,  008;  30C.06:001 
Sulfur  -  Chemical  reactions 
1QS.01:001 

Sulfur  -  Histochemical  analysis 
KAR. 01:006 

Sulfur  compounds  (Organic)  -  Chemical  properties 
ROC. 01:013 

Sulfur  compounds  (Organic)  -  Chemical  reactions 
KEN.01:002 

Sulfur  compounds  (Organic)  -  Molecular  structure 
KEN.0i:002 

Sulfur  fluorides  -  Molecular  structure 
M1T.12:246 

Sulfur  fluorides  -  Spectra 
MIT.  12: 246 

Sulfur  isotopes  -  Atomic  masses 
COU.19  006 

Sunspots  -  Magnetic  fields 
CHI. 12:034 


Superaerodynamics 

MIT.06:015;  M1T.26-.001;  MED.03:003; 

TOR. 01:011,  012 

Superaerodynamics  -  Instrumentation 
SOC.08.-004 

Superconductivity  -  Dynamics 
CAL.03:049 

Superconductivity  -  Measurement 
BRO. 09:001,  005 
Superconductivity  -  Theory 

CAL.03:040,  049;  GEN.03-.001 
Superconductors  -  Conductivity 
CAL. 03:026,  033 

Superconductors  -  Electromagnetic  properties 
CAL.03:041 

Superconductors  -  Energy  gaps 
CAL.03:021,  037,  041 
Superconductors  -  Magnetic  fields 
CAL.03:038 

Superconductors  -  Properties 
CAL.03:033,  038 

Supersonic  diffusers  -  Acoustic  properties 
MIN.20:003 

Supersonic  diffusers  -  Aerodynamic  characteristics 
MIN.  20: 002 

Supersonic  diffusers  -  Design 
PR0.01:004 

Supersonic  diffusers  -  Performance 
SOC.07:001,  002 

Supersonic  diffusers  -  Supersonic  characteristics 
PR0.01-.004 

Supersonic  flight  -  Analysis 
MDU.  11:029 
Supersonic  flow 

see  also  Hypersonic  flow;  Transonic  flow 
Supersonic  flow 

ACR.01:001-003 
Supersonic  flow  -  Analysis 
TOH. 01:007 

Supersonic  flow  -  Axially  symmetric  flow 
PIB.  04:016 

Supersonic  flow  -  Boundary  layer 
SCX:. 05  -.005 

Supersonic  flow  -  Heat  transfer 

MIN.21-,001;  TEX. 02:015,  016 
Supersonic  flow  -  Heating 
SOC. 08:003,  005 

Supersonic  flow  -  Mathematical  analysis 

BRO.04-,015;  BRO.lO-.OOl,  005;  CIT.16:005; 
MDU.07-.009;  MDU.19:001,  003;  M1T.21:001; 
PIB.CK.009,  016;  PIB.05:009,  010,  016;  PRI.04:022, 
025;  PR0.01:003;  RPI.09:004;  THM.03-.001 -006 
Supersonic  flow  -  Oscillation 
COR. 12:010 

Supersonic  flow  -  Pressure 

PIB. 05:015;  TOR.01.008 
Supersonic  flow  -  Stability 
SOC  .07:001 

Supersonic  flow  -  Turbulent  boundary  layer 
PR1. 04:026 

Supersonic  flow  •  Viscosity 
PR1.04.022,  025 
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Supersonic  planes  -  Drag 
PIB. 05:009,  012,  014 

Supersonic  wind  tunnels  -  Boundary  layer 
TEX.02-.014 

Supersonic  wind  tunnels  -  Calibration 
MED. 03:001;  TEX.02:011 
Supersonic  wind  tunnels  -  Canada 
TOR.01:010 

Supersonic  wina  tunnels  -  Design 

FEA.01:001;  MED.03:001-  TEX.02-.010,  016; 
TOR.01:010 

Supersonic  wind  tunnels  -  Equipment 

FEA.01:001;  PRI.04:026;  TEX.02:011,  012; 
TOR.01:010 

Supersonic  wind  tunnels  -  Moisture  (actors 
SOC. 08:004 

Supersonic  wind  tunnels  -  Operation 
TOR.OI.OIO 

Surface  active  substances  -  Electric  potanual 
NCU.0I-.009 

Surface  oxidation  -  Reaction  kinetics 
CAR.08:005,  006 
Surfaces  -  Ablation 
ARA.01:002 
Surfaces  -  Coatings 
1QS.0 1:001 

Surfaces  -  Conduction  bands 
ILL.  14:010 

Surfaces  -  Configuration 
RP1. 13:006 
Surfaces  -  Deposits 
TEX.06:002 

Surfaces  -  Effects  of  impurities 
ILL.  14:009 
Surfaces  -  Friction 

RPL  13:005,  006 
Surfaces  -  Heat  transfer 

ARA.01-.001;  MIN.21:001 
Surfaces  -  Melting 
ARA.01:002 

Surfaces  -  Reflective  effects 
MIC.  19:001 
Surfaces  -  Stability 
RP1. 08:001 

Surfaces  -  Temperature 

ARA.01:001;  DRS.0 1:001 
Surfaces  -  Valence  bands 
1LL.14:010 

Surfaces  -  Vaporisation 

AHA. 01:002;  PR1.04.024 
Sweat  cooling 

see  also  Heat  transfer 
Sweat  cooling  -  Effectiveness 

MIN. 07:010,  012,  014,  018,  018 
Sweep  generators  -  Circuits 
STA. 06:053 

Sweep  generators  -  Design 
STA.06  053 

Swept-back  wings  -  Aerodynamic  characteristics 
M1T.07  003 

Swept-back  wings  -  Boundary  layer 
PSU.01  008 


Swept-back  wings  -  Heat  transfer 
PSU. 01:007,  008 

Swept-back  wings  -  Skin  friction 
PSU.01:007 

Swept  wings  -  Aerodynamic  characteristics 
THB. 01:002 

Swept  wings  -  Aspect  ratio 
THB.01:002 

Swept  wings  -  Interference 
THM. 03:006 

Switching  circuits  -  Feedback 
MIT.  12: 167 

Symmetric  tops  -  Torsion-rotation  properties 
M1T.12: 166 

Symposia  -  Aerodynamics  and  thermodynamics  of 
rarefied  gases 
MED.03:003 

Symposia  -  Analytic  functions 
IAS.10:001-003 

Symposia  -  Applied  mathematics 
AMS.03:001 

Symposia  -  Astronautics 
AIR. 01:001,  002 

Symposia  -  Biological  and  physiological  research 
APS.01:001 

Symposia  -  Biological  hazards  of  microwave  radiation 
GEO. 01:004 

Symposia  -  Cosmical  gas  dynamics 
SIT.02:001 

Symposia  -  Crystal  physics 
MIT.24:O01 

Symposia  -  Defect  solid  state 
ALF.02:002 

Symposia  -  Diffusion  in  ionic  solids 
ALF.02:002 

Symposia  -  Ele-tronic  properties  of  metals  at  low 
temperatures 
GEN. 03:001 

Symposia  -  Electronic  waveguides 
PIB.09:030 

Symposia  -  Ferromagnetism 
DUK.03:082 

Symposia  -  Flight  flutter  testing 
AIR.  01:007 

Symposia  -  Gravity 
SYR. 04:020 

Symposia  -  Growth  and  perfection  of  crystals 
GEN.02-.001 

Symposia  -  Industrial  research 
NCS. 01:001,  002 

Symposia  -  Information  storage  and  retrieval  theory, 
systems,  and  devices 
DOC.  01:008 

Symposia  -  Ion  and  plasma  research 
AIR. 01:008 

Symposia  -  Liquid  and  solid  helium 
OSII.  11:001,  002 

Symposia  -  Microwave  spectroscopy 
DlIK. 03:082 

Symposia  -  Nuclear  magnetic  resonance 
DUK. 03:082 
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Symposia  -  Nuclear  sizes 
STA.18:001 

Symposia  -  Paramagnetic  resonance 
DUK.03;082 

Symposia  -  Physiological  and  biological  research 
APS.01:001 

Symposia  -  Plasma  and  ion  research 
AIR.01:008 

Symposia  -  Radiofrequency  spectrum  analyzers 
DUK.03.082 

Symposia  -  Relativity 
SYR.04:020 

Symposia  -  Semiconductors 
ROC.Od-.OOl 

Symposia  -  Solid  state  phenomena  in  electric  circuits 
PIB.0e-.028 

Symposia  -  Transport  properties  in  gases 
NOR.04:001 

Symposia  -  Unstable  chemical  species 
AIR.01:009 

Synchrotrons  -  Applications 
COR.07:021 

Synchrotrons  -  Operation 
COR. 07:021 

Syncope  -  Cough 
DUK.05:00! 

Synthetic  fibers  -  Effects  of  radiation 
DUK.03:075 

Synthetic  fibers  -  Paramagnetic  resonance 
DUK.03:075 


Tactual  perception  -  Measurement 
BAY.01:012 

Tactual  perception  -  Sensitivity 
BAY.01-.012 
Tails  -  Elasticity 
ROM.02:004 

Tails  -  Model  test  results 
ROM.02:004 

Tantalum  -  Bombardment 

COR.08:017,  018,  021;  STA.08:005 
Tantalum  -  Neutron  cross  sections 
NBS.36:002 

Tantalum  -  Photon  cross  sections 
NBS.36:004 
Tantalum  -  Sputtering 
COR.08:018,  019 
Tantalum  -  Surface  properties 
COR. 08:017-019,  021 
Tantalum  crystals  -  Electron  transitions 
MIT.12:199 

Tantalum  isotopes  -  Disintegration 
STA.08  005 
Targets  -  Penetration 

UTA.0 1:009,  013,  015,  016,  019,  020,  022 
Technotics 

see  Science  -  Study  and  teaching 
Teeth  -  Chemical  analysis 
LIE. 04:001 

Teflon  -  Electron  spin  resonance 
DUK.03:090.  093 


Teflon  -  Radiation  damage 
DUK.03:090,  093 
Telemeter  systems 
ANS.01:006 

Telemeter  systems  -  Design 
ANS, 01:005 
Tellurium  -  Spectrum 
JHU. 19:005 

Temperature  -  Measurement 
IRS. 01:001;  NBS.2l:022 
Temperature  control  -  Circuits 
CHI.13;014 
Temperature  factors 

see  as  a  subdivision,  e.g.,  Conductivity  -  Tempera¬ 
ture  factors 
Tensor  analysis 

see  also  separate  Mathematical  Subject 
Classification,  p.  1087 
Tensor  analysis  -  Applications 
GEB.01:001,  003 

Terbium  -  Neutron  cross  sections 
NBS. 36:002 

Terbium  isotopes  (Radioactive)  -  Decay 
UPP. 04:013 

Terminal  ballistics  -  Analysis 

UTA.01:013,  016,  017;  UTA.03:003 
Terrestrial  magnetism  -  Electromagnetic  effects 
MDU. 03:041 

Terrestrial  magnetism  -  Magnetic  storms 
CHI.  12:043,  050 

Terrestrial  magnetism  -  Mathematical  analysis 
MDU. 03:043 

Terrestrial  magnetism  -  Wind 
CHI.12:041 

Tertlarybutyi  formate  -  Nuclear  magnetic  resonance 
STA. 14:002 

Tertlarybutyi  formate  -  Synthesis 
STA. 14:002 

Tetraborane  -  Physical  properties 
PSU.04-.003 

Tetraborane  -  Thermodynamic  properties 
PSU.04-.003 

Tetrabutylammonium  picrate  -  Dissociation 
ARK. 01:013 

Tetrabutylammonium  picrate  -  Thermodynamic 
properties 
ARK.01:013 

Tetraethylene  pentamine  complexes  -  Stability 
NCU. 01:018 

Thalamus  -  Physiological  effects 
LIE. 06:001 

Thallium  -  Luminescence 
ROC. 11:001 

Thallium  crystals  -  electrochemistry 
POL.01:023,  027 

Thallium  halides  -  Microwave  spectra 
COU. 19:004 

Thallium  isotopes  (Radioactive)  -  Decay 
UPP. 04:018 

Thallium  isotopes  (Radioactive)  -  Dipole  moments 
UPP.03:002 
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Thallium  isotopes  (Radioactive)  -  Electron  transitions 
LAV  .02:001 

Thallium  isotopes  (Radioactive)  -  Magnetic  moments 
UPP.03:002;  UPP.04;012 
Thallium  isotopes  (Radioactive)  -  Spectra 
LAV.02:001 

Thermal  detectors  -  Scientific  research 
CHI.03:01S 

Thermal  particles  -  Production 
CHI.12:044,  045.  048 
Thermal  radiation  -  Intensity 
C1T.09:010;  V1T.01.00'7 
Thermal  stresses  -  Analysis 
NYU.05.005-007 

Thermal  stresses  -  Mathematical  analysis 
MIC. 18:004;  ROM.02:005 
Thermal  stresses  -  Photographic  analysis 
NYU.05:004 

Thermal  stresses  -  Physical  factors 
COU.08:002 

Thermal  stresses  -  Theory 
STA. 13:001,  002 

Thermionic  emission  -  Determination 
M1T.12:199 

Thermionic  emission  -  Energy  distribution 
PSU. 05:014 

Thermionic  emission  -  Measurement 
FS1.0 1:001 

Thermistors  -  Applications 
BRO.02.006 

Thermistors  -  Circuits 
1LL.1L011-013 
Thermistors  -  Development 
CHI.13:014 

Thermistors  -  Performance 
ILL.1L012 

Thermistors  -  Resistance 
ILL. 11:014 

Thermistors  -  Temperature  factors 
ILL.  1 1.01 1,  013,  014 
Thermochemistry 
INT.02:001 

Thermochemistry  -  Applications 
NYU.  11:004 

Thermocouples  -  Output 
NYU. 05:008 

Thermocouples  -  Temperature  measurements 
NYU. 05:008 
Thermodynamics 

see  also  the  subdivision  Thermodynamic 
properties,  e.g.,  Gases  -  Thermodynamic 
properties 
Thermodynamics 
MED.03  003 

Thermodynamics  -  Detonation 
CAL.  16,001.  002 

Thermodynamics  -  Mathematical  analysis 
1R1. 11:206 

Thermodynamics  -  Relaxation  studies 
l.EY.02,006,  007 

Thermodynamics  •  Statistical  analysis 
F  PS.02.001.  eiw  01  001 


Thermometers  -  Design 
RP1.12:003 

Thermometers  -  Development 
TEX. 02: 009 

Thermonuclear  devices  -  Ignition 
CHI.  12:036 

Thermonuclear  power  -  Production 
CHI. 12:044 

Thermonuclear  reactions  -  Electrical  effects 
PL  A. 03: 003 
Thickness 

see  also  as  a  subdivision,  e.g.,  Metal  films 
Thickness 

Thickness  -  Measurement 
NBS.25:027 

Thin  films  -  Conductivity 
ILL.  12:005,  006 
Thin  films  -  Evaporation 
ILL. 12: 005,  006 
Thiols  -  Determination 
OKA. 04:003 
Thorium  -  Decay 
ROC. 03:031 

Thorium  crystals  -  Hall  effect 
NA  A. 02: 006 

Thorium  crystals  -  Magnetoresistance 
NAA.02:006 

Thorium  crystals  -  Resistivity 
NAA. 02:006 

Thyroid  glands  -  Biochemistry 
KAR. 04:002 

Thyroid  glands  -  Physiology 
KAR.04-.002,  003 

Thyroid  hormones  -  Biochemistry 
KAR. 04:003 

Thyroid  hormones  -  Physiological  effects 
KAR. 04: 003;  MGH. 02:004 
Thyroid  hormones  -  Secretion 
KAR. 04:002;  MAU.01:002 
Time  sense  -  Effects  of  drugs 
BAY.0L001,  003 
Time  sense  -  Measurement 
BAY. 01:001-003 
Tin  -  Cyclotron  resonance 
CAL.03:028 
Tin  -  Diffusion 

ILL. 14. 007,  011 
Tin  -  [mpuriiies 

RUT.03.004,  Oil 
Tin  -  lattice  conductivity 
BRO. 09:004 
Tin  -  Magnetic  factors 
RUT.03;0!  1 

Tm  -  Microwave  spectrum 
CA1  .03:028 

Tm  -  Superconductivity 

CAL.03  049;  DUK.03  080 
Tm  -  Surface  properties 
Dl'K.03.080 

Tin  -  Thermodynamic  properties 
KI  T.03  004 
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Tin  -  Ultrasonic  wave  attenuation 
BRO.09-,002 

Tin  compounds  -  Polymerization 
MIN.13:002 

Tin  compounds  -  Spectra 
HAR.06-.017 

Tin  compounds  -  Synthesis 
MIN.  13:002,  003 
Tin  crystals  -  Conductivity 
RUT.03:009 

Tin  crystals  -  Electrochemistry 

POL. 01:027 

Tin  hydrides  -  Polymerization 
MIN.  13:002 

Tin  hydrides  -  Synthesis 
MIN. 13:002 

Tissues  (Biology)  -  Measurement 
ANT.02:004,  005 

Tissues  (Biology)  -  Microanulysis 

POM. 01-,006 

Tissues  (Biology)  -  Radiation 
STA.09-.003 

Tissues  (Biology)  -  Thickness 
ANT.02:004 

Titanates  -  Ferroelectric  properties 
MIC. 11:003 

Titanium  -  Chemical  analysis 
CDC. 03:001 

Titanium  -  Chemical  reactions 
MOR.01:001 

Titanium  -  Crystal  structure 
CDC.03:004 

Titanium  -  Electrochemistry 

CDC. 03:002-004,  006,  007;  POL.01:028,  029 
Titanium  -  Passivity 

POL.01:028,  029 
Titanium  -  Production 

CDC. 03:002,  003,  005,  007 
Titanium  -  Purification 
CDC. 03:007 

Titanium  alloys  -  Quality  control 
CDC. 03:001,  007 

Titanium  chloride  -  Electrolytic  properties 
CDC. 03:006 

Titanium  chloride  -  Oxidation -reduction  reactions 
CDC.03  002,  003.  005 
Titanium  crystals  -  Atomic  energy  levels 
NAA.02-.001 

Titanium  crystals  -  Band  spectra 
NAA. 02-001 

Titanium  crystals  -  Electrochemistry 
POL.01:027 

Titanium  crystals  -  Hall  effect 
NAA. 02. 001,  002.  004 
Titanium  crystals  -  Magnetoresistance 
NAA. 02:001,  004 
Titanium  crystals  -  Resistivity 
NAA  .02:004 

Titanium  oxides  -  Analysis 
MIT. 27:002 

Titanium  afire  -  Heat  treatment 
SYR. 11:001 


Subject  Index 


Titanium  wire  -  Whisker  growth 
SYR.  11 -.001 
Titration  -  Methods 

lLL.16:001-004 

Toluene  -  Electron  spin  resonance 
WAS.04:031 

Tonal  thresholds  -  Measurement 

MIT.  17:001 

Topaz  crystals  -  Impurities 
OSU. 08:031 

Topaz  crystals  -  Magnetic  resonance 
OSU.08-.031 

Torque  -  Determination 
CRK,01:004 

Torque  -  Mathematical  analysis 
NBS. 35:002;  RPI.07:035 
Torsion  bars  -  Stresses 
PIB. 13:003 

Trace  analysis  -  Contamination 
HAR. 11:011 

Trace  analysis  -  Methods 

HAR. 07:055;  HAR.11:011 
Tracking 

AIR.01:001,  002 

Tranquilizer  drugs  -  Physiological  effects 
BAY.01-.003 

Transducers  -  Applications 
CAL.03-.038 

Transformations  (Mathematics) 

see  also  separate  Mathematical  Subject 
Classification,  p.  1087 

Transformations  (Mathematics)  -  Applications 

CIT.02:005;  CAL.04:006,  007,  009,  010;  COU.10-.021, 
022,  026,  030;  DUK.04;004 
Transformations  (Mathematics)  -  Modifications 
CAL. 04:009,  Oil;  LEH.01:005 
Transients  -  Errors 
NBS.41:001 

Transients  -  Mathematical  analysis 
NBS. 41:001 

Transistors  -  Applications 

CAL. IS. 906;  STA.06:036  ,  048,  054 
Transistors  -  Circuits 

C1T.02:007;  STA.06:032,  062 
Transistors  -  Electrical  properties 
C1T.02-.007 

Transistors  -  Impedance 
STA. 06:030 

Transistors  -  Mathematical  analysis 
CIT.02:007;  STA.06:054 
Transistors  -  Test  methods 
STA. 06:030 

Translation  elements  -  Atomic  structure 
FI  A. 02: 004;  NAA.  02:001.  004 
Transislion  elements  -  Electrical  properties 

NAA.  02:004 

Transislion  elements  •  Volumetric  analysis 
NCU.OlOiS 

Transmission  cavities  -  Impedance 
STA. 08:023 

Transmission  lines  -  Equipment 
PIB.  10  003 
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Transonic  airfoils  -  Transonic  characteristics 
BR0.04;018 
Transonic  flow 

gee  also  Hypersonic  flow;  Supersonic  flow 
Transonic  flow  -  Mathematical  analysis 

BR0.04:013,  017,  018;  C1T.05:009;  MDU.08:010; 
M1N.05:003;  POT.01:004,  006,  007,  009; 
RCS.01:002,  003,  005 
Transonic  flow  -  Measurement 
MDU. 08:010 

Transonic  flow  -  Theoretical  aerodynamics 
C1T.05:008 

Transonic  flow  -  Theory 
POT.01:001 

Transonic  flow  -  Visibility 
MDU.18-.004 

Transport  mechanisms  -  Theory 
BR0.15:901-004 

Transport  Properties  in  Gases  -  Symposium 
NOR.04;001 

Traveling  wave  tubes  -  Analysis 
STA. 06:043 

Traveling  wave  tubes  -  Circuits 

STA. 06:022,  037,  045,  050;  STA.11:012 
Traveling  wave  tubes  -  Design 
STA.08:023;  STA.l  1:013 
Traveling  wave  tubes  -  Impedance 
STA.06:018 

Traveling  wave  tubes  -  Mathematical  analysis 
STA.06:019,  022 
Traveling  wave  tubes  -  Noise 
MIT.  12: 176 

Traveling  wave  tubes  -  Theory 
STA.06:045 

Triaminopyridine  -  Photochemical  reactions 
TOI. 03:001 

Triangular  wings  -  Aerodynamic  characteristics 
C1T.07.035;  MIT.07:003;  THB.01:002 
Triangular  wings  -  Aspect  ratio 
TUB. 01:002;  THB.07:001 
Triangular  wings  -  Lift 
CIT.07:035,  036 

Triangular  wings  -  Pressure  distribution 
CIT.07:036;  THB.07:001 
Triangular  wings  -  Stalling 
THB. 07:001 

Triangular  wings  -  Supersonic  characteristics 
CiT.07:03S.  036 

Trichloromethanesullenyl  chloride  -  Chemical  reactions 
SOC.06  001 

Trigeminal  nerve  -  Surgery 
PIS. 07:001 

Trigger  circuits  -  Design 
F1.A.02  002 

Triphenylmethyl  -  Electron  spin  resonance 
WAS.04  025.  026 

Triphenylmethyl  -  Hyperline  structure 
WAS. 04  026 

Triphenylmethyl  -  Magnetic  properties 
WAS.04:025 
Triphenylsilanoi  •  pH 
W1S.06  OOi 


Tritium  -  Abundance 
CHI. 10:008 

Tubes  -  Turbulent  flow 

MIC. 04:002;  MIC. 12:003 
Tungsten  -  Emissivity 
M1T.12:178 

Tungsten  -  Optical  properties 
M1T.12:178 

Tungsten  crystals  -  Crystal  structure 
CHI. 03:017;  PSU.05:006,  009 
Tungsten  crystals  -  Energy 
M1T.12:216 

Tungsten  crystals  -  Evaporation 
PSU. 05:006,  015 

Tungsten  isotopes  -  Nuclear  energy  levels 
FRA. 01:010 

Tungsten  oxides  -  Phase  studies 
P  IB. 02:003 

Turbines  -  Supersonic  characteristics 
PR0.01:003 

Turbines  -  Theoretical  aerodynamics 
C1T.08:009 

Turbojet  engines  -  Performance 
PR0.03:001 
Turbulence 

see  also  Turbulent  flow 
Turbulence  -  Mathematical  analysis 

GEB. 01:002;  MPS.03:001;  NYU.15:003,  004; 

PR1. 11:209 

Turbulence  -  Measurement 
PR1.1 1:207 

Turbulence  -  Physical  effects 
MPS.03:001 

Turbulence  -  Statistical  analysis 
GEB.01:001,  003 
Turbulence  -  Theory 

GEB.01:002;  NYU. 15:003,  004 
Turbulent  boundary  layer 

see  also  as  a  subdivision,  e.g..  Sheets  -  Turbulent 
boundary  layer 

Turbulent  boundary  layer  -  Acoustic  properties 
TOR.02:002 

Turbulent  boundary  layer  -  Fluid  flow 
STA. 15:001,  004 

Turbulent  boundary  layer  -  Heat  transfer 
M1T.29.001;  NBS.35:006 

Turbulent  boundary  layer  -  Mathematical  analysis 

M1T.29:001;  PR1.04:018;  ROC.03:038;  TEX.02:013 
Turbulent  boundary  layer  -  Measurement 

HER.03:00?;  JHU.04:009;  STA.15  001 
Turbulent  boundary  layer  -  Pressure  distribution 
PR1. 04:016,  019,  030 
Turbulent  boundary  layer  -  Separation 
PR1. 04:030 

Turbulent  boundary  layer  -  Stability 
MIC. 12:002-005 

Turbulent  boundary  layer  -  Supersonic  characteristics 
MIN. 09:01 1,  012;  PRI.04:026 
Turbulent  boundary  layer  -  Temperature  (actors 
ROC. 03:038;  TEX.02:013 
Turbulent  flow 

see  also  Turbulence 
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Turbulent  flow  -  Heat  transfer 
RRI. 02:001,  002,  004,  005 
Turbulent  flow  -  Mathematical  analysts 

NYU. 10:002,  003;  PIB.04-.012,  013;  PRI.11:209 
Turbulent  flow  -  Measurement 
PRI.11:207;  RPI.02:002 
Turbulent  flow  -  Phase  studies 
MIC. 04:002 

Turbulent  flow  -  Production 
RPI.02-.002 

Turbulent  flow  -  Theory 
DEL.02-.001 


Ultrasonic  generators  -  Magnetostrictive 
BIR.OI-OOI 

Ultrasonic  radiation  -  Attenuation 

BR0.02-.004;  BR 0.09:001,  002,  005;  BRO.  12:002, 
004,  005;  CAL.03:043;  GEN. 03:001 
Ultrasonic  radiation  -  Chemical  effects 
BR0.02:008;  ClT.04:003-005 
Ultrasonic  radiation  -  Detection 
CAL.03:039 

Ultrasonic  radiation  effects  -  Physical  mechanisms 
BR0.02:003 

Ultrasonics  -  Research 
BRO. 02:005 
Ultraviolet  radiation 

see  also  as  a  subdivision,  e.g.,  Hydrocarbons  - 
Ultraviolet  radiation 
Ultraviolet  radiation  -  Sources 
ROC.04:OI3 

Ultraviolet  spectrum  -  Analysis 

COR. 07:018;  KEN.0I:002;  PUR.0B:002; 

ROC. 02:010;  TEX.07  001,  005 
Ultraviolet  spectrum  analyzers  -  Applications 
ROC.  11:002 

Ultraviolet  waves  -  Absorption 
COA.05  00I;  ROC. 04:009 
Universities  -  Research  facilities 

MIT. 27-015 

Unstable  Chemical  Species  -  Symposium 
AIR. 01:009 
Upper  atmosphere 

see  also  Ionosphere 
Upper  atmospRere  -  Ionization 

AER.  1 1:002-006.  AER.I3:00I 
Upper  atmosphere—  Neutron  loss 

NYU. 09:003 

Upper  atmosphere  -  Neutron  production 
NYU. 09:003 

Upper  atmosphere  -  Properties 

PI. A.01 .001 

Upper  atmosphere  -  Radiation 
MDU'. 03:042.  044.  045 
Uranium  crystals  -  Hall  effect 

NAA.  02:002 

Uranium  crystals  -  Magnetoresistance 
NAA. 02:002 

Uranium  crystals  -  Resistivity 
NAA. 02  006 


Uranium  isotopes  (Radioactive)  -  Fission 
PUR.03:020 

Urease  -  Catalytic  properties 
OKA. 04:001 


Vacuum  pumps  -  Design 
TIH.03:001,  002 

Vacuum  pumps  -  Effectiveness 
LIT.01:002 

Vacuum  pumps  -  Operation 
TIH. 04:001 

Vacuum  systems  -  Applications 
LIT.01:003 

Vacuum  systems  -  Copper  trap 
CH1.03:01I 

Vacuum  systems  -  Decontamination 
CHI.03:011 

Vacuum  systems  -  Equipment 
LIT.01:002 

Vacuum  systems  -  Performance 
LIT.01:002 

Vacuum  systems  -  Test  methods 
LIT.01:002 

Vapor  pressure  -  Determination 
OKA.02:004 

Vapor  pressure  -  Measurement 
OKA  .02: 003 

Vapors  -  Condensation 
SOC.08-.004 

Vasodepressors  -  Syncope 
DUK.05:003 

Velocity  -  Measurement 
MIC  .04: 002 

Verbal  behavior  -  Analysis 
NEU. 01:014 

Verbal  behavior  -  Psychological  effects 
NEU.01:004 

Verbal  behavior  -  Psychological  factors 
NEU. 01:004;  SYR.I2:001 

Very  low  frequency  antennas  -  Design 
C1T.13:003 

Very  low  frequency  antennas  -  Radiation 
CIT. 13:001 

Very  low  frequency  communication  systems  -  Applications 
STA. 21:003,  004 

Very  low  frequency  signals 
STA. 21:004 

Very  low  frequency  signals  -  Theory 
STA.  21:003 

Vibration  -  Frequency  measurement 
NBS. 14:004 

Vibration  -  Mathematical  analysis 

COU. 13:005;  PIB.15:002;  RRI.0I:007; 

SYR.  08:002-005 

Vibration  -  Measurement 
NBS. 14:004 

Vibration  -  Physical  effects 
RIC. 02:001 

Video  amplifiers  -  Design 
STA. 06:048 
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Video  delay  lines  -  Applications 
HAR.03:025 

Vinyl-alkali  compounds  -  Preparation 
WAU.05-.002 

Vinyl  chlorides  -  Cuemical  reactions 
WAU. 05:002 

Vinyl  compounds  (Polymerized)  -  Effects  of  radiation 
NRL.02.001 

Viscosimeters  -  Design 

BR0.05:012,  014;  BR0.06:006;  PR1.11:213 
Viscosimeters  -  Performance 
PRI.  11:213 

Viscosimeters  -  Theory 

BRO.05:011,  013,  015;  BR0.06:002-004,  006,  007 
Viscosity 

see  also  as  a  subdivision,  e.g.,  Gases  -  Viscosity 
Viscosity  -  Measurement 
BRO. 05:014,  016 

Viscous  flow  -  Mathematical  analysis 
RRI.02.003 

Vision  -  Fhysiological  factors 
1ST.01-.014-016 

Vision  -  Psychological  factors 

IST.01-.017;  1ST.02:001,  002 
Vision  -  Research 
1ST.01:019 

Visual  acuity  -  Physiological  factors 
CHI. 04:005,  006,  010 
Visual  acuity  -  Test  methods 
IST.01:020 

Visual  acuity  -  Theory 
CHI.04:010 

Visual  perception  -  Mathematical  analysis 
CHI. 04:008,  009 

Visual  perception  -  Measurement 
IST.01:014,  020,  021,  026 
Visual  perception  -  Physical  factors 

CH1.04:004;  IST.01:015,  016,  018,  023,  026 
Visual  perception  -  Physiological  factors 
CHI. 04:008,  009 

Visual  perception  -  Psychological  factors 
CHI. 04:008 

Visual  perception  -  Theory 
IST.01 :014 

Visual  thresholds  -  Measurement 
1ST. 01:024,  025 

Visual  thresholds  -  Physical  factors 
CHI. 04  004 

Voltage  amplifiers  -  Applications 
NBS.34  001 

Volumetric  analysis  -  Chemical  indicators 
NCU. 01:017 

Volumetric  analysis  -  Liquid  amalgams 
NCI!. 01:019 

Vortex  generators  -  Applications 
MDL.  12:007,  008 

Vortex  generators  -  Effectiveness 
MDL.  12  006,  007 
Vortices  -  Analysis 

1I11..01  001,  Jill’. 20  001  MDU. 10:015 
Vortices  -  Mathematical  analysis 
HP!. 03:007.  Pi'1.09  004 


Vortices  -  Motion 
MDU. 10:013 
Vortices  -  Production 

PR1.11:209;  RP1.02:002 
Vortices  -  Stability 
MDU.l  2:009 
Vortices  -  Viscosity 
TIH. 03:001,  002 


Water  -  Chemical  effects 
IIT. 05:002 

Water  -  Chemical  reactions 

ANT.0S:002;  ROC.02:013;  WE1.01:002 
Water  -  Conductivity 
ANT.03:002 
Water  -  Ionization 
FPS.01:001 

Water  -  Molecular  structure 
CAL.07:002 
Water  -  Radioactivity 
CHI.10:008 

Water  -  Temperature  factors 
RUT.03:008 
Water  -  Viscosity 

BRO. 05:010;  RUT.03:005,  008 
Water  -  X-ray  analysis 
NBS.  18:018 

Water-germanium  oxide  systems 

Bee  Germanium  oxide-water  systems 
Water -silicon  dioxide  systems 

see  Silicon  dioxide-water  systems 
Water  vapor  -  Spectrum 
JHU.16:007 

Water  vapor  -  Transmission 
JHU. 19:007 

Water  waves  -  Mathematical  analysis 
NBS.35-.OOS 

Wave  analyzers  -  Applications 
MDU. 12:013 

Wave  functions  -  Analysis 
PEN.01:0G6 

Wave  functions  -  Mathematical  analysis 
WAS. 08:024,  025 

Wave  mechanics  -  Orbital  functions 
CAL.11:002;  CH1.15.011,  012 
Wave  mechanics  -  Theory 
LEH.01:004 

Waveform  generators  -  Applications 
HAR. 03:025;  MZH.02:001 
Waveguide  couplers  -  Gt.  Brit. 

OX  F.02:001 

Waveguide  junctions  -  Properties 
P1T.02  017 
Waveguides 

PIB. 09:030 

Waveguides  -  Electromagnetic  properties 
PIB. 09:026 

Waveguides  -  Electronic 
PIB. 09  022 

Waveguides  -  Equipment 

HAR. 03  017;  NEC.01  001 
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Waveguides  -  Impedance 
NYU.16:002 

waveguides  -  Interference 
NEC  .01:001 

Waveguides  -  Magnetic  factors 
PEB.09:022 

Waveguides  -  Mathematical  analysis 

MIT.12:239;  PIB.09:026;  STA.06:043;  SYR.07:002 
Waveguides  -  Propagation 

MIT.12:239;  PIB.09:029 
Waveguides  -  Resonance 
NYU.  16:002 

Waveguides  -  Substitutes 
SCU.03:001,  002 

Waveguides  -  Wave  transmission 
CIT.02:012 

Wedges  -  Aerodynamic  characteristics 
RCS.01:002,  003,  005,  006 
Wedges  -  Drag 

RCS.01:002,  003,  006 
Wedges  -  Hypersonic  characteristics 
MDU. 11:018 

Welding  -  Physical  factors 

PUR. 06:004;  RPI.13:001,  002,  004 
Wind  tunnel  models  -  Hypersonic  characteristics 
PR1. 04:027 

Wind  tunnel  models  -  Supersonic  characteristics 
ROM. 02:004 

Wind  tunnel  nozzles  -  Boundary  layer 
TOR.01:007 

Wind  tunnel  nozzles  -  Performance 
TOR. 01:007 
Wind  tunnels 

see  also  Hypersonic  wind  tunnels;  Supersonic 
wind  tunnels 

Wind  tunnels  -  Equipment 

CAL. 05:009,  012;  NEL.02:001;  TEX.02.009 
Wings  -  Aerodynamic  characteristics 
NAT.0L001.  003;  PRI.12:005 
Wings  -  Boundary  layer 
C1T.05:008 

Wings  -  Configuration 
PIB. 05:014 
Wings  -  Elasticity 
ROM  .02:004 
Wings  -  Interference 

HltO. 04:015;  THM.03:003 
Wings  -  Lift 

P1H. 05.009,  012,  014 
Wings  -  Model  test  results 
ROM. 02:004 
Wings  -  Oscillation 

V1T.06  013,  014;  NAT.01  001,  003 
Wings  -  pressure  distribution 

I'IB.04  009.  010.  P1B.05  016 
Wings  •  Stresses 

NYU.05  005,  006 
Wings  -  Structural  analysis 
M  01.08  009 

Wings  -  Sui<ersunic  characteristics 

HH0.04  015;  M1T.06:013,  014.  1HB.05  010,  016 
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Wings  -  Transonic  characteristics 
CIT.05:008 
Wings  -  Yaw 

PSU. 01:008 

Wire  -  Internal  friction 
BR0.05:014 

Wurster’s  blue  ions  -  Resonance  absorption 
STA.16:001 
Wustite  -  Oxidation 
PRI.10:013 


X-ray  absorption  analysis 

COR. 07:023;  POM.01:010,  012 
X-ray  absorption  analysis  -  Applications 

HOR. 08:002;  1IT.08-.001;  NBS.18-.018; 

POM .01:005  ,  008,  009 
X-ray  diffraction  analysis 
POM. 01:010,  012 

X-ray  diffraction  analysis  -  Applications 

CAL.17-.001;  KAR.01:003-005,  009;  KAR.02-.003; 
PSU.08:012,  019,  026,  027,  034,  036;  POM. 01:005, 
009,  011 

X-ray  diffraction  analysis  -  Temperature  lactors 
W IS. 04:004,  005 
X-ray  microscopy 

see  also  Microradiography 
X-ray  microscopy  -  Applications 
KAR. 02:003 

X-ray  microscopy  -  Design 
NBS. 28:004 

X-ray  microscopy  -  Techniques 
KAR.01:009 

X-ray  photography  -  Applications 
ANT.02 .004-008 
X-ray  spectroscopy 
FLA.02:001 

X-ray  spectrum  -  Analysis 

COR.07:018;  NBS.18:018;  ROC.04-.008 
X-ray  spectrum  analyzers  -  Design 
IIT.08:001 

X-ray  spectrum  analyzers  -  Development 
UPP. 34:005,  016,  017 
X-ray  spectrum  analyzers  -  Equipment 
11T.04:006;  NBS.  18:018 
X-ray  spectrum  analyzers  -  Operation 
UPP. 04:017 
X-rays  -  Attenuation 

FLA. 02:001,  003 
X-rays  -  Energy 

COR. 07:017,  026 
X-rays  -  Intensity 

11T.04  006;  NBS.25:026;  POM.01:011 
X-rays  -  Measurements 

COR.07:023;  Fl-A.02:003;  NBS.25:026 
X-rays  -  Photochemical  effects 
ROC. 04:008 
X-rays  -  Production 
OSU.  10:001 
X-rays  -  Reflection 
COR. 07:019 
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X-rays  -  Scattering 

COR. 07:024;  COR.17:001;  POM.02:003,  004 
X-rays  -  Sources 
OSU, 10:001 

Xenon  lamps  -  Applications 
1NU. 01:002 

Xenon  iamps  -  Intensity 
INU. 01:001 

Xonotlite  -  Formation 
ANT.03:002 

Xylene  -  Electron  spin  resonance 
WAS.04:03l 


Yeasts  -  Enzymes 

HAR. 11:003,  013,  014 
Yttrium  iron  garnet  -  Anisotropy 
CAL.03:045 


Zinc  -  Absorption 
PUR.06:007 
Zinc  -  Band  structure 
COR.07:017 

Zinc  -  Biochemical  effects 

HAR.  11:002,  003,  005,  009,  012,  013,  015 
Zinc  -  Biological  significance 
HAR.  11:006 
Zinc  -  Bombardment 

FRA. 01:004,  005 
Zinc  -  Diffusion 

PUR.06:006 
Zinc  -  Metabolism 

HAR.  11:005,  009 
Zinc  -  Spectrum 

COR. 07:017 

Zinc  -  Ultrasonic  wave  attenuation 
BRO. 02:004;  BR0.09.002 
Zinc  -  Volumetric  analysis 
ILL. 16:003 

Zinc  -  X-ray  analysis 
COR.07:017 

Zinc  aiioys  -  Dislocations 
FRA. 05:005 

Zinc  crystals  -  Coatings 
COU.  14:005 
Zinc  crystals  -  Creep 
BRM.01-,001 

Zinc  crystals  -  Crystal  structure 
r'RA. 05:004 

Zinc  crystals  -  Dislocations 
FRA. 05:004,  005 
Zinc  crystals  -  Elasticity 

C1T.14:001;  M1T.12-.260 
Zinc  crystals  -  Electrochemistry 
POL.0 1:027 

Zinc  crystals  -  Impurities 
FRA.OS  004 


Zinc  crystals  -  Mechanical  properties 
COU.  14:005 

Zinc  crystals  -  Stresses 
C1T.03:004-008 

Zinc  crystals  -  Surface  properties 
POL. 01:024 

Zinc  crystals  -  Temperature  factors 
COU. 14:005 

Zinc  crystals  -  Tensile  properties 
COU.14;007 

Zinc  enzymes  -  Spectrographic  analysis 
HAR. 11:002,  012 

Zinc  ferrites  -  Antiferromagnetic  properties 
MIC. 11:006 

Zinc  ferrites  -  Cryogenics 
MIC. 11:005,  007 

Zinc  ferrites  -  Phase  studies 
MIC. 11:006 

Zinc  ferrites  -  Thermodynamic  properties 
MIC. 11:005-007 

Zinc  Isotopes  -  Bombardment 
WAS.08:019 

Zinc  Isotopes  -  Proton  production 
WAS. 03:008 

Zinc  oxides  -  Heating 
NOT.02:002 

Zinc  oxides  -  Sintering 
NOT.02:001,  002 

Zinc  phosphides  -  Bombardment 
FRA.01:004 

Zinc  sulfide  cyrstals  -  Growth 
PIB.  11:001 

Zinc  Sulfides  -  Dielectric  properties 
LOU.03:005 

Zinc  sulfides  -  Elasticity 
NBS.  24:005 

Zinc  sulfides  -  Electron  transitions 
MIT.  27:006 

Zinc  sulfides  -  Lattices 
NBS.  24:005 

Zinc  sulfides  -  Luminescence 
LOU.03:005 

Zinc  sulfides  -  Photoconductivity 

MIT. 27:006;  PIB.lhOOl 

Zinc  sulfides  -  Spectrographic  analysis 
FRE. 03:007 

Zinc  sulfides  -  Vaporization 
FRE.  03:007 

Zirconium  -  Adsorption 
COR. 08:010 

Zirconium  -  Combustion 
TEM. 01:017 

Zirconium  crystals  -  Hall  effect 

NAA. 02:004 

Zirconium  crystals  -  Magnetoresistance 
NAA.  02:004 

Zirconium  crystals  -  Purification 
CDC:03:007 

Zirconium  crystals  -  Resistivity 
NAA. 02:004 
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ALGEBRA 

Algebras: 

Lie  algebras 

CAL.09:009;  RIA.01:001 
Non- associative  algebras 
BCU.03:004;  YAL.06-.002 
Non-associative  rings  and  algebras;  Lie  Rings 
and  algebras 

BCU.03:001,  005;  CHI.18:003;  YAL.06:001, 
002 

Fields,  Rings: 

Valuations 

HAR.10:003 

Groups  and  Generalizations: 

Classical  groups,  linear  groups 
NOR. 07:003,  005 
Finite  groups 
BCU.03:003 

Group  theoretic  constructions,  free  groups, 
extensions 

CHI.08:009;  OSU.08:024 
Matrix  groups,  representations,  characters 
CAL.03:024 
Homological  algebra 

CHI. 08:008;  CHI.18:001,  002;  COU.22.002 
Linear  algebra: 

Eigenvalues  and  eigenvectors 

BCU.02:002,  003,  008,  010;  NCU.03.003- 
005 

Forms  and  transformations 
BCU.02: 004-006,  009 
Inequalities  for  matrices 
BCU.02:004-006 

Linear  equations,  matrix  inversion, 
determinants 
HAR.09:006;  NCU.04:043 
Matrices 

BCU.02.002,  009,  010;  CAL.09  007; 
COU.10:032,  033;  COR.05:074;  FRE.04:006; 
P1B. 09:020;  THM.03:002 
Miscellaneous  inequalities 
BCU.03.002 

Non-associative  Rings  and  Algebras: 

General 

WAS.02:031 

Polynomials: 

Algebraic  equations,  roots 
M1T.12:227 


FOUNDATIONS.  THEORY  OF  SETS,  LOGIC 

Applications  of  logic 
NEU. 01:015 

Logical  calculi,  many-valued,  modal 
COR. 05:065 


GEOMETRY 

Algebraic  Geometry: 

General  theory  of  varieties,  surfaces 
HAR.l 0:001,  002,  004 

Group  varieties,  Abelian,  equivalence  theories 
M1T.02:002;  NOR.02:005:  008 

Complex  Manifolds 
LAS.05:016 

Convex  Domains,  Distance  Geometries: 

Convex  sets  and  geometric  inequalities 
IAS.11:001;  MDU.01:004 
Distance  geometries 
MDU.01:004 
TTieory  of  games 
IAS.05:020 

Convex  Domains,  Integral  Geometry: 

Extremum  properties  and  geome'  ric  inequalities 
MDU.09:062 

Differential  Geometry: 

Classical  differential  geometry 
LEH.02:001 

Differential  geometry  in  the  large 
WAY.04:002,  004 
Vector  and  tensor  analysis 
WAY.04:001,  003 

Differential  Geometry,  Manifolds: 

Affine  connections 
PEN.11:001,  002 
Deformation,  rigidity 
LEH.02:003,  004 
Holonomy  groups 
PEN.11:002 
Motions  of  manifolds 

CAL.06:005;  MIT.02:004;  MIC.15:001 
Riemannian  manifolds 

LEH.02:002;  NOR.02:007 

Manifolds,  Connections: 

Riemannian  geometry 
MIC.  15:001 


MATHEMATICAL  ANALYSIS 

HEB.01:009;  NYU. 06:027 
Approximations  and  Expansions: 

Approximate  quadratures 
PEN.04:008 

Asymptotic  approximations  and  expansions 
HAR. 09:006 
Continued  fractions 
COL. 06:001 

Convergence,  rate  of  convergence 
HAR. 05:014,  015 

Degree  of  approximation,  best  approximation 
HAR. 05:003,  021 
Orthogonal  systems,  expansions 
WAS. 02:028-030 
Calculus  of  Variations: 

Applications 

MIS. 01  012.  PUR.  1 1:003 
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MATHEMATICAL  ANALYSIS  (cont’d) 

Multiple  integral  problems 
MIN.  18:002 

Difference  Equations,  Functional  Equations: 

Finite  differences  and  difference  equations 
CAL. 04:010;  MDU.09:063;  SCU.01-.002,  003, 
005,  006,  009 

Differential  Equations:  Ordinary 
Asymptotic  behavior  of  solutions 

MIC.  18:001;  MIS.01:013;  NOR.06:001; 
NYU.14:002;  PUR.10-.001,  002;  SCU.01-.009 
Asymptotic  properties  of  eigenfunctions  and  of 
eigenvalues 
SCU.01007 

Boundary  value  problems,  properties  of  eigen¬ 
functions 
SCU.01:004 

Boundary  value  problems,  spectra,  expansions 
in  eigenfunctions 

NCU.02:005;  NOR.06:002;  PRI.08:006,  007; 
PRI.  19:001,  002 

Equations  of  inllnite  order,  infinite  systems 
of  equations 
YAL.02:010 

Equations  with  a  small  parameter 
SCU. 01:004 

Existence  and  uniqueness 
JHU.09:006 

Linear  equations:  general  coefficients 
CAR. 04:017;  SCU.01:007,  008 
Linear  equations:  other  than  second  order 
MDU. 02:020 

Linear  equations:  second  order 

CAR. 04:014;  NYU.06:024;  NYU.14:001; 
PRI.06:006,  007;  PRI.  19:001,  002;  YAL.02:007 
Non-linear  oscillations 
CAR. 09:003 

Periodicity  and  almost  periodicity  of  solutions 
CAR.04:017 

Periodicity,  oscillations 

CAR.04:014;  MIS.01:0I3;  YAL.02:007 
Properties  of  eigenfunctions,  Sturm  theory 
CAR.09:002;  NOR.06:003 
Special  types 
JHU.09  004 

Differential  Equations:  Partial 
AMS.03:001 

Analytic  and  algebraic  theory  of  systems  of 
equations 
OSU. 14:001 
Approximate  methods 

HAM. 01:002:  HAM. 02: 005 -007;  HAM.03:001, 
002;  NCU. 02:005 
Approximation  of  solutions  • 

DUK.02  005 

Classification,  characteristics 
A  LA. 01:002;  MDU. 16:015 
Eigenfunctions,  spectra 
CAR. 04. 021 

Eigenvalues,  eigenfunctions 
CAL.02.009 


Differential  Equations:  Partial  (cont’d) 

Elliptic  equations,  boundary  value  problems 
CAL.02-,009;  CAR.09:004;  HAM.01:002; 

HAM. 02:005-007;  HAM.03-.001,  002; 

HAR. 05:014;  MDU.09:050;  NCU.02:008 
Elliptic  equations  of  higher  order 
HAR.05:020;  LAS.04:002 
Elliptic  second  order  equations 

CAL.  10: 001;  HAR.05:002;  JHU.09:007,  008; 
MDU.09:056,  057,  068;  NCU.02:008; 
NYU.06:023;  OSU. 14:001 
Elliptic  systems  of  equations 
JHU. 09.005;  MDU8:001 
Existence,  uniqueness,  stability,  general 
properties 

COR.05:079;  HAR.05:018;  MDU.20-.003 
First  order  equations 
MDU.09:063,  066 

General  second  order  linear  equations 
WAY.05:001-003 
General  theory 
MDU.09:064 

Hyperbolic  equations,  Cauchy  problem 

ALA.01:001,  002;  CAL.02:008;  CAL.10-.002; 
HAM. 02:007;  HAR.05:014,  015;  MDU.09:058, 
061,  063,  067;  MDU.20-.002;  TEN.01:003 
Hyperbolic  second  order  equations 

ALA. 01:001;  HAR.05:014,  017,  018; 
MDU.09:067;  MDU.20:001,  002 
Linear  equations  of  higher  order 
CAR. 09:002;  CRK.01:001 
Non-linear  equations,  special  types 

HAM. 02:008;  HAM.03:001,  002;  MDU.09:063; 
NCU. 02:009,  010;  STA.12:001 
Other  linear  and  quasi  linear  higher  order 
equations  and  systems 
COR.05-.079 
Parabolic  equations 

C  AL. 02:008;  HAM.02:007;  HAR.05.014 
Parabolic  second  order  equations  and  operators 
MDU.09:068;  YAL.02:009 
SchrOdinger  equation,  wave  equation 
A  LA. 01:002;  MDU.20:003,  004 
Fourier  Analysis: 

Convergence,  summabllity 
WAS.  02:033 
Fourier  integrals 
WAS. 02:034 
Fourier  series 

WAS. 02:032-035 
Functional  Analysis: 

Algebras  of  linear  operators,  representations 
of  groups  and  algebras 
CHI. 08:004;  YAL.02:0U 
Group  algebras,  representations  of  groups 
STA. 12:003 

Semigroups  of  linear  operators 
STA.  12:002 

Functions  of  Complex  Variables: 

Bounded  functions 
WAS.08:012 
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MATHEMATICAL  ANALYSIS  (cont’d) 

Complex  interpolation  and  approximation 
HAR.05-.008-008,  010,  012,  013,  018 
Conformal  mapping,  general 

BR0.01-.002,  005;  HAR.05:008,  Oil; 
HEB.01:007;  PEN.04:009 
Conformal  mapping,  special  problems 
CRK.01:004;  IAS.  10:001,  003 
Distribution  of  values,  Nevanlinna  theory 
COR.05:082 

Domains  of  holomorphy 
IAS.05:032 

Entire  functions,  functions  of  exponential  type 
DUK.02:004 
Foundations 
BR0.01:002 

Functions  of  several  complex  variables,  complex 
manifolds 

BCU.02:011;  IAS.05:015,  019,  027,  031,  032, 
034;  IAS.10:001,  002 
Generalizations 
US.04-.002 

Non-analytlc  functions,  polygenic  functions 
MAD.02:001 

Plurisubharmonic  functions 
IAS.05:032 
Power  series 
COR.05-.070 

Quasl-conformal  functions 
US.  10:003 

Rlemann  surfaces  and  functions  on  them 
BR0.01:002-005;  HAR.05-.004,  005,  022; 
US.05:021,  023;  US.10:002,  003 
Singularities 
WAS.08:012 
Zeros 

DUK.02-.004;  HAR.04:015;  NYU.  14:002 
Functions  of  Real  Variables: 

Discontinuous  functions 
CRK.02:002 
Inequalities 

PRF.01-.007,  012,  020,  022 
Modulus  of  continuity 
CRK.02:002 
One  real  variable 

R'.C. 01:003;  WAS.07:001 
Several  real  variables 

BCU.02-.007;  RUT.01:004 

Functions  of  Several  Complex  Variables,  Complex 
Manifolds: 

Kihlerian  manifolds 
WAY.04:003 

Harmonic  Functions,  Convex  Functions-. 

Biharmonic  and  polyharmonic  functions 
A  LA. 01:002,  003;  MDU.0W069 
Generalized  potentials,  capacity 
US.05-.026,  033;  SYR.01.023 
Harmonic  forms  and  integrals 
NOR.02.006 


Mathematical  Subject  Classification 


Harmonic  Functions,  Convex  Functions  (cont’d) 
Harmonic  function,  potential  theory 
US.05:018,  029;  ILL.06-.002,  004; 

MDU. 09:065;  NOR.02:006;  RUT.01:004,  005 
Integral  and  Integrodifferential  Equations: 

HEB. 01:005 

Equations  in  infinitely  many  variables 
WEI.  02:001 

Integrodifferential  equations 
MIT.  18:002 

Linear  integral  equations 

CAR.04:Oie,  020;  CAR.09:001;  MDU6:002; 
NCU. 02:008 

Non-linear  integral  equations 
MIT.12:229;  NCU.02:007 
Singular  Integral  equations 
COR. 05:071 

Special  integral  equations 
COR. 05:069;  MIN.02:006 
Integral  Transforms: 

Fourier-Stieltjes  transforms 

COR. 05:068;  NOR.09:001,  002;  RUT.01:006 
Functional  differentiation  and  integration 
MIT.  19:002 
General  transforms 
PUR. 02:003 
Hilbert  transforms 

CHL 06:009;  NOR.09:001 
Inversion  formulas,  self-reciprocal  functions 
COR. 05:081 

Laplace  and  Fourier  transforms 
COR.05:069;  PIB.09:025 
Other  transforms,  Hilbert,  Mellin,  Hankel 
PR1.06:008 

Integral  Transforms  and  Operational  Calculus: 
Convolution 

COR. 05:060;  PEN.04:006 
General  transforms 
MIN.  16:002 
Measure,  Integration: 

WAY.03:002 

Abstract  integration  theory,  somas 
WAY. 03:001 
Area,  length 

PR*\01:010,  011,  013-019,  021,  023; 

PUR. 11:001-003 
Lane  integral 
IIT.  17:001 

Stieltjes  and  Lebesque  integrals 
HT.17:001;  M1T.12:  48 
Potential  Theory: 

Capacity,  transfinite  (Lameter 
RUT.01-.00i 
Classical  theory 
HAR. 05:019 
Generalized  potentials 

US.05:026,  033;  SYR.01:023 
Harmonic  functions,  potential  theory 
RUT.01:005 

Sequences,  Series,  &immability: 

Convergence  and  summability 
HEB  .01:008 


>  1089  * 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Mathematical  Subject  Classification 


MATHEMATICAL  ANALYSIS  (cont'd) 

Special  sequences  and  series  moments 
TRI.01-.003,  004 

Tauberlan  theorems 
HEB.01:001 
Special  Functions: 

Bessel  functions 
NYU.  14:002 

Functions  defined  by  definite  Integrals, 

differential  and  integral  equations,  infinite 
series 

PUR.  10:002;  TRI.01-.003,  004 

Hypergeometrlc  functions  and  generalizations 
MID. 01:002;  NYU. 06:025,  026 

Polynomials  as  functions,  orthogonal  polynomials 
MIT.12:229;  WAS.02:027 

Special  polynomials 
ALA.01:004 

Trigonometric  Series  and  Integrals: 

Convergence,  summability 
CRK.02:003;  WAS.02:033 

Double  and  multiple  series 
RUT.01:003 

Fourier  analysis:  Double  and  multiple  series 
and  integrals 
M1T.19:001 

Fourier  coefficients,  degree  of  approximation 
CRK.01-.003;  CRK.02:001;  MUF.03:005,  006, 
008;  PUR. 02:002 

Trigonometric  polynomials,  Fourier  analysis 
COR. 05:064;  FEN.04-.007 


NUMERICAL  ANALYSIS 

Computing  Machines: 

COR. 05:066-  DUK.04:002,  003 

Digital  computers  coding  and  programming 
DUK. 04.001,  004,  005 
Numerical  Methods: 

DUK.04:001,  003 

General  mathematical  methods,  iteration 
DUK. 04:006 

Interpolation,  smoothing,  least  squares,  curve 
fitting,  approximation  of  functions 
COU.  10.027;  STA.06:058 

Linear  equations,  determinants,  matrices 
NCU.03.004 

Linear  inequalities,  linear  programming 
MIS. 01:01 1 

Ordinary  differential  equations 
MID. 01:001 

Partial  differential  equations 

CAL.02  008,  DUK.02:006;  NBS.  10.002, 
NCU. 02:006;  PIB.  13:002 

Tables 

THM.03  006 


OTHER  APPLICATIONS  OF  MATHEMATICS 

Information  and  Communication  Theory 

COR.05:077;  MIT.  12: 193,  200;  NCU.04:049 
Programming,  Resource  Allocation,  Games: 

Games 

CAR. 04:015;  MDU.02:020;  NEU.01:018; 

STA. 06:044,  057 

Linear  and  non-linear  programming,  scheduling 
MIS.OLCll 


PHYSICAL  APPLICATIONS  OF  MATHEMATICS 

Classical  Thermodynamics,  Heat  Transfer: 

Heat  and  mass  transfer 

MDU. 08:007;  RPI.13:005;  RR1.02:001,  002, 
004,  005 

Elasticity,  Plasticity: 

Beams  and  rods 
RPI.07:004,  005 
Elasticity:  general  theorems 

MDU. 09:055,  065;  WAS.02-.026 
Finite  deformation 
NYU. 13:002 

Plane  stress  and  strain 

NYU.13:001;  RPI.07-.007;  RPI.16:001 
Plasticity,  creep 

MIT.05:004;  PIB.13:001,  003;  STA.13-.001, 
002 

Plates,  shells  and  membranes 

CRK.01.002,  003;  MDU.09:054,  059; 

MIC. 18:001-004;  M1N.14-.002;  NBS.11-.004; 
SYR. 08:002-005 
Stability,  buckling,  failure 
MIN. 14:001;  STA.13:001 
Thermo-mechanics 
MIC.  18:004 

Three-dimensional  problems 
CAR.04-.022;  NBS.35:001 
Torsion  and  bending 

MIC. 15:005;  NBS.35:002 
Vibrations,  structural  analysis 
MDU.0r:059;  RPI.07-.006 
Visco-elar  deity 
RR1  01:007 

Fluid  Mechanics,  Acoustics: 

Acoustics 

CAR. 04:023 
Airfoil  theory 
M1N.05  002 

Boundary  layer  theory 

BRO. 10:002,  NBS.35.006,  PR1.04:016-021; 
STA. 04:002-004 

Compressible  fluids:  general  theory 
MDU. 11:024,  030;  MDU. 19:001,  003: 

MDU. 21:001,  RCS.0L004,  RP1. 14:003 
Compressible  fluids:  linearized  theory 
MDU. 11:016 

Compressible  fluids  subsonic  flow 
RCS.01  001.  003.  006 
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PHYSICAL  APPLICATIONS  OF  MATHEMATICS  (cont’d) 

Compressible  fluids:  supersonic  and  hypersonic 
flow 

BRO. 04:015;  BR0.10:001,  003,  004; 
POT.01:005,  008;  RCS.01:003;  VP1.02:010, 
011 

Compressible  fluids:  transonic  flow 

BR0.04:013,  017,  018;  MIN.05:002,  003; 
NBS.35:006;  POT.01:001,  004,  006,  007,  009; 
RCS.01:002,  005 
Foundations 

PRI.04:029;  PRI.16:001 
Free  surface  flows,  water  waves,  jets,  wakes 
NBS.  35:003 

Incompressible  fluids:  general  theory 

PRI.  12:005,  006;  RP1. 14:001,  002,  004-006 
Magnetohydro-  and  aerodynamics,  Ionized  gas 
flow 

COR.12-.014;  MDU.11.021;  MDU.19-.004,  005; 
MDU.21:002 
Magnetohydrodynamics 
MDU.1L023 
Non- Newtonian  fluids 
MIN.  19:001,  002 
Shock  waves 

MDU.08.008,  012,  014;  MDU.11:026; 

MDU.  19:002;  POT.01.002,  003,  010 
Stability  of  flow 
PEN.G2:002 
Turbulence 

NBS.  35:006;  NYU.15:003 
Viscous  fluids 

BR0.05-.011;  BR0.06-.002-004,  007; 
NBS.35-.004,  005;  PR1.04:028 
Mechanics  of  Particles  and  Systems: 

Statics 

WAS.08.012 

Optics,  Electromagnetic  Theory,  Circuits: 

Circuits,  networks 

M1T.12:169,  185,  192,  201,  202,  204,  213, 
222,  235,  248,  261,  262 
Electromagnetic  theory:  general 
M1T.12:160 
Electron  optics 

M1T.12:188,  264 
Technical  applications 
MIT.  12: 176 
Quantum  Mechanics: 

Atomic  and  nuclear  physics 

PAR.01:001-00'i;  PAR.02: 00 1-004; 

WAS. 08:001 
Elementary  particles 

STL.01  006;  SYR.04:024 
General  theory 

MDU.13  012:  MDU. 16:014;  SYR.04:016,  017; 
WAS.03  007:  WAS. 08:006,  024 
Molecular  physics 
MDU.  13:025 
Quantum  field  theory 

MDU. 13:021;  MDU.  16:001-013.  017-019; 
STA.03.043;  WAS.03  006 


Mathematical  Subject  Classification 


Quantum  Mechanics  (cont'd) 

Quantum  mechanics  of  many-body  systems 
NYU.  15:004 
Relativity: 

General  relativity 

STA.17:001;  SYR.04;015,  019,  022,  023,  025, 
027-029 

Statistical  Thermodynamics  and  Mechanics: 

Gases 

COR.05-.072;  MDU.11:025;  SYR.04:021 
Kinetic  theory  of  gases 
NBS.  35:007 

Quantum  statistical  mechanics 

MDU.02:019;  MDU.13:007;  MDU.17:001; 
NYU. 15:001,  002;  SYR.04-.018 
Solids,  crystals 

MDU.13:011,  014,  020,  022-024;  MDU.17:002 
Statistical  mechanics:  general 
NBS.37:001 
Structure  of  Matter: 

Solid  state 

MDU.02:021-024;  MDU.04:OO3;  MDU.13:024; 
WAS. 03:014 


PROBABILITY 

Applications 

HAR.03:028;  MIT.12:231,  242 
Distributions 

COU.06:026;  IOW.04:001;  NCU.05.024 
Foundations 

CAR.04.016;  COU.06:028 
Generalized  random  variables 
ORS.OLOOl 
Limit  theorems 

COR.05:076,  080;  NCU.05:024 
Markov  processes 

COU.06-.023,  029;  COR.05:080;  MIT.  12:242; 
MUF. 02:001 -005;  MIN.02:003;  SYR.01-.017- 
025 

Other  special  processes 

COR.05-.080;  PRI.19:003 
Random  variables 
M1N.02:003 

Random  walks,  Brownian  motion 

MDU. 13:010,  013;  PR1.19:004 
Special  processes,  random  walks 

FRE. 04:001;  1LL.06:002,  003;  M1T.12:231,  242 
Stationary  processes 
M1N.02:005 

Stochastic  processes:  general  theory 

MIN.02:004,  007;  ORS.01:002;  STA.06:052; 
SYR. 09:001,  002 


STATISTICS 

Applications 

NCU. 04:039 
Decision  theory 

COR. 13  014-016:  STA.06  045,  057 
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Mathematical  Subject  Classification 


STATISTICS  (cont'd) 

Design  and  analysis  of  experiments 

COR.05:073;  NCU.04:033,  035,  041,  046-048, 
051-054;  NCU.06:001-003 
Distributions  of  statistical  functions 

COR. 05:078;  10W.04:002;  NCU.04:050; 

NCU. 05:025;  NOR.08:002 
Estimation  theory  (parametric  case) 

MIS.01:010,  016;  NCU.04:033,  039,  042,  050; 
NOR.08:001 

Multistage  decision  procedures,  sequential  analysis 
COR.13:013,  017;  COU.06:027 
Multivariate  analysis 

NCU.04:033,  036,  038-040,  044,  045,  055; 
NCU.06:002,  003 

Non-parametric  methods  and  order  statistics 
NCU.04:039,  050;  NCU.05:023,  025 
Order  statistics 

MIS.01-.015 

Statistical  engineering,  quality  control 
COU.06:024,  025 

Testing  of  hypotheses  (parametric  case) 

MIS.01:010;  NCU.04:034,  036,  037,  056; 
NCU.05:022 


THEORY  OF  NUMBERS 

Theory  of  Numbers:  Analytic 

Zeta  function,  L-function,  Dirichlet  series 
COR.05:061,  062,  067 
Theory  of  Numbers:  General 
CHI.19:001 

Diophantine  equations 

MIT.  18:001 


TOPOLOGICAL  ALGEBRAIC  STRUCTURES 

Functional  Analysis: 

Commutative  algebras 
MIN.16:001 
Infinite  matrices 
COR.05:074 

Lie  Groups  and  Algebras: 

Lie  groups 

IAS.05.014,  024;  JHU.08:002 
Miscellaneous  Topological  Algebra: 
Topological  lattices 

LSU.01:004 

Topological  semi-groups 

LSll.01:002,  004-007,  009,  010 
Topological  Groups: 

Semigroups  and  other  generalizations 
LSU. 01:003 

Topological  Groups  and  Lie  Theory: 
Algebraic  Lie  theory 
CHI.08:005 

Groups  of  transformations 

JHU.08:004,  005;  PEN.03-.005-007 


Topological  Groups  and  Lie  Theory:  (cont'd) 

Lie  algebras  of  groups,  exponential  mapping 
CAL.09:006 
Lie  groups 
LSU.01:008 

Lie  groups,  real  or  complex  fields 
IAS.05:017,  022 
Lie  theory:  general  fields 
NOR. 07:001,  002,  004 
Representations,  group  algebras 

CAL.09:011;  IAS.05:022;  JHU.08:003,  006 
Topological  Vector  Spaces,  Functional  Analysis: 

Algebras  of  linear  operators,  representations  of 
groups  and  algebras 
VRU.02:003;  YAL.02:011 
Applications  of  functional  analysis;  analysis  of 
differential  and  integral  operators 
MDU.01:009 
Banach  spaces 

HEB.01-.002,  004,  006;  MDU.01:003 
Function  spaces:  general 
MDU  .01:007 
General 

IAS.05:025 

Group  algebras,  representations  of  groups 
STA.  12:003 

Groups  and  semi-groups  of  linear  operators 
YAL.02-.008;  YAL.07:001 
Hilbert  spaces 

EMM.01:001;  PRF.02:004,  005 
Infinite  matrices 
PRF.02:010 
Linear  operators 

EMM.01:001;  PRF.02.004 
Non-linear  operators 
HEB.01:003 
Normed  vector  spaces 
HEB.01:006 
Ordered  vector  spaces 
IAS.05:025 

Partially  ordered  vector  spaces 
MDU.01:002,  005;  PRF.02:008 
Rings  of  operators,  group  algebras,  abstract 

topological  algebras  and  their  representations 
CAL.09-.007 

Semi-groups  of  linear  operators 
STA.12-.002 

Single  linear  operators 

PRF.02:006-009;  PUR.02-.005;  VRU.02:001, 
003,  008 

Spaces  of  analytic  functions 
MIT.  19:003,  004 
Spaces  of  continuous  functions 
MDU. 01 -.008 
Special  function  spaces 
WAS.02:035 
Spectral  theory 

PUR.02:004,  006 
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Mathematical  Subject  Classification 


TOPOLOGY 

Differential  Topology 
IAS.05:030 
Topology:  Algebraic 
CHI.08:007 

Cohomology  classes  on  manifolds 
CAL.09:010 
Fiber  bundles 
CHI.08:008 

Fiber  bundles,  individual  tangent  bundles 
CAL.09:008 

Fiber  spaces,  fiber  bundles 

CHI.08:010,  Oil;  WAY.06:002 
Fiber  spaces,  fiber  bundles,  covering  spaces 
MIT.02:003 
Fixed  point  theorems 

ILL.05-.004;  IAS.05:028;  MUF.01:008 
Group  spaces  and  H-spaces 
CHI.08:010,  Oil 

Groups  of  transformations,  fixed  point  theorems 
VRU.02-.004,  007 
Homology  and  cohomology 

CAL.09:001  -004,  007,  C08;  COR.05:063; 
IAS.05-.028;  MIT.02:002;  MIC.  15:002; 
PRI.18:001-007;  VRU.02:005 
Homotopy 

COU. 22:001;  NOR.02:0Q3;  PRI.18.009-011 
Homotopy  theory  of  mappings 
COR.05:083;  PRI.18:003,  004 
Local  homology,  generalized  manifolds 
WAY.06:001 
Manifolds 

IAS.05-.028;  MIT.02:004 


Topology:  Algebraic  (cont'd) 

Sheaves 

PRI.18:008-013;  VRU.02:005 
Topology  of  group  spaces  and  H-spaces 
IAS.05:028 

Transformations  and  special  mappings 

ILL.05-.004;  MIC.15:003,  004;  VRU.02:007 
Topology:  General 

Applications  to  analysis 

IAS.05:029;  VRU.01:003,  OOfl;  VRU.02:004, 
008 

Fixed  point  properties 
MDU .01:002,  005 

Foundations,  topological  spaces,  abstract 
theory,  limits  and  generalized  limits 
MDU. 01:008,  007;  MUF.01:007 
Metric  and  uniform  spaces 

MDU.01:008;  MIS.01:014;  PEN.03:003; 
VRU.02:002,  004,  008 
Point  set  theory 
MIS.01.014 

Point  set  theory:  Classes  of  mappings 
VRU. 01:001,  004,  008 

Point  set  theory:  Groups  of  transformations, 
fixed  point  theorems 
VRU. 02:004 

Point  set  theory:  Upper  semi-continuous  de¬ 
compositions,  flnite-to-one  mappings 
MUF.01:009 

Sets  on  a  line  and  in  Euclidean  space 
NOR.02:004 
Topological  dynamics 
PEN.03:003,  004 

Topology  of  point  sets,  curves,  cootlnua 

NOR. 02:004;  PRF.01:008,  009;  VRU.01:002, 
005 
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ACR. 01:001-004 

1 

BCU.01:001-005 

44-45 

BCU.02:002-011 

42-44 

AER  OF 009 

2 

AER.02:012-014 

2 

BEL.01:003-004 

35 

AER. 03:004-006 

3 

AER. 06-001-003 

3-4 

BIR.OliOOl 

41 

AER.07:001-002 

4 

AER. 08:001-005 

4-5 

BJ0.01-.006-007 

35-36 

AER. 09:001 

5 

AER. 10:001 

6 

BJR. 01:001 

36 

AER.11:001-006 

6-7 

AER.12. 001-002 

8 

BMB. 02:005-008 

63-64 

AER.  13:001-002 

8 

BMP. 04:001 

64 

AIP.01:001 

14 

BOS.02-.009-012 

36-37 

AIR.01:00 1-009 

9-11 

BOS. 03:004-006 

37-38 

BCS. 04:001 

36 

ALA. 01:001-004 

11 

/ 

BRI.01:005-008 

41 

ALF. 02:001  -004 

12 

ALF.03.001-003 

13 

BRM.01-.001 

35 

AMF.02:003 

14 

BR0.01:002-005 

46-47 

BR0.02:002-008 

47-48 

AMS. 03:001 

14 

BR0.04:013-018 

51-52 

AMS.  04:001 

15 

BRC.05:010-017 

53-54 

AMS. 05:001 

15 

PRO.0C:002-007 

54-56 

BR0.08-.004-005 

56 

ANS.01 -.003-007 

8-9 

BR0.09-.001-005 

49-50 

BR0.10:001-004 

50-51 

ANT.02:004-008 

16-17 

BRO.  11:001 

56 

A  NT. 03:001  -Oil 

17-20 

BR0.12:001-006 

57-58 

BRO.  13:001  -003 

58-59 

APS. 01 :001 

15 

BR0.14:001 

59 

BR0.15:001  -004 

59-60 

ARA.01.001  -003 

13-14 

BR0.16:001-005 

60-61 

BRO. 17:001 

61 

ARD.01-.006-C09 

20 

BRU. 01:001-008 

38-40 

ARK. 01:010-014 

21-22 

ARK. 02:002 

22 

BUR.91:001  -006 

62-63 

ASM. 02:001 

15 

CA1.. 02:008-009 

80 

CAL. 03:009-054 

85-96 

ATE, 01:010-014 

22-23 

CAL. 04:005-016 

97-100 

CAL. 05:003-012 

103-106 

ATH.  01.001 

24 

CAL.  06:036-039 

106-107 

C  AL. 07:001  -008 

77-79 

ATI. .01:002 

24 

CAL. 08:001 

79 

ATI  .02:001 

24 

CAL. 09:001-011 

80-83 

CAL.  10:001 -002 

84 

AVC.  01. 001-010 

25-27 

CAL.  11:001 -002 

96-97 

CAL. 12:001 

97 

RAN. 01:005-006 

28 

CA1..13 :001-0o7 

100-102 

CAL.  1 4:001 

102 

BAT. 01 .002-003 

28 

CAL.  15:001 

102 

HAT. 02:001  -005 

29-30 

CA1  ,1G  001-003 

103 

ll.AT.03  001  -004 

30-31 

CAL.  17  001 

107 

CA1  .18  001-003 

107-108 

BAY  01  001-012 


31-3-1 
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CAR.04:014-023 
CAR. 07:002 
CAR.08C05-010 
CAR.09:001-004 

CAT.02:002 

CAT.03:001 

CDC. 03:001-007 

CEX.01-.001 

CGT.01:001 

CHI. 03:009-024 
CHI.04:003-010 
CHI.06:009 
CHI.08:004-01 1 
CHI.  10:007-008 
CHI. 11:010-011 
CHI.12:027-054 
CHI. 13:008-016 
CHI. 15:009-014 
CHI. 16:001 -002 
CHI.  17:001 
CHI.  18:001-003 
CHI. 19:001 
CHI.  20:001-004 

CIN.02:002 
CIN. 04:001 

CIP. 01:001-002 

CIT.02:005-015 
CIT.03:004-008 
C1T.04.003-005 
CIT.05:008-009 
CIT.  06:005-006 
CIT.07:033-037 
C1T. 08:009-010 
C1T. 09:007-010 
C1T.  13:001-004 
CIT. 14:001  -004 
CIT.  15:00 1-009 

C  LA. 04:004 -006 
CLA.05:00 1-003 
CLA. 06:001  -002 
CI.A.07:001 

C  1.11.01:001 

CME  01  001 

COA.01 :005-009 
COA.02  002-003 
COA.03  001-004 
COA.04  001 
COA.05  001-002 

CO1..01  004 


Page  no. 

Code  no. 

Page  no. 

110-113 

COL. 02:006-011 

141-143 

114 

COL. 05:001 

143 

115 

•  COL. 06:001 

143 

113-114 

COP.01:001-005 

166-167 

115 

116 

COR. 01:013-015 

173 

COR.02:004-010 

177-178 

116-117 

COR. 05:060-082 

179-184 

COR.07-,017-027 

184-186 

165 

COR.08:007-02l 

187-191 

COR. 12:006-018 

191-195 

166 

COR. 13:013-017 

195-136 

COR. 14:001 -008 

173-175 

118-122 

COR. 15:001-004 

175-176 

122-124 

COR. 16:001 

176 

124 

COR. 17:001 -002 

191 

125-127 

127-128 

COU. 02:023-038 

144-148 

128 

COU  .03:016 

154 

128-135 

COU. 04:003 

154 

137-138 

COU. 06:023-020 

155-156 

139-140 

COU. 08:002 

157 

118 

COU. 10:018-036 

157-162 

124 

COU. 13-004-007 

162-163 

127 

COU. 14:005-008 

163-164 

127 

COU. 15:003 

164 

136 

COU. 17:005-007 

164-165 

COU. 18:001 

143 

141 

COU. 19  001-012 

148-151 

140 

COU. 20:001-009 

152-153 

COU.  2 1:00 1-004 

154-155 

165 

COU.22:001-00? 

156-157 

65-67 

CRK..01:001-004 

168 

68-69 

CRK. 02:001-003 

169 

69-70 

70 

CUP.01-.001 

110 

70-71 

71-72 

CWC. 01:001-002 

196-197 

73 

73-74 

DEL. 01:006-007 

198 

67-68 

DEl,.02:001 

196 

74-75 

75-77 

DET.01 :003-008 

198-193 

108-109 

DOC.01 :001  -012 

200-202 

109 

110 

DTM.01001 

198 

110 

DUB.01:001-002 

202 

116 

Dl'K. 02:004-006 

203 

141 

DLK.03  071  -094 

205-211 

Dl’K. 04:001 -006 

203-204 

170-171 

DL'K. 05:001  -010 

211-214 

171-172 

169-170 

EMM.  01: 001 

215 

172 

172 

ESC.02  001-006 

215-216 

141 

EXP.Oi  002 

216 
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FEA.01:001-007 

217-218 

HAR.07:054-055 

256 

HAR.08:001-002 

240 

FLA.01:006-013 

*  218-220 

HAR.09-.001-006 

247-249 

FLA.02:001-004 

221 

HAR. 10:001 -004 

254-255 

HAR. 11.001-015 

256-260 

FLU  02:001-002 

221 

HEB. 01:001-009 

261-262 

FOD.01-.001-002 

222 

HEB. 02.001-006 

263-264 

FOR.01:002 

222 

HER.03:001 

265 

FPS.01:001 

223 

HIL. 01:001 

265 

FPS.  02:001 

223 

HOR.03:001 

265 

FRA.01:004-010 

223-225 

HOR.04:001-004 

266-267 

FRA.05. 003-005 

225-226 

HOR.05.001-004 

267-268 

FRA. 06:001-002 

226 

HOR. 06:001-003 

268 

FRA.07:001-004 

226-227 

FRA.08:001 

228 

HRH. 01:001-002 

264 

FRE. 03:004-008 

230-231 

IAS.04.002 

301 

FRE. 04:001-012 

228-230 

IAS. 05:014-034 

302-307 

IAS.10: 001-003 

307 

FRU. 01:001-003 

232 

IAS.  11:001 

307 

FSLOl.Oul 

218 

IEN.01.001-003 

311-312 

IEN.02:001-008 

312-314 

GDC. 01:001 

234 

OT.03:002 

269 

GEB. 01:001-003 

233-234 

IIT.04:006 

269 

IIT.05:002-003 

275 

GEN. 02:001 

234 

IIT.06:003-005 

276-277 

GEN.03:001 

234 

UT.07:002 

277 

IIT.08:001 

269 

GEO. 01:003-004 

235 

UT.09:001-004 

269-270 

GEO. 02:003 

236 

UT.10:001-006 

271-272 

nT.  11:001 

272 

GIT.02-.002 

236 

IIT.12  001-004 

273 

GIT.03:002-004 

236-237 

IIT.13:001-002 

274 

UT.14:001-002 

274 

GMH.01:001-002 

233 

IIT.15:001 

275 

UT.16-.001 

275 

GNV. 01:001 

235 

1IT.17:001 

276 

UT.  18:001 

276 

GOT.02:00I 

237 

GOT.03.001-002 

237 

ILL. 02:004-011 

278-280 

GOT.04:001 

238 

ILL. 03:002-004 

280 

ILL. 05:004-005 

283-284 

GRC.  01:001-002 

234-235 

ILL. 06:002-004 

284 

GRC. 02:001 

235 

ILL. 07:003-009 

284-286 

1LL.08:008-019 

288-291 

GTU.01  001 

236 

ILL.09:005 

292 

ILL.  10:002 

292 

HAM. 01.002 

239 

ILL. 11:011-016 

292-293 

11AM.02  005-008 

239-240 

ILL.  12:005-008 

293-294 

HAM. 03:001-002 

239 

ILL.  13:003-004 

294-295 

ILL. 14:005-013 

295-297 

HAP. 03:014-034 

241-247 

ILL. 16:001-004 

281-282 

11.411.04:015 

249 

Il.L.  17:001-006 

282-283 

11AH. 05  002  022 

249-254 

ILL.  18:001-002 

286-287 

UAH. 06  017 

255 

ILL.  19:001 -006 

287-288 
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ILL. 20:001 -004 

298-299 

LIE. 05:001 

346 

ILL.21-.001-005 

299-300 

LIE.06:C01 

348 

INN.02:002 

301 

LIT.01:002-003 

349 

LIT.02:001 

349 

INT.01-.005-007 

308-309 

INT.02:001 

306 

LOC. 01:003  -005 

350 

INT.03:001-007 

309-310 

LON.01:001-002 

350-351 

INU.01:001-002 

301 

LON.  02: 001 

351 

IOW. 03:001 

311 

LOU. 01:005-007 

353-354 

IOW. 04:001-002 

311 

LOU.02:001 

354 

LOU.03:001-005 

354-355 

IQS.01.001 

306 

LOV. 01:001 

356 

IRS.01-.001 

301 

LOV. 02:001 -005 

356-357 

ISG.01:002 

277 

LSU.01:002-010 

351-353 

IST.01-.014-026 

314-317 

LY0.01-.001-003 

358 

IST.02:001-002 

317 

MAD.01:001-015 

361-364 

JHU.04:008-009 

319 

MAD. 02:001 

364 

JHU. 05:002-007 

319-320 

JHU.06:007-010 

320-321 

MAR. 02:001 -002 

364-365 

JHU. 06:002-006 

322 

JHU. 09:004-006 

323-324 

MAS.01:002-003 

463-464 

JHU. 11:002 

325 

JHU. 12:002-003 

326 

MAU. 01:002 

464 

JHU. 13:002-014 

326-329 

JHU.  16:003-004 

329 

MDU.01:002-009 

365-366 

JHU. 17:002-005 

329-330 

MDU.02:016-026 

367-369 

JHU. 18:002-006 

330-331 

MDU. 03:025-048 

370-375 

JHU. 19: 004-009 

331-333 

MDU. 04:002-005 

375-376 

JHU. 20:001 

324 

MDU.07:009 

382 

JHU. 21:001-002 

325 

MDU.08:007-014 

382-384 

JHU.  22- 001 

325 

MDU. 09:054-069 

364-388 

MDU.10:007-015 

388-390 

KAR.01.002-010 

334-335 

MDU.  11:016-030 

390-393 

KAR.02:001-003 

336 

MDU.  12:006-01 5 

393-395 

KAR.03:001 

336 

MDU.  13:007-027 

396-400 

KAR.04:001-004 

336-337 

MDU.15:002-011 

404-407 

MDU.  18:001 -005 

401-402 

KEN.01:001-003 

336-339 

MDU.  19:001 -005 

402-403 

KEN.02:001-005 

339-340 

MDU. 20:001  -005 

403-404 

MDU.21:001-002 

404 

KSU.0L  00 1-003 

338 

MED.02:001-003 

465 

LAD.01 .001-002 

348 

MED.03.001-003 

466 

LAV.01016-021 

342-343 

MGH. 01:001 

407 

LAV. 02:001 

343 

MGH. 02:001 -006 

407-409 

LEH.01  003-005 

344-345 

MIC. 04:002 

475 

L  EH. 02. 00 1  -004 

343-344 

M’C. 05:004 

475 

MIC. C6. 005-008 

475-476 

LEY. 02:001-007 

345-340 

MIC. 07:002 

476 

MIC. 08:002-005 

476-477 

I .IE. 03  001-002 

346 

MIC.  09:002-003 

477-478 

UE.04  001-004 

347 

MIC.  11:002-007 

478-47P 
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MIC. 12:002-005 

479-480 

MIT.29:001 

426 

.\\ /'/.  V-  . 

MIC.  14.001 

472 

MIT.  30: 00 1-014 

459-463 

• 

MIC. 15:001-005 

472-473 

MIC. 16:001 

473 

MMU.01:016 

359 

MIC. 17:001-003 

4»7> 

MMU.02.001-007 

359-360 

MIC. 18:001-004 

480-481 

MIC. 19:001 

481 

MOD.OLOOl 

498 

MIC. 20:001 

481 

MIC. 21:001-006 

482-483 

MOR.01:001 

498 

M1D.01  001-002 

483 

MPP.01:002-003 

464 

• 

M1H. 01:001 

485 

MPS.03:001 

465 

MIL.  01 :001 

483 

MHT.01:001 

365 

-V  .  -\ 

MIL. 02:001  -002 

484 

M1L.03.001-003 

484-485 

MSU.01 :001 

470 

MIL. 04:001 

485 

HsU.02:001-004 

471 

• 

MIN. 02:003-007 

486 

MUF01:007-009 

466-467 

MIN.03: 002 

487 

MUF.32:001-005 

467-468 

• 

MIN. 05:002-003 

487 

MUF.03:001-008 

468-469 

v.y.' 

MIN. 07:010-017 

488-490 

..**  ./ . 

MIN.09.011-012 

492 

MU0.01  -.002-004 

470 

MIN. 12:011-016 

493-495 

MIN. 13:002-003 

495 

MZH. 01:001 

498 

• 

MIN. 14:001 -002 

487-488 

MZH. 02:001 

499 

MIN.  15:001 

488 

MIN.  16.001 -002 

488 

NAA. 01:007 

537 

MIN. 17:001-003 

490-491 

NAA.02:001-006 

537-538 

M1N.18. 001-002 

491 

NAA. 03:001 -004 

539 

MIN. 19:001  -002 

491-492 

NAA.04-,001 

540 

MIN. 20:001-003 

492-493 

NAA.05:001-005 

540 

MIN. 21:001 

493 

NAA.  06:001 

541 

• 

MIN. 22:001  -002 

495-596 

MIN. 23:001 

496 

NAT.01-.001-003 

500 

NAT.02:001 

500 

%*-.*•*  . 

M1S.01:010-016 

496-498 

NBS.04:004 

501 

M1T.02  002-004 

409-410 

NBS.06:005 

501 

MlT.05:003-005 

414-415 

NBS.07:017-019 

501-502 

•  ■  1m 

MIT. 06:01 3-01 5 

418 

NBS.  10:002 

505 

• 

MIT. 07:003 

418 

NBS.l  1:004 

505 

MIT. 08:070-077 

419-421 

NBS.  14:004 

505 

MIT.12:146-208 

427-459 

NBS.18:017-018 

507-508 

'  •*.  •' 

M1T.13:001 

410 

NBS.20:004-005 

509 

MIT. 14:001 

411 

NBS.2L020-024 

509-510 

MIT.  15:001 

411 

NBS. 24:004-005 

510-511 

M1T.1S  001-003 

411-412 

NBS. 25:026-028 

511-512 

MIT. 17  001-002 

412 

NBS.26:004 

512 

• 

MIT.  1 8:001  -002 

412-413 

NBS. 27:002 

512 

MIT.  19  001-004 

413-414 

NBS. 29:001 

501 

MIT. 20  001 

415 

NBS.30:001  -002 

502 

M  IT.  2 1  001 

415 

NBS.31-,001-002 

503 

M1T.22  001-004 

416 

NBS.  3  2 : 00 1 

503 

MIT. 23  01  1-002 

417 

NBS.33  00I  -005 

503-504 

.*  V 

MIT. 24  001 

417 

NBS.34:OOI 

505 

M1T.25:001 

419 

NBS. 35:001  -007 

506-507 

• 

MIT.26  001 

419 

NBS.  36  00 1-004 

508-509 

V.1T.  27:001 -017 

421-425 

NBS. 37:001  -002 

512 

M1T.28  001-003 

426 

NBS. 36:001  -002 

513 
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NBS.39:001 

5x3 

ODI. 01:002-003 

565 

NBS.40:001-003 

513-514 

ODI.03:001 

565 

NBS.41:001 

514 

NBS.42:001-002 

515 

OHU.0-1-.001-0G4 

576 

NBS.43:001 

515 

OKA.Ol '.003-006 

576-577 

NCS.01:001-002 

542 

OKA. 02:003-004 

578 

OKA. 04:001 -003 

578-579 

NCU. 01:009-020 

542-545 

NCU.02:005-010 

545-546 

OKU. 02:001 

579 

NCU.03-.003-005 

546-547 

NCU.04-,033-056 

547-553 

ORS. 01:001-002 

579 

NCU.05:022-025 

553-554 

NCU. 06:001-003 

554-555 

OSL. 01:001 

580 

NEC. 01:001 

517 

OSU. 03:020-023 

566-567 

uSU. 06:005-006 

568 

NEL.02:001 

517 

OSU. 07:004-005 

568 

OSU. 08:020-035 

569-573 

NEU.01-.001-027 

518-524 

OSU. 09:005-007 

573-574 

NEU. 02:001-003 

524-525 

OSU.  10: 001 

565 

OSU. 11:001-002 

566 

NOA. 01:001-002 

541 

OSU. 12:001 -003 

567 

OSU.  13:001 

569 

NOL.01:002 

516 

OSU. 14:001 

569 

OSU. 15:001-002 

574 

NOR.02-.003-008 

555-557 

OSU.  16:001-002 

574-575 

NOR. 03:004-013 

561-563 

OSU. 17:001 

575 

NOR. 04:001 

555 

OSU. 18:001 

575 

NOR. 05:00 1-002 

555 

NOR.  06:001-003 

557 

OXF.01:002-015 

580  583 

NOR. 07:001 -005 

558-560 

OXF.02:001-002 

584 

NOR. 08:001 -002 

560 

NOR. 09:001 -002 

561 

PAC. 01:001-002 

585 

NOR. 10:001 

564 

PA1,.  01:001 

585 

NOT.02:001-002 

564 

PAR. 01:001-007 

586-587 

NRL. 01:001 

516 

PAR. 02:001-004 

587-588 

NRL.02-,001-003 

516 

NRL.03:001 

517 

PEN. 01:006 

606 

NRL.04:001 

517 

PEN. 02:002 

606 

PEN.03-.003-007 

607 

NYU. 02:010-011 

526 

PEN.04:006-Q09 

607-608 

NYU. 04:002 

526 

PEN. 06:023-026 

609-610 

NYU. 05:003-008 

526-528 

PEN. 08:008 

610 

NYU.06  023-027 

531-532 

PEN. 09:008-009 

611 

NYU.  07:003-007 

534-535 

PEN.  10:005-017 

611-614 

NYU. 08:001-004 

525-526 

PEN. 11:001-002 

C09 

NYU. 09:001-003 

528 

NYU. 10:001-003 

529 

PIB. 02:003-004 

629-630 

NYU. 11:001-007 

529-531 

PID.  04:007-016 

630-632 

NYU. 12:001 

531 

PIB. 05:007-016 

632-634 

NYU.13:001-002 

532-533 

PIB. 06:006-012 

634-636 

NYU.  14:001-002 

533 

PIB. 07:006-009 

640-641 

NYU.  15:001  -004 

533-534 

PIB. 09:010-033 

642-647 

NYU. 16:001-004 

536 

PIB.  10:003-005 

647 

E9 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Code  No.  Index 


Code  no. 


PIB.11-.001 
PIB.  12:001-012 
PIB.13-.001 -003 
PIB. 14:001 
PIB. 15:001-002 
PIB. 16:001 

PIS. 02:001 

P!T.02:0l2-025 

PIT. 04-001 
PIT.05:001-010 

PLA. 01:001 
PLA.02:001-006 
PLA. 03:001-003 
PLA.04:001 
PLA.05:001-002 

POL. 01.016-029 

PUM. 01:005-012 

POM.  02:001-004 

POT.01-.001-010 

PRF.01:007-023 
PRF. 02:004-010 
PRF.03-,001 


PRI.04 

PR1.06 

PRI.08 

PR1.09 

PRI.10 

PRI.ll 

PRI.12 

PRI.13 

PRI.14 

PRI.15 

PRI.16 

PRI.17 

PRI.18 

PR1.19 

PRI.20 


016-030 

006-008 

010-018 

038-043 

011-017 

206-215 

005-006 

001 

001-004 

001 

001-004 

001-004 

001-013 

001:004 

001-004 


PR0.01-.003-004 
PRO. 02:001-002 
PR0.03-.001-002 
PR0.04:001  -002 

PSU. 01:007-010 
PSl). 04:003 
PSU. 05:005-017 
PSU. 06:007 
PSU. 07:008-012 
PSU. 08:010-041 
PSU. 09:00’ 

PSU.  10:001 

PSY.01  001 


Page  no. 


629 

636-639 

639-640 

641 

641 

648 


615-618 

615 

619-621 

621 

621-622 

623 

623 

623- 624 

624- 627 

648- 649 

649- 650 

627-629 

675-679 

679-681 

679 

651-654 

658- 659 
663-666 
666-667 

668- 669 

669- 672 
651 
650 

655- 656 
656 

656- 657 

657- 658 

659- 662 
662-663 
672-673 


588-589 

590 

591-594 

594 

594-596 

596-606 

590 

590 


Code  no. 


PUR.02 
PUR.C3 
PUR. 04 
PUR. 05 
PUR. 06 
PUR. 07 
PUR.08 
PUR.09 
PUR. 10 
PUR. 11 


002-006 

007-026 

002-010 

023-025 

004-008 

001-006 

001-003 

001 

001-003 

001-003 


RC  A.01:001-003 

RCS.01:001-006 

RIA. 01:001 

R1C. 01:003 
R1C. 02:001-002 


ROC. 01 
ROC. 02 
ROC. 03 
ROC. 04 
ROC. 06 
ROC. 07 
ROC  .08 
ROC. 09 
ROC. 10 
ROC. 11 


013 

006-027 

031-041 

007-015 

001 

001-002 

001 

001 

001 

001-002 


ROM.  02: 002 -006 
ROM. 04:001 

ROY.02:001-002 


RPI.01 

RPI.C2 

RPI.03 

HPI.05 

RPI.06 

RPI.07 

RPI.08 

RPI.09 

RPI.10 

RPI.ll 

RPI.12 

RPI.13 

RPI.14 

RPI.I5 

RP1.16 


008-009 

002 

005-008 

004-013 

007-008 

004-007 

001 

001-004 

001 

001 

001-010 

001-006 

001-007 

001-002 

001 


RRI. 01:007 
RRI. 02:001  -005 

RUT.01  003-006 
RUT.03:002-013 
RUT. 04:001 
RUT. 05:001 

SAV.01  001  -002 


Page  no. 


684- 685 
686-691 
691-693 
694 

694-695 

681-682 

682- 683 
683 

683- 684 

685- 686 


727-728 


712 

712-717 

717-719 

721-722 

711 

720 

720 

720 

725 

725 

725-726 

725 

728- 729 

697- 698 
698 

698- 699 

699- 701 

702- 703 

709 

701 

702 

703 
703 

703- 705 

706- 707 

707- 709 

710 
710 

696 

696-697 

729- 730 

730- 733 

726 
733 


AIH  FORCE  SCIENTIFIC  RESEARCH 


Code  No.  Index 

Code  no. 

Page  no. 

Code  no. 

Page  no 

SCU.01:001-009 

740-742 

TEA.01:001 

810 

SCU. 02:001 

739 

SCU.03:001-003 

739-740 

TEK.01:001-002 

812 

SCU.04:001 

742 

TEK.02-,001 

812 

SFE. 01:001 

739 

TEM.01:007-017 

816-818 

TEM.02:001-004 

815 

S1T.01:001-011 

736-738 

TEN.  01: 003 

818 

SMI.01:001-002 

735 

TEX. 02:009-016 

820-821 

SOC.02:007-008 

742-743 

TEX. 04:038-041 

822 

SOC.03:003-004 

743 

TEX. 05:015-024 

823-828 

SOC.04:004-007 

743-744 

TEX. 06:001 -005 

822-823 

SOC. 05:002-005 

744-745 

TEX.07:001-008 

828-828 

SOC. 06:001 

744 

TEX. 08:001 

828 

SOC.07-.001-002 

745 

SOC.08:001-005 

746 

THB. 01:002 

811 

THB. 04:005 

811 

STA. 03:037-064 

750-756 

THB. 08:001 -002 

811 

STA.04:002-004 

757 

THB. 07:001 

812 

STA. 06:013-069 

777-793 

STA.07:025-032 

758-760 

THI. 01:001-002 

828 

STA. 08:002-037 

760-771 

THI. 02:001 

828 

STA.09:002-007 

771-772 

THI.03:001 

829 

STA.  10:003 

772 

STA. 11:011-020 

773-775 

THM.01:001-002 

812-813 

STA.  12:001 -003 

748 

THM. 02:001 

813 

STA.13:001-002 

748-749 

THM. 03:001 -006 

813-814 

STA.  14:001 -002 

746 

STA.15:001-004 

749-750 

TIH. 03:001 -002 

810 

STA.  16:001 

758 

TTH.04-001 

810 

STA.  17:001 

757 

STA.  18:001 

771 

TIL.01:001 

829 

STA. 19:001 

776 

STA.  20. 001 -003 

776-777 

T01.01:007-020 

805-808 

STA. 21:001-004 

793-794 

T01.02:003-004 

808-809 

T01.03:001 

809 

STL.01:006-007 

734 

STl..02:002-004 

734-735 

TOR.01:006-013 

829-831 

TOR. 02:001-006 

831-832 

STR. 02:001 -002 

747 

STR. 03:001  -003 

747-748 

TRG.02:002-004 

809-810 

STT.0 1:001 

TR1.01:003-004 

833 

Sb'N.Ol. 001-003 

795 

TUF.01:001-002 

833 

SYR. 01:017-025 

795-797 

TUS.01:003-005 

834 

SYR. 02: 009 

798 

SYR.03  010-011 

798 

UPP.01:001 

835 

SYll. 04:015-029 

800-803 

UPP. 02:001  -003 

835 

SYH.07  002 

803 

UFP. 03:001  -Oil 

836-638 

SYH.08. 002-005 

804 

01P.04:001-018 

838  841 

SYR. 09. 001  -002 

797 

SYR. 10:001 -003 

798-799 

UTA. 01:008-023 

842-845 

SYR. 11. 001 

799 

UTA. 02:025-026 

847-843 

SYR.  12  001-002 

769 

UTA.  03:001  -005 

645-846 

SYR.  13:001 

803 

UTA. 04:001 -002 

848 

TAM. 01:010-013 


318-819 


VlS.01:00«-008 


849-850 


AIR  FORCE  SCIENTIFIC  RESEARCH 


Code  No.  Index 


Code  no. 


VIT.Or.003-009 

VPI. 02:010-01 1 

VRU.01;001-006 
VRU. 02:001-008 
VRU.03:001 

WAS.02. 026-035 
WAS.03-006-008 
WAS.04-O2O-032 
WAS.05-.003-005 
WAS.06.002-005 
WAS. 07:001 
WAS.08.001-025 
WAS. 09:001-003 

WAU. 01:018-024 
WAU. 02:003-008 
WAU. 03:012-013 
WAU. 04:001-002 
WAU.  05:00 1-002 
WAU. 06:001 
WAU.07:001-003 

WAY.03:001-002 
WAY.04:001-004 
WAY.  05:001-003 


Page  no. 

Code  no. 

Page  no. 

854 

WAY. 06:001-002 

878 

WAY.07-.001 

879 

850 

WEI.01:001-009 

879-881 

850-852 

WEI.02.001-002 

881 

852-853 

882 

853 

WES.01:002 

856-857 

WHE. 02:001-002 

884 

858-859 

885 

859-861 

WIS.03:007-009 

861-862 

WIS.  04:004-005 

887 

862-863 

WIS.05:001-003 

885-886 

358 

WIS.06:001-003 

886-887 

863-870 

• 

882 

870 

WRU.01:001-003 

WRU. 02:001-005 

883 

871-872 

WRU. 03:001 

884 

872-873 

889-890 

875 

YAL.02-.007-011 

874 

YAL.03: 007-010 

892-893 

874 

YAL.04-.018-026 

893-895 

875 

YAL. 06:001-002 

890 

876 

YAL.07:001 

890 

YAL.08:001-006 

891-892 

877 

YAL.09',001-009 

896-898 

877 

899 

878 

ZWI.01.0C2 

